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Abstract

Thai panel data for economic and social research project supports the
Townsend Thai data to ensure the continuity of the longest household panel
database in Thailand, which can potentially generate a large amount of research that
will enhance our knowledge and understanding about rural Thai economy. The first
phase of project consists of 5 separate but related projects, including “Household
Panel Data for Socio-Economic Research”, “Household Financial Account Data for
Socio-Economic Research”, “Occupational Choice, Financial Frictions, and Trade
across Thai Villages Research”, “Poverty Dynamics in Rural Thailand Research” and
“Constructing a Panel Data from the Labor Force Survey of Thailand Research”.

This project aims to encourage and motivate Thai researchers to study
economic and social issues using this long household panel data. In addition, it will
build a network of Thai and foreign researchers, who use the Thai Townsend data
extensively. These activities should help broaden our knowledge about economic
and social issues of Thai households. Finally, the project will enable the
policymakers to design effective policies based on high-quality empirical research

generated from this dataset.
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o [

1.6 wafiaradnagldsudianisdnfunuaiduiiiususan uazdadinanudniaves
lasanns
1. Tusgnineamsaniiuniside lasanisazdnaueniunnininvedasainisiugusuy
FIYUNTITY 5189UANAINTIVR4LATINT T1891UNTFUATIERTOYR Las
FoyafiAvaunsdauaiumsimuaulouiendedus auaNumNzaNLazAIN
wiouvastoyaetetosdaz 6 Tu
2. ngluszesiian 3 U (5zegiianved MOU) 1ATaN1598aunsananiIuidedadnann
s1udeya Townsend Thai Data fiansnsailudfiuwluansanssefuunualdosis
tfoy 1 3ossie 1 lasanns




1.7 WHUNISANTEUNIS
ANS19N 1.2: LRUANTAMEUIY

NI

WAUN
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11

12

13

14

15

1. dnusyyaimuntaiaualasanssiniuinddy and - sun
Welitaiaualasan1snsmuinguseaidvagnlasins

2. AnnTeadalauslasinig lnggnsnaavimtnusediu
1A5aN15398 Livelausvesuyulutulsvana 2559

Y

3. A579EBULBLEAUBLASINSAUNITBUSULANDUEI L @n2.3u
AanlAsanig

T

K

4. famunsaiiunuluioun 3 ndasunu

[y

5. 3N15UTEYUNAUDTIBNUANUAINUN 6 WBUT 1 F81IN9

CY

UndeuarsnsnanAiiveSuNIIUNANIATUUYDS
1Asan 398 Yeymaiaduuaznisunle

6. Annunsaiuauluboun 6 nassunu

7. 957988UlATINTITENATUNUMNAN TN ZEY

a

8. Inusvyunnlelymuarguassasiuseninednide §nsnnndl
waz an. tunsaluszaulym/auassalunisaiiulasanis

!

9. IAN15UTEYUTENINUNITY §NTendl Laghildiusiu e
TEANAUANLNONAIUIADE DAVS VL IEHANUN AT UV

!

10. FpfunuauaNaUTadlATINITITuRarmUINA L TULESY
anysalsianliussloviuaziaula




1.8 NFTUIUNIHENAUNAIIURBNGNTIIUE LYY

1. ASUSEPIBININIG
Bayinsnandinnavwasmhsnuiifiodeansmdsegudanms

2. MIRUTNIUNIHAIY
lasansamensian1Ider i IuleduaznsinUssyaidvinisilunen

3. MstauaNanulunNITUsEYHUIUNGA
AfaiunAIITEluINTaNTININTIEAUUILIYIR 19U Econometrica, Journal of
Political Economy, Quarterly Journal of Economics, Journal of Development
Economics tJusiu

4. npvuMsNanNfuNanudsnaeengmsliussleviidun wu fuuleuis funis
Warnguvusiesiu

Tuszozen sadruiilianauideazgninundaasigsiiiossnuuuulovie
Aeafussuunisiiunagniseds ulsuisifioanaueinaunazainumiendn uleuied
Retesiudinugigeeny sudshslumsnunuimunguuegiadusyuy danniiesdngd
funumdemsmvuauleuieveslseme Wy suiaswiausemalne ddnauanenssunig
fauunsiAsugRanaedinuwiand nsensen1sads an1tunstuiinadguasionty a
annsolivssloviannuamsideils

v o
v

vl galasansy avdadunuiauenanuedlasanisidouasimuniduiuada
auysalsenineinide gmssnand fidwsmuasiaul eszauanuAniieimuisesen
vievenenanesfinuiiildannuiteindunngiiiiesenuuuulouismuiasugaans
uardanuliiiuszansnin naemaunausuiaugusulfidussuuinniy
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N15UHURUAINNTBUAITNY

2.1 nsaduazaiuayulaTinisidy

AMsfandnvesnlasing “Auuissdanusiasegianazdenuvesnsiseulve” fe
nsatdvayuliinnuifenldgrudeyawuuiiedegilulsemalng TngliaiudAgiv
Joya Townsend Thai Data {uiiviy Fuludeyaniiiseusuuiieggid1fyvesussme

Ine Snadaduasuluiinissivsiuwazaiistoyadiogagduiiiudy wWelvinedaius
Wneruaiseulvengnses dnge uazliuselevd Aanssunanvesyalasenisiie nsatuayy
nsiiudeya Townsend Thai Data W@gywiusazatvayuliinidelnevinidelaelideya

Townsend Thai Data Hiulasenisgeslugalasanis envisdaudyyiulninidenilidie

Joya Townsend Thai Data lUl3delaglddndudemweruniugalasinisy 8nsae

dl ! = U ¥ L4 1 gj o dil
Meusnutatagdu galasenise laaduayulasainisdesianun 6 1asenis Aadl

15797 2.1: 1Agan159n99 neldyalasanis

Folasans/Aanssu (amiilasens) LA uUszann anuy
(U )
1. Tnssmsgiudoyassiuniudounuuiogsiiionts 1% 115 §wvm | afaduuay
Aufuasugenanuasdinm srogiini (1an58- | Gwyuiv | Ualasens
WILATINIG: WA.AS. F5891A AlaumNes 31 n.A. 59) 5UN.) Seudes
2. TnssmspudeyatadniaiFeuiionsidefuasvgio 19 1.5 duum | vere18Lan
wazdny (1. 58 - lUgla 31 5.0.
WhlAsan1s: As.uTIWed 338 31 n.A. 59) 59
3. lasamsmsfinunisiseaungtululnelagly 13 231,000 U SEMINN
wudassmsidensdwidauliauysaivesmaianisiu | (@ u.a. 58 - Anilugu
Wnihlasins: a3.01%3 Ylaia 31 5.A. 59)
4. Tnsansgudoyaseduaiadounuuioguduions 13 115 §uum | senidng
Fosuirsugmansuasdiny szoziaes (1an59- | (Gwnuiy | dniuay
Wnihlasins: auaudR anuaslages 31 n.A. 60) 5Un.)
5. TasansmsiUAsuntasesnrmenaulusuuying 13 556,600 UM | 5EWINN
Fmtlasans: as.elud n1gvsindg (15 a.A. 59 - Ay
15 @.A. 60)
6. Iﬂiqmﬁmﬁﬁgwusﬁa;ﬂaLLUUéhaﬁiN%'mﬂ%’ayjamwmﬁ 13 709,200 U FENIN
Mauvealsyng (3 m.A. 59 - AU

PAUTILATINIG: AT.ANTNTT BANY

2 #.A. 60)




a

2.1.1 1a59n159383
Lﬁi‘tﬂgmaﬂ‘fuazﬁﬂﬂm szazNunile (Household Panel Data for Socio-Economic

rudayasziuaiuieunvudiegnesdniianisidediy
Research)

Tassnstdaituifioatuayuniaifviazuimsteyassduadauiouuuy
freg194lu Townsend Thai Data lnsiannzagnadassduaiaiiousiognesie
FAou (monthly micro data) #sdelddn iudeyasziuatateunvuiiogediii
anusatiuddeluyseiiunieg lauinune laddtasdu nseentuussuunisidu
(design of financial  system) {]igmmmm?{amgmazmmmﬂﬁm A1SUTNNT
dundnduarmudswesniideuluruun msdanudyniniadaioulusuun
(household indebtedness tracking) gUassAkaztaIinAIUNITRY (financial
constraints) veInsITouLazgsAIvIaGn Jaymderudasie (aging society) vlu
diu Tassmsthfunsswatvayusening an. (6.5 §nuwsied) uag sun. (5 &
umsied)

nsdmadeyaseiuaiadouseguinseiioudarhiuly 4 St S
any3 dminasdans dminaiaviny wazdmiayisud lasiden 1 snefiusng
oglugiudeya SES vosdnineuaifiuiwnd Alinsguiainisdistedisdeliles
wmnd Veilieliaunsniinseidenlosdoya SES wazdoya Townsend Thai
Data ¢ uazvdaainduidlddaden 1 duaq oz 4 wyjthu lnsfarsanandady
msfuanmuIndensenitytiusieg Wilanulndifsstuiiionsguaainiade
an1tu Taesan msdsadeunsziuaiaFouiegsdimeidou (monthly micro
data) Usgnaume 16 nyjtnu laediduiuasuseudmngluusagngdulaiiu 45
p$2Feu (eafiutmytuiidunuliie 45 afadoudonnduiueiaFouiomely
yyjtuairtuiisiuauliita 45 aa3ou) TnslulusniinfuFounduiiogisiamun
682 a¥adeu uarluilagtu (19 Ukuly) finsa3eundusediavioegiunun 670
afaFou Tuseudiiiua fuauAvteyaaiunsaduntvaingusedialdasunn
A ISeunnIfou Fulaninalunsei 2.2

1%
o

M13T 2.2: TIUIUATITOUNIRE T EIRUNgNTUN walluTay 12 Whiau

ou ALTULNT anys y35ud ASdzLNY bty e mmum?lj?w‘ yauaTAIeU
' i VHEJIURHHHQNGW]EJEJN NALNU
d9Au 2558 161 177 171 161 670 638 0 0
Augneu 2558 161 177 171 161 670 638 0 0
AaIAN 2558 161 177 171 161 670 638 0 0
quﬁm&m 2558 161 177 171 161 670 638 0 0
SuAN 2558 161 177 171 161 670 638 0 0
UnF1AU 2559 161 177 171 161 670 638 0 0
UG 2559 161 177 171 161 670 638 0 0
fuAw 2559 161 177 171 161 670 638 0 0
LYYy 2559 161 177 171 161 670 638 0 0
WeuNIAU 2559 161 177 171 161 670 638 0 0
iqmﬂu 2559 161 177 171 161 670 638 0 0
NINYIAY 2559 161 177 171 161 670 638 0 0




a U9g0u TasenstiliaSadunisaiiunisuazUalasensiluinfeuiosuan
wazlamiunisiasanisaowiaglussesNand TUuALALADUAIMIAL 2559

212  Tesansgrudeyatydaiadeuriianisidediuiasugiouazden
(Household Financial Account Data for Socio-Economic Research)

Tassmsidinguszasdvdnlunstifoya Townsend Thai Monthly Micro
Data dufudoyaszfuniideunvuiogiainseifouiiazBoauazdudousn
Uszinauardariniutainduieu Sedsenevlude Tadnsnddunasniiay
(Balance Sheet) Say@is185U518418 (Income Statement) waztaydniswasulndu
dn (Statement of Cash Flows) Wit Lﬁaﬂmﬂﬁt’fﬁ);ﬂa Townsend Thai Monthly
Micro Data faududeusgisuiniibigaendenistdan ludnasdunisaum
seld Aldidne wionsasuresaiuieu dduledudufesszgndldndnnstnd
A353u (financial accounting) Lileutasdioyaannisdrsiansaseuleglusuild
sdldasmmnndsiu

ilesanndieya Townsend Thai Monthly Micro Data lailéignesnuuuaiile

o w A

nsdnviddesaSeudwuansn wmszaziy lunsdaidetadasisoudududed

v al

nssdoauypluuiassiiusasdosdinisnnadanudoulosvesdoyansig
seffnse s wlolianunsafvuadundninusininsglunsdavidydadusoulas
nsideyaluldlumsiiemeiuasidedelild  Inonandnvesdlasinisazsiuds
nansfduasiidaauieatuauanlilunsiaiiiyleddoudng

Tasansiildmeunsdeyatnindoududuiifniuuidodinnsu suuss
anduanifoudl 1 fafeuil 160 Weiieudueseu 2559 Akiuan uaziilouduaie
auysal lasense azmesunsdeyatydasiSouiiusulsafininriuivleduesyn
Tasans Bnasufielvidniderslunassnsusamnaldidfanasilufnunidedely
uonani lassnisoriauiyaainsdeeideldiaiiudninumdnlaludeya
Townsend Thai Monthly Micro Data wazansatieneudeasdeiieniudeya
aanaveslnifonieliyalasin1simulesdauisuAsynakasdiauves
aiseulvey

a Hagiiu Tassnstldvernnanduiuniseenludnaeiou wazaininae
wnafamelud 2559 4

2.1.3 lasensidensineinisarssaungdiululnelaglduuudasnisiden
E]’]‘Tiwﬁflﬂ’JﬂﬁJ‘lﬁjﬁﬁJUuiajﬂJENﬁaﬂﬂﬂﬁ@u (Occupational Choice, Financial
Frictions, and Trade across Thai Villages)

Tsamstl fideazahauvuiaesstuuasugisvunadnuuuiln dwseney
TUdhefunuduiusnfiddnvuzuanssfuuagfunuudag s agdnaulalunsg
LANDNTINEIMLIZAY LT UULATHENIRINANILNIANITNENTIWIY 2 N1A Lazdl
aallilanysalvesnainnisiiu ileesurensgoenvesdadiuvessiatladoninin
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finuly Townsend Thai Data Wazazyin@nwINANIENUYBINAIANITAIUATAATA
MstusieszuuiATgAa lusEF UMt LU aessngN Feednmilaann
nsAnwdayarinu Townsend Thai Data azgninlulénsunuiidludgmsmans
wazluiBaulovnefifndesiunansenurasmainnisiuagnainnisiiusesyuy
iswgialusziumytnlulssmalne Tasanfuusslevisemonuiliieados gy
sUIAITWAIUTEINALNE NTENT9N15AGY LazdlnauiauATYgRakasdIny
AR

 P990u lesansidld@nwmansenuvesnainnsfuaznainnisiiuse
sruUATEENluTEAUMYUIURIULUUTI809 WazAIAINREaIN TR UNATNSILAY
enuatuanysaudnasanelufousuinnu 2559

14 (%

2.1.4 159015378 g1udayaseiunsalTauluuf198199LNaN153 386

\WsegAtansuadnu szeiiaas (Household Panel Data for Socio-Economic

Research)

a

lasansilulasanisdeiiiosainlaseinisidegiudeyassiuaiasouluy

3 (v 2.1.1) l1ATensil
unssawaduayuszninan. (6.5 auumsel) waz sun. (5 auumsel)

AIRE 19 NONITITUAULATHgANanTLa AN SeaETIn

Imamiﬁﬁ’wﬁayjaizﬁm%’aﬁauéf’sasngﬁwlﬁau (monthly micro data)
Usgnaumieg 16 nydu lngdduiuainseutivuneluwdasvgddiulaifiu 45
p$a3eu (enafiviangthuiidunuliis 45 asuFeudiesanduuaiaseuimualy
myjtururiuisulita 45 afadou) lnefindateunduiogiativane 638
a¥adou andwuiiivieyalussesiindainun 670 a¥ugeu wasmnidululd
fauagnerennivioyaduauninguiiegidldasuiic 670 afatounnidiou #s
wWuieafulassnsseee v

2 Jaguu IﬂﬁﬂﬂﬁiﬁlﬁLﬁU%@gﬁi%ﬁUﬂ%’lL%EJU@]J’JEJEJ'N%’WWEJLﬁ@ﬂ@&hﬂ@ialﬁaﬂ
wazidaazasudil 20 Tuidoudamand 2560

2.1.5 Tassmsmsiasuudasyasauenavlusuunlng (Poverty Dynamics in
Rural Thailand)

Tasannsil AdeasAnudeifiosiuazaniunisaivesaueinausindans
Wasuulaswesanunuluruunluisiaivesnsd1saaindeya Townsend
Thai Badudeyauuumetsimodouiifnmuniadoulufmisandin ang
yiSuduaraiaziny Tnovnldiduutsniueinauves amy. fudeyadisnasnudi
dndruaudanlugienurein1sdsialinnussann 60% vseu1nnintuksazawin
(onFuilazidansBsdianyszana 50%) uidndruauuiivuliuiianady 3 Smia
pniiuiindazinudslilfiinduegisdaautn ioduindadiuresnaniudas
afFounnagaeldaueinauisaznuin Anedsuvulisegiuegi 0.55 n3e
af13oudnilnguosnsdrnaldldnaruinniiaimilslutianaivesnisdineeg
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meldanuenau fady edieduseudunisiinaneanainanueinauliuaylingu
dandavtenduiduniduafinem lusneidndunisdnnogneliaueinay
yionduidunganueinaulunriiigendi lassnstiafiiaguszasdlunising
iomannguesnisnnuienduidrlugameinauresadniouluruun sauis
Arsznnuuane1sEnInguiiamsneenainauenaulfuaznguidemnet
aelanuginau

a Uagtu lassmisidsdnwinisinadueinauludeya Townsend  Thai
uay SES  1ngfeing q fileguazgnaiudsundasasanuenauiiiatuludeya
Townsend  Thai kagA1Ad1aza1UsaULANRTI891UAINAIMTNYedlATINSLA
AeluiouunIIAg 2560

2.1.6 Iﬂiﬂﬂﬂif]’ﬂﬁﬂgﬁu%’aq&aLL‘U‘U(?I"JEIEi'l\‘lqgjéﬂﬁ]'lﬂ"l’fagaﬂ'l’uﬂ'liﬂj‘ﬁ'l\‘l'lu%a\‘l
Us2¥1n5 (Constructing A Panel Data from the Labor Force Survey of
Thailand)

Tasansiiagthdoyanisdisannenisiinuvessesng (Labor  Force
Survey: LFS) tfusausil) 2545 — 2556 wnadredoyadiognedi (panel data) fu
LLN\?’]U”UENIJ%“UWﬂiVLVIEJﬁ]’lﬂ“fJ’EJyJaﬁ’Ju Out Rotation Group (ORG) WazAZLNELNT
foyafiasrtulunuledieliinidolngldlFogaiaia wimnlilduoygnain
dtnauadfudanilfueunsdoyaiiadatu dniteasmeuns STATA code uay
Ailontsadsdeyasogrelunuledifiorasliinidefiideyanisdrsnannens
MnuvesUssrInsanansaaiadeyalasg1azain

a {]ﬂﬂuuiﬂiﬂﬂﬁma\‘iﬂﬂwﬁuLUEJU’Jﬁﬂ’ﬁﬁiJG]’J@EJNLLUU Rotation  Group
yolAsIN1sdTIINNTIsIUYesETIn s iunulasdiinnuaiifiend il
W meaedldiudeyafegavuadn wagaininavaiunsaussgntnauessifeuis
iiofuilsterausuuzainiidornay uasgiitisatosaindninauada dse199zdn
Usggungluiiiou unsiau 2560

2.2 n1suszaruuaglunazaisuanyalasenis wazalvayulviiialasinisidevie
UIUINTS
2.2.1 Mmsdadunurdvins luiudunsil 14 Suaaw 2558 u aniuideiasugia
{78 Bannsal suraswielszing Weuanidsuanudseninadnidedidis
Funun wasluminddefifinnuaninsadhiamyalassnsianesdnudiasugia
uazdsnuvesaiaFoulny Fsld¥uifsiann Professor Dr. Robert M. Townsend 31
Toifuugth udfussensuazinfoiidniudum Tneidonisussens dil
e  “MORTALITY RISK AND HUMAN CAPITAL INVESTMENT: THE LEGACY
OF LANDMINES IN CAMBODIA” Tng ms.iilouns Lﬁm‘ﬁlawj ALY
ATHFANRS PNAINTAIUNTINFY
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“Did the Thai rice-pledging program improve the economic
performance and viability of rice farming?” lng HA.AT. WY 833077-
1% AULLATYIANENT UNTINIFLNYATANANS

“The Impact of Universal Health Coverage on Households’
Precautionary Savings in Thailand” lay we.a3.A971 AT AMY
WWISHANANS UNINYIFFIINANANT

2.2.2 Ms3aUszgalasInIsHaLIasAauiuasulaueATegianasdenNvas
a¥a3aulve Tusudiansdi 15 §urnau 2558 a surAswisUszmAlng ouuzii
wazUseduiusyalasaInsimuIasnnusiAsugiawardnuvasnssoulng uaz
ﬂmmaLLwimaﬂﬂu%’aﬁlﬁi’fﬁﬁayja Townsend Thai Data Ineilhdenisussonesad

fnnwes “IassmstuaduayuidensiSeulny”  szwinsantuide
wswgiatie Bennsal way drdneunemuatuayunside uas
wIngdenenisating lag a3 YR Awedin gerulrenisaniduide
wswgialie Bennsal fun.gudwus Infiuaune g8unenis
dinnunemuatuayunsITe wae A.estandd nesalsatednisud
WINedeen1sAvg AuaRy

Usseiiiay (309 “fuasnanuideilddeya Townsend Thai Data”
1me Professor Dr. Robert M. Townsend The Elizabeth & James
Killian Professor of Economics at Massachusetts Institute of
Technology — wazAnaudR ANUAZIATYS HO1UIEN1TIATINITIVY
AsoUASILNY (Thai Family Research Project)

wuzil “yalasinsiauesdauiiAsugiaLasdinuvensiseulne

LALNN5HU1De Townsend Thai Data” Tag WA.AS.35¢¥16 NLAUNDI
Aoulgnsannideiiiensusyiliuuazeeniuuuleung v inedy
PYONNSAN Y

U9 2.1: m3dauszgslasinsiaunesfauiiasegilardinuvesniateulny



Shadow Banking: Info:
Sty Banking. iiomnai

| Financial Netwo,
r (Kinnan & Tﬁm;i:,:; e

JUANA 2.2: MIUsIEEiiAY 1589 “NinuagkaaITeiliteya Townsend Thai Data”
1ny Professor Dr. Robert M. Townsend

JUANT 2.3: usseneiivy 1509 “Tiuuarnanuidefliveya Townsend Thai Data”
Iy Aavaudi Anunslages

sRuniaFeuuuuiorad

(household panel d

JUAMA 2.4: M3uuzd1 “galassnsiamnesiauiiAsusiauasdinuvesniateulne
wazn151418 Townsend Thai Data” lng wA.A3. 358915 Aaumes

13
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2.2.3 N139AUTLYUAULNTIUAIAMNUNANINITILYALATINITHAILIDIAANS
wazulvureiasegiauazdeauvasniaioulne asell 1/2558 lutussansd 15
SuanAw 2558 au suIATsuisUsEmnalng %qﬁmizmiﬂisﬁqu il
o AmusLuIMIMITALTUULa TN TIYeIRnENTTINT A AUTIA
NNNFITEYALATINMINRUIIAAUTATYgRaLardsaLveniseaulny
o MyuANTEUUTZAWITY wazkuInNeN1sUsTENAldgIutaya Townsend
Thai Data
o Msavidaiauswunidaulevisnarnsinnuleluliuselon
lagANENTINNITAMAUAANIINTITEYALATINITRRIUIBIAAINIUAE
ulesiesughauasdinuvesaiiieulny Sunummihdwelud
1. Mfuiianemsidelulseduiifondostu yalasans “Waunesd
AuSAsygakavdnuveniisaulng”
2. Iveuunihlunmsinideiausuugnaleuiganauideuasnisi
e lUlUsleviiuleusuagdug
MruakwInlunsUTMsInn1sgIudeua Townsend Thai Data
4. Twmslunsaidunugalasenis “Aaunssdausiasygiouas
dernvasniauseulve” lunme

2.3 N13AAAINANNAINTIYBILATINITUALUTEEINLATINT AusTEzaseyTudyan

ANULNAINLATHUINIGA FN7. ANUA
2.3.1 nMyUszguasinunfaniuauiimb lasanisgiudeyassauasiisaunuy
o ' % av v ¢ o o P o
A9 LiNaNITITeAUATEgAEASIAZEIAN Tudun 22 JuiAd 2559 o 8119
Urunsan JamdIayIsug

Wednn1uusgnItainidelulasanisuagglinuaindrinaiunaanu
atiuayun1sIde wazaniuideiaswgnathe 83n1nsal SUIAITLMIUITEINA 9INN13
ARn1ulATINIT kazn15A1HuIIUIBIRNIIULlATINISITeATBUASIINY WU
yvudilinnusiuiislunmslideyauniid i ndunvalegrederiies 1ia93in
wiinunlUdun1eainssaunduszezinatguu annantinauduntuaidudy
& dda 9 v ) ) < I A e o <

puluiunndauAuesnazidnladiurtiuduegid Juililasinisaiuisaiy
Toyalusvuzdnllliegadailiowuaslifndn
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JUnN7 2.5: MadseuiamulasinsguteyaseiuaiiFouluuiIeg 19
densidemuiasugmansuazdsan o vy 13 duathunsn gunetiunsin Jmiay3se

3

JUNNA 2.6: MIseranumMImvtvedlasing MnAuaudd Anunziates
wazfnnululassnisideaseunsilng a Masdninnudvatiunsn snnetiunsin Jwiayisud

o

JUAMA 2.7: msasiiuiidrdunivalaaiteu s svatungin snnethunsin fminyisug

15



16

2.3.2 N153ANITIYITUAUNIINTIHALIIIIIUNITHEY ASIN 1 Va9lASINIS
F1udaYaTEAUATITIULUUMAIBENTININITILATULATYFAENS

Anfiunisds and. Widladun 19 quaius 2559 wazlasunisaudfituyu

091 2 970 @na. wag sUN. LUllaTud 25 Turau 2559 na991nn15UssyuAnmL
lasan132 TdloTun 22 Jwew 2559 a §netiunsin Jminy3sug

2.3.3 msuszgun1siauessauauiniuazdaiaualasinisnigldaya
1A59N13 “WawraAnuiiAsugiakasdenuvasniuioulng” o suia1sums

Uszindlne Tudun 19 waeatau 2559 Fusznoulumenisiiauslasanismnigg

A9

sreauanNimiilasanig “grudeyatydaiisouionsisesu
wisughakasdiny” oy As.UTIA AIIAIE AMEIIAYEFEASLAZNNT
Uay® Qunaensalumninendy

F18UANUAIMEIlATINTT “nsAnwinisisedungdiululnglagly
wuuiassmsidenendndiiinialliauysalvesmainnisiiu” Tae ns.enwi
Vi ansiasugeans inning1devenisening

Forauelasens “madsuntasmesnnueinay” lng as.otfud n1gns
InAg AUZLATYEAIERS NHINIALSITUAENS

forauslasenis “nsdarhgiudeyauuuiiegtsdiaindayaniaznig
yhauwesszang” Tae as.dvsnssa eanu 1038 an1tuideiiionns
Uszdlunazoanuwuuuleuiy umningdenenisaing

m3dnuszguasslidnvuiiesuililofniunasdoiauouusangvssnan i
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1.
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1A59AS “ms%’mﬁwgmﬁﬁa;ﬂaLLUUéf’sasmsz}:wmﬂ%’a;ﬂamasmiﬁwmumaq
Uszang” fiuinveulasinns ns.dmsnssa eanu defnantuideile
N15UsELuLaeonuUUUleuIy UNNINeNsenen1sA1lng sreziian
fdiuau 12 Wou sudszanamalasens 709,200 U

o matawsurunsALiuulusseraalUveynlATINIgY

mayalasanise Ifszydaanadmiuinidedazveyuatvayuainddne
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WYy >> dpdadarauelasanise yaUseaiuay
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N
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SunAL >> 1 1aus
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nsusuikasmsamulumanensvesnisaulng

HARNIN (productivity) Ua3nFATaUlUNIALNYAT
HANIENUTDINBINUNITRUYLYY
woAnIIUNTORNLAEMINENYRIATIToUlNs UL
Usziiusinuaunm (health) vespsadeulngluyuum
waTnvedlassadnenseundy (family structure) Tuwuun wazkansznuil
\Aendes

The role of the village, or community, as an informal network of
support and assistance.

The industrial organization of financial service providers and their

use by Thai households and business in their financial strategies.
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2.6.1

Disruptive technology ﬁumim?iaul,maamqLmﬂs@ﬁﬁ]é’mu 10y A3.A0TuUN
fiadnena NUMUENSAERSaIANs suIATLtUsEnalny
danulneluiile generation Y aswassavselav lng as.guuas ayvsing
anUdgUsEIINTULALdIAN UMNINeRENing

mngsiafuRamsiiedsnn TnonnidiBes nemss yailSeasim
lagvivasguuninenas 2015 1oy /.05.9550903 dne1ysng n1A3Y
Usgifmans Anvuyvemans unineaedeslml

2.6 NANTFUNINVUAINNTBUNI5NATD

nsWaNgIudayanasszuugudayatnanisideuasiaiuiludiin

Uszarueu

YALATING “NauaeAnusiasugiakasdenuvesniuseulng” 1adnvin

guteyanuivled ietneunsuszanduiusgrudeyanieldgalasiniss Tiun
tnideuazyupmamiluiaulaliuseleviaindeya Townsend Thai Data lngiladin

vy U d’l
nsveldtoya fail

A5 2.3; annn1svelddauadnn FEDR: http/riped.utcc.ac.th/fedr

EHG Y Huelivoya Huelivoya
U 2559 U 2558
Townsend Thai Annual Data (Rural Survey) 1997-2014
Townsend Thai Annual Data (Urban Survey) 2005-2015 8 AU 4 AU
Townsend Thai Monthly Data Woudl 1-196
Monthly Survey Household Financial Accounting Woudl 0-160 2 AU -

*velddeya duanggnlineitesiuyalasimnise
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5. unANEes “dedrdnsunisffuuaznisdaduladuguszneunisvesniibeu
Ine”, 9197 YIauTaid, aBRIDGE articles

6. UNAIULTDY “Q‘Uﬁiiﬂ%@flﬂ’1iﬁWUWi%UUUi%ﬁuﬁﬁuyjiaﬂuﬁqmsﬁuﬁﬁUUVI%QﬂVIEl”,
USINGA 3378, aBRIDGEd articles
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3.1 "Economic Development, Flow of Funds and the Equilibrium Interaction of
Financial Frictions." Benjamin Moll, Robert M. Townsend, Victor Zhorin, 2016
(Formerly as NBER Working Paper No. 19618, 2014.)

mATeudAnv et famaasugiafiuandsfuluudasiuiiiddents
ideudneu (flow of funds) waznsdeAuveaLsaay (labor migration) Insaing
wusiaesiilansiiuife wadeuaziuaruun deiifedrdavieguasiamaasugiad
WANAIIU I@EJLLUUﬁﬁaaqwé’ﬂauﬁIﬁmmLﬁmﬁmm%mﬁu{]mmL?‘imﬁu%yjaﬁﬁsﬂ’h moral
hazard dusruundeundaiudymiiionin Umited commitment wuushassiiiu
wuudrassuuugaenmily feeldaunsaidenlesdeyaszdugania (mico level) fu
Joyaseiiuunnin (macro level) lailuagne

usuBnUsznvisosnuifetuiife nsUssgndlddeyaiivarnuans luddhaundy
foyaszdunirFousognsnmeiieu (monthly micro data) deyatdmaiuaiaiou
fregnsg1setien (monthly survey household financial accounting) ﬁﬁa;_gam’mﬁugm
sAuUnUnu (Community Development Department: CDD) Yoyadugluuseynsuas
\Ang (Population and Housing Census) ¥83ad1533013gn15v191uesUs¥yIns (Labor
Force Survey: LFS) dayan15d1513n13giAsugnanagdanu (Socio-Economic Survey: SES)
foyameigliinifoannsauiuiiou (calibrate) uuusasdlasdaradfidimine (Data)
LazHANIIANIMAINLUUTIa8S (Model) Falansaalumsnad 3.1 namsufuifieuiilddedn

i ol
ag/luLNauaiiIf
Table 2: Moments Targeted in Calibration
Moment Data Model
Aggregate rural income 0.254 0382
Aggregate urban consumption 0747  0.5009
Aggregate rural consumption 0430 0.451
Aggregate urban capital used in production 2644  3.711
Aggregate rural capital used in production  1.323  0.787
Aggregate rural wealth rel to urban wealth  0.201  0.332
Urban entrepreneurship rate 0.58 0507
Rural entrepreneurship rate 0.69  0.519
Notes: The first five moments are expressed as ratios to annual income in urban areas. The moments in
the data are computed from the monthly data of the Townsend Thai project.

M15719% 3.1: Targeted moments LW3guiguiiu moments 9nwuudnaesnusuiisula

yonani ietiunnuundedevemanisusuifisunuudiass 1nddeldsuanan
wUsigsllaldlunisusuiisuannuuusiassiils wdrswadilaluiseudioutumadaly
1838334 1AgAILUTUINABNITNTENLFIVOIVWIAUTEN (distribution of firm size) laguen
Duluwadiewazluwavuun dslinaduiiumels Wwisiiunisnszaiefivessnsinig
Aulavesmingaugns (srowth of net worth) fLuudiassanssanensaildlndidesdiv
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o w a

foyadeusinglalldldtoamarilumsusuidioy Tasagy dodrfamaasvgiafiuandredu
Tuwsiaeiudl annsneduisdeyamaasugiavedlneldreudnd

felundndu Wnifuldatruvudiaesiififosrifauuuifen wu wailosenaasd
fodAnlunsgiudiesninunvuunusatiyminuiidnuuzadofiufe limited commitment
waUs N wuudiaesiildarnmsuisuiiisulinanisnensaifauusane Lifwiafu
wuuiaesiifidesiafiuandafulunaiiud Sigliduin wudassiigndesaisasios
Filsfsnuuandng (heterogeneity) vastadnfiavieguasianiaasugiafiunnsiaiuse
lsiduiu enmarlddeasuitligniessuasinlugulouneilimnya

ideruuudiaesiifiguassamaasugiafiunndsiusnaiisaaiunisalanyd lne
ﬁmumiﬁmimﬁaué’hanuuasLLimuLﬁuT,U"Laﬂé’ (autarky economy) WU A1TINNANTT
\ndeudnsvemuuazussuiinavinlsl msuslaaads s1oldiads waznindaundsluius
YUUNNTY uir1$19 TFP waganumdensniglumsuunanas luvued aumdeua
mewadiesfinduogieann uaznansenulududufiululufianmwmsdusunaiiiatuly
WRATUUNUAEINY drunansenuluseauyinudn NMsusiaasiu NindausIu wasyusIy
anas uaseldTn QUNLLIILTIN Wag TRP Wiatu Muanswaluansned 3.2 419dna dau
AL A TNy

Table 5: Moving to Autarky

Aggregate Economy Moral Hazard/Urban Limited Commitment/Rural
Income (% of FE) 0780 [0.777) 0694 (1.370] 0817 (0523
Capital % of FE) 0.741 (0.823) 0.749 (1.876) 0738 (0.398)
Labor (% of FB) 0.953 (0.918) 0.655 (1.654) 1.081 (0.600)
TFP (% of FB) 0.912 (0.220) 1001 (0.785) 0.890 (1.040)
Consumption (% of FB) 0.820 (0.868) 0.825 (1.049) 0.817 (0.791)
Wealth (3% of FB) 0.741 (0.823) 0.749 (1.451) 0.738 (0.554)
Wage [% of FB) 1102 (0.517) 0.756 (0.917)
Interest Rate 0.027 [-0.008) 0029 |-0.008)
Notes: For comparison the numbers in parentheses reproduce the corresponding number for the baseline

economy from Tahble 3.

A13971 3.2 man1suszliumnnsiedeudienuiazussudululaly (autarky economy)
Wiguiigudunaildainuuudiasanyuuasisuaiuisaipdsudele lneia1sunain
dodruluzuvesSosazvesimudsraniaifisuiua1vesiiuysuus Tussuuiaswgianludl
Y o w . | LY < [ o ] av v o Aa
183110 (First-Best Economy: FB) duduavluisduiludndiunlaainwuudiassiinig
LATOUENENULAZUINY

'
| Y a ]

=2 1 aw & & < a v a oY < = v A
ENLLiJ'J’N’]U?"\]E’JSUUU"\]gLUUQWUT\]E’JL‘NV]@]UQSUUQQ wanddeBsulautendna Umo
v 1Y) 1

wuudnaesimugaudensAnwinansenuvesuleutenlIsazaesliaud 1Ay iuan
WANFNNYRIATITOU §30A kardedianiuasugianudasuuTayed n1sauydtinniy

vy 3

9
widgyiudgymnlugduuuipgaiuenailgdeasyuazulovenldivssaniamla feu
Aosn1sAnwLiiuAnaunsaglaanunauduatuluniARwn n
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3.2 "Risk and Return in Village Economies." Krislert Samphantharak and Robert
M. Townsend, revised 2016; see also NBER Working Paper No. 19738, 2013.

ATeTuinwisatunisusmsduninduarainudswesnindeulneld
KLUUINABY capital asset pricing model, consumption-based asset pricing model, wag
risk sharing model ﬂﬂ%%ﬂié’ﬁwLauaLLUUﬁi’Waaamamwgmam%ﬁL%@u‘lmmﬁmmimm
Aesluuuusiaed risk sharing filenfewedediensaunsh nsliuasuveswiay IGERUERIED
Induseninandaseuluyusy fuluudnaed capital asset pricing model flondunann
mMsRudianysal Fseliianunsaairauuirasmmansugliidmsuanudsuaznanouuny
(risks and returns) Ya9n1sasuveIniuFou ndendeiuuuudiass beta pricing model
LLUUﬁTﬂaaqmjuﬁ*zhsiﬁmmimwﬂ aggregate risks Wz idiosyncratic risks lE¥ALaUINND I
FaainatreliisansadilaunuimvesanudssiidesUssiansonanouLnuLeInIs
amulddaaundedy

NANITIATIEVNUTY AuABazanauLuiaTudeulduaenndaaiunguj
mMansduduedned nanfe regression coefficient on households’ beta fiAnduuinuay
AeanaudegailitudAgy (eniiudminyisud) wariiddaie AildliwandsainAnade
vosnanouunuluguvusg1eiifoddnydmsaiundnnnsveauuusiass CAPM fauansnaly
Panel A 283915799 3.3 $19819 uanandl AdulszAnsvesAaiannnsUsENaAT
aonadesiunguilundiiin lissangudeaidodiy

Table 1 Risk and Return Regressions: Township as Market

Dependent Variabie: Households Mean Return on Assels
Panel A: Consiant Betn Panel B: Time-Varying Beta
Region: Central Northeast Ceniral Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket Chachoengsao Lopburi Buriram Srisakei
(1 (2) (3) {4 (&3] (6} {7} (8}
Beta 2.135%% 2A65%%% 0.432 2.335%%* 1.250%%* 2.307%** 0.530%% 1.85g%**
() (1) (0) (1) (0 (0) () (0)
Constant 0.535 <0.503 -0.122 -0.847 «0.325* 0631 <0.782%%% -1 114%%*
(0.412) (0.561) (0.364) {0.668) (0.176) (0.235) {0.162) (0.304)
Observations 129 140 131 141 1.161 1.260 L17% 1.269
R-squared 0.467 0.210 0.017 0.297 0.330 0.204 0.019 0.260
Township Retwrns:
Monthly Average 1.68 249 0.15 0.80 1.19 2.40 -0.07 1.04
Standard Deviation 0.07 0.10 0.10 0.10 .75 1.47 0.54 0.75

Remarks For columns (1)-(4), unit of observations is household. Beta is computed from a simple time-series regression of household's adjusted ROA on township’s
ROA over the 156 months from January 1999 to December 2011. Household's mean adjusted ROA 15 the time-series average of household adjusted ROA over the same
156 months. For colummns (5)-(8), unit of observation is household-mme window. Each tme window consists of 60 months. The window shifts 12 months (1 vear) at a
time. There are 9 moving windows in total for each household. Beta is computed from a simple time-series regression of household’s adjusted ROA on township's ROA
in each corresponding time window. Household's mean adjusted ROA is the time-series average of household adjusted ROA over the comresponding time window,
Robust standard ervors comrected for generated regressors (Shanken 1992) are reported in parentheses. *** p=0.01, ** p=0.05, * p=0.1.

M15097 3.3: wan1sUsEInuALuUdtaes CAPM laglddeyaniiisouain Townsend Thai
Data

Beluninifu Inidelauszgndldinafiaves Fama and MacBeth (1973) ilausndan
mwmﬁmﬁauqﬂﬂa (idiosyncratic risks) LasAULEEIT Y (aggregate risks) @0n9INAU LA
AudssdruyAnalfuIanAIANLUTUIL (variance)  YosdruLAuflfaInnsUTEIN
LuuSaeseynsunaisnmaneuknuresnsFouduiuusmuuariidnsnanouunu
svesusuLazaasiiiuiulsdase waleddseliausousnuanouunuainaing
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A9 (aggregate risk premium) LLazmamammuﬁuaqmmL?imahuqﬂﬂa (idiosyncratic
risk premium) léeg1ealan nan1siiaszsinuin uifinanudesdinyana (diosyncratic
risks) funumaeaudssrmnnaitarindsssegednaulunniiud uivinfirsanain
NEW]@‘ULLVIU?]’]ﬂﬂ’J’]@JLgENﬂﬁUWU’j’] NamaULLVIuﬁl’mﬂ’nm%mim (aggregate risk premium)
funuminnnImaneULMUYesANIEBIEILYARA (diosyncratic  risk  premium) 8819
Farau onuluimingisug duandumsisi 3.4 Taes afaSouluruuinewdayiuns
Isiehaduegn (trade-off) s¥minammiAssuazkana ULy (risks and returns) Tudnwaszd
aonadosfunguinienisiuedieisevanala vefiguimariignasisdunislideaus
frimaramstuiienuauysel uifluiinsudi earansfuii@unenislusuunduiioy
ag1981n FeRunuanauiseilldnendteruddyuenadetinseunts nsliuazdu
yosvfey wazmsgvdeliiiuseninsasuseuluguau densdnnisanudeauaznsasmuues
Aisoulny

Table 3 Decomposition of Risk and Risk Premium (Median Households by Province)
Region: Central Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket
p25 p50 pis p25 p50 p75 p25 P50 p75 P25 ps0 P75

Panel A: Baseline Specification

A.I: Decomposition of Risk (Variance)

Aggregate Risk 0.3% 1.9% 6.1% 0.5% 24% 1.7% 1.8% 6.0% 16.0% 1L1% 34.1% 56.2%

Idiosyncratic Risk 93.9% 98.1% 99.7% 92.3% 97.6% 99.5% 84.0% 94.0% 98.2% 438%  659% 88.9%
A.2: Decomposition of Risk Preminum

Aggregate Risk 54.6% 78.4% 95.3% 11.3% 38.5% 583% -52.8% -18.7% -5.6% 46.1%  71.2% 86.7%

Idiosyncratic Risk 4.7% 21.6% 45.4% 41.7% 61.5% 88.7% 105.6% 118.7% 152.8% 133%  28.8% 53.9%

Panel B: Robusiness Specification

B.1: Decomposition of Risk (Variance)

Aggregate Risk 11.0% 15.1% 22.6% 5.4% 12.0% 19.8% 12.9% 20.3% 26.6% 31.1%  45.0% 59.1%

Idiosyneratic Risk T7.4% 84.9% 89.0% 80.2% 88.0% 91.6% 73.4% 79.7% 87.1% 409%  55.0% 68.9%
B.2: Decomposition of Risk Preminm

Aggregate Risk 43 4% 67.4% 93.7% -2.2% 45.1% 78.8% -47.0% 11.6% 64.6% 66.7%  80.5% 90.9%

Idiosyncratic Risk 6.3% 32.6% 56.6% 21.2% 54.9% 102.2% 35.4% 88 4% 147.0% 9.1% 19.5% 33.3%

Number of Observations 129 129 129 140 140 140 131 131 131 141 141 141

Remarks Unit of observation 1s household. Panel A presents the results from a baseline specification. as shown in equation (8). using the empirical results from
Columns (1)-(4) of Table 1. Panel B presents the results from a full robustness specification. as shown in equation (10). using the empirical results from Columns
(5)-(8) of Table 2. The numbers for each household are the average across estimates from nine different time-shifting windows.

= P! a ] .. . S
AN 3.4 FAEIUVDIAULAYIEIUYAAA (idiosyncratic risks) LagAIULAEI3IU (aggregate
risks) WAZEAAIUVDINANDULVIUIINAINLEITIN (aggregate risk premium) LASNARDULNY
ﬁuaqmmﬁmd'suqﬂﬂa (idiosyncratic risk premium)

Todaleuievesddetuine AMMUALTEUIEAEADINEIIULENNANBULNIUAIN
AUAEITIN  (aggregate  risk  premium)  LAFHANBULNUYEIANUAIAILYAAE
(idiosyncratic risk premium) lrildAeuflazasuintamusinsiusoudeeyls Fsazvaelvioon
ulsuiglaogelivszd@ndnn szminliamisanenanuuanaislanne o19azit1lalain
pf13euiiTsnsmansulnuaINIasugLaziinindaulinnynasideuiitedidadiu
n153u (financial ~ constrained) ﬁaﬁiummLi‘]uf\]‘%aa’m%lﬂumaﬁummmL?ima'auuﬂﬂa
(idiosyncratic risks) ;EémﬁéfaqmaﬁﬂmLﬁmlﬁ:um:uﬁa@ﬂé’mﬂwmmﬁuaﬁﬂumﬂmmﬂ n
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3.3 “g1udoyaseAUATUTIULYUAIDE 1Y UNINI1THAILIDIAAIIUTATUIATHTAVUAS
#4A%: Townsend Thai Data”, nguijsaa auwus13ny uag 35291 Alaunay, issue
14/2015, 18 Dec 2015, aBRIDGEd articles

n1sdniudeyaseiuniasousginsounguwasdailoniludnuidendisswusulouiy

\Wiswgnalaeg1als

nsinduladduuloviemaassgianazdnulneiguiavesussmaniag Mlansauds
Ustinalve  Sansimeuagdesifavaiedu sildudufensnadoyauaznisiinseii
wngas Belundniu mdesigiulovierneg Adndveuadidasuieatu Aevianisys
ANNNTITRINYUNBINIUNAIA (Macro) kazganiA (micro) Wmeiu nsiduiuiadediie
fanam Jaihlugnsdasilassnisifeimuininasegialne 738niuluie Townsend Thai
Project Tassnssananieavszasdndnlunndenlosuids uazulouvieiasugialneidn
sefu Tnemsdnfuuazimeunsdeyaiitnivins uazddnduulevisannsahluly tievh
anuidlangfinssu uaznsdadulavesniaiteu miuwamLmeamamawmImsm yielu
ssiugilmauasszauUszme unAnuiihiauedeyalosiurosgudoyassiuaiadounuy
#2987987191n Townsend Thai Project LLavmammmaaﬁimagamnma

'
a

9ALUALYDY Townsend Thai Survey

Townsend Thai Project 13ugulngans1a158 Robert M. Townsend  @dldgauiiefu
anaulii anunzLafos darsausiseaseunslne (Thai Family Research Project, TFRP)
iedniAudeyaniideululsemalnefioldlumsussifiuunumvesaandudilaifunianis
(informal institutions) 31 @ 1duATEUATY MABAIULATEUIBYNYY ITldIuTIewRaae
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advayulissrvuiiogluitufivuunvessemalne Saauegiiuiliesisls uonaind
lasansdalimnuddgsionisinanudilasingiuveddasiadaniuasygiaveslssinelng
ﬁgﬁ“ﬁmamﬂLLa“wmmﬂﬁmmL%amimﬁuumﬁamﬁmim n1siiudeyansiiseures
Townsend Thai Project usmimumwmmuaiuﬂ’ﬁaaﬂLLuum'imsaﬁ] LAZORNLUUADUAM
MninAdenatevinu sasiuusn lngwanizeg19ds Anna Paulson (Federal Reserve Bank
of Chicago) Michael Binford (University of Florida) wag Tae Joeng Lee (Yonsei
University Usginainvale)

ﬂ’]iﬁﬁi?ﬁ]sﬁ@%aﬂ%’jﬂmﬂﬁﬂ@ﬂ Townsend Thai Project tAnTuluioutwioy w.a. 2540 Tngd
5qu53aqﬁLﬁaé”mLﬁusﬁagalﬁlmﬁ’malﬂLLazamﬁ’uﬁgqﬁLﬂumwaﬂWﬁLLaziziLT;Jumqms niouria
Usziflunanisaiunisvesnalnuazanitiufenan iethunldairswvudiasslunmsinm
HANITENUTDINSLATEYRUlaMIBAsEgRandnaserulivnisuiuvesselaedisls n1s
drsateyadiinanlasiiunislu 4 fmdalu 2 giinie Ao azldamsiuazanysluniAnans
waryFsud aasinvluneanyfusenideanie Tnsvdlassnslédsdladon gliniafifiena
unndnsfuegnedaau name ufilimugauaiysaiuagiinataudugnamnsslu ne
nans uarufiuisudsiivssgnsdisugeinauannndy lunmenzfusonidoavie daunis
dondanialunsdnsluuiazgiiniatiu ndlasinislfidendminifedaioenissine
spglun1sd1573 deya Socioeconomic Survey (SES) wasdtinanuaduvisminnd Lile
Usglopilunaiusudioy waginsesinanisideveslasanistudoyadinsounquituiiv
Uszine lududelu mslasenisldiden 12 duannusasdanialnsnisguuuuudsdu
(stratified sampling) Imamﬁﬂ%%amﬂmwd’mmaLﬁsm ag Geographic Information
System (GIS) Tudunauaniine Tassnisidenyyjtu wazaiauieulpenaiiusogauuudy

(random sampling)

nsdrsradeyandausnilidaiivdeyaan ndsaunaziasusia (socio-economic
conditions) ¥esafAIFouvUUY Inslannzet1sBateyanidusznauresaiaiieu (household
composition) AanssmaasugianaiFeudiy wazuinsmnsiuiafiFould 1y
fiu nananil Tassnsidedslddaivtoyalusesdumitiu doyaanitunaiuluiesiu
foyandu sna. doyasiedaiu anmuindenuaznwaievesiinuinunsnssy Useneuse
Audu Initial Baseline Survey %aaaumm%’amamﬂﬂ%’aﬁauﬁwm 2,880 ATT0U Kingiunu
mawmmmsmmﬂwumuuu‘] (key informants) 910 192 wyfinu #n1TunIEU 161 U
uaznay 5na. 262 ndu TIviedoyaRuLaznNEBIINTRY 1,920 WA
A

anIngiglenia: n1sverelasinisinedayaiidaiilasuinIu ATAUARNNINTY LA

u

= £
ASLRYANINTVU

nsiiudeyaves Townsend Thai Project 1u iinfigauszasAiiioiiudeyalul w.e. 2540
WnY win1enasanfivssinelnelausenirassdiaduuivluiounsngiau w.a. 2540
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waidngingflasugiaegrufuguuuy Townsend iinauaulafivgdaiudoyansiseus
Walssiliunansenuuazdnsianizauldsundasiiinduaindgymiingfiasugiase
o A = 2 v ] a &£ = = o A W .
ATITauLaryNY Banrsiiuteyatiasawsniindulul Tud wa. 2541 (ilaUnaeann Initial
. P (%4 g [ < £ L |
Baseline Survey) lagidon 64 vigUnuunanvisnde 192 nduu wasiiudeyaainaiiiseu
wnluudazvydiug ag 15 a$5eu 3330 960 ATILTU LsUSunTayayatliin Annual
Resurvey &afinsiiudeyavesniiseuiusaiiosiuyntautdagiu

Townsend Thai Project litisausidniumsiiudeyavesasasouanuytnudnlunianas
waznangfusenidsanieagadaiionviity uidwerenguiogns lnsdufiudoyaain
psr3euluiiuinneld 1iun Swiaanauazeralull we. 2506 uazadadouluiiufinamie
oA Fsviaunsuazmasysallud we. 2547 Fsnnsfvdeyasnagauazunsdoiniunns
sionnaudsiiagiiu wenaind Townsend Thai Project s“fqGﬁ’ﬁLﬁumiﬁﬁaﬁayjaiuwmﬁuﬁ
dloswasis 6 Smiatnedu Inelduvuaeunugaieatufuilédnluaafiufivuun fous
thiendeyanidesiufiunuieudiouidauniioudestuagils FeldEuduiuns
10t w.e. 2548

Townsend Thai Project §udufiudasiiadiin ﬂﬁﬁ’]iwﬁé’f@%amaﬂﬁuﬁﬂuﬁuﬁﬁﬁauﬁw
s Tnaviliuuuaeunuidsiliannsalisoazdoadadnieaiugsnssy uazaudusiug
fifeuilesszninayana afFou wazantuld madassmsiddFududunmaifudoyadedn
Tnsmsdunwalaiiseunvueiieuly 16 nyjtuves 4 SwmindifinisiAudeya Annual
Resurvey wytinuag 45 a53au lnenisiiudeya Baseline vos Monthly Survey i 3y
aiunislulhounsn)irudadmia w.a. 2541 wag Monthly Resurvey ISusiiunis
Fauseutueey wa. 2541 deidesnauistiagtu
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unufluguil 3.1 uansiufinnsdisanes Townsend Thai Project Tns@ifauans 4 Sava
supuiinnsdrsaasaust 2540 wazdafinsiiudeya Annual Resurvey wag Monthly
Resurvey 3n9ufisilagiiu @udans awy yisud uavaSasiny) daudunauans ¢ Sanindil
msdmaiinlunends (aga sran uns wazinesysal lnsunsuazagadiasdinaiuteya
soiflosauiistlagiu)
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ReduaYURUUYaY Townsend Thai Project

paeAsEEzIAABy 20 YiK1ul1 Townsend Thai Project Tésumsatiuayumnanisiiuain
wa1wan1u 1aglanzeg198e National Institute  of Child Health and  Human
Development (NICHD) wesamigeuinidudufaivayundndausFulasins uazsolilos
Wunamasd waguminerdovenisdlne delinsatuayumlisrsdmiunmaiivioya
monthly resurvey W uutulias 10 §uum Susausd 2547 auid 2557

uana1nil nslassnsdaldsunisatduayuanasdnsdun 16ud Andrew  W.  Mellon
Foundation Way University of Chicago %ﬂﬁmaaﬁumumiLﬁU%’azﬂaé’méqané’au
(Initial Environmental Data) Ford Foundation lvin1satuayunienisiulunisd1se
Annual Resurvey afausnlu®l 2541 @ surmsiiiensinunsuazannsainainunsld
B8N 15ANTIUN1TU8Y Initial  Survey  vopsaTauluntalalul 2546 druantiuidy
ulgunoLATEAaNIIAGY NTENTNITART SUIAITEENAY LALFUIANTIBNTINYAT LAt
annsainainuns Talvnnsatfuayunisdisseiideuluiiuiidiesnfousnlud 2508 u
mhsuainalszaulagmiausudssann sibaldanunseatdvayunisdrsialul 2549 se
1¢ aeslsiana Tasesnnslasuanusandionnumninerdevenisilnglunisaiuauu Annual
Resurvey Tulumituiiiilosdaudd 2549 wnaufatiagii

fatfuayulassniséiasauia National Science Foundation vesuUssmaansgataini delians
atuayudnilassadeiuguvedasms wavaduayumsidendoyavedasans National
Opinion Research (NORC) wag University of Chicago ﬁlé’aﬁfuauumﬁ%’aé’méaLma”au
John Templeton Foundation #l¥nsatfuayusuisesuunumuesiszneunisuas
Sqiﬁf\ﬂumiaﬂm’mmﬂf\]u%ﬂﬂ%”sL%u Consortium on Financial Systems and Poverty
(CFsP) Tmeifuatiuayuann Bill & Melinda Gates Foundation fil¥nnsatiuanyuauide
AEAUMIPBNIUUTEUUMIRY WaTNANTENUADALIL

agdlsfinu ielideyalinnusiaies Tul 2558 drinaunsaudnaiuniside (@na.) uay
swimskisUssinelng bt insaduayunudmsun1sdisia Monthly Resurvey
wavatuayuliinyalasinsiauesdnnuiiasysiauasdinuvesnsusoulny eduasy
Tdnidelusewmelnganunsadnfawagldussloviaindeya Townsend Thai Data leiunn
a X o ° ] Ay o = o v v v v A v 9

8971 duaztluganuideddnnussyndlddoyasenuasiisounuudiageg (household
panel data) Jsazidudszlemisenisimunulouiemaasygiavesssmealueuinn

314298910 Townsend Thai Project

TugrafavasmemssuiuL wseghalnglalinsiasunlasiuvalediu aainnsiusa
31n3ngfLasegnalud 2540 wazanuansznuvesinginisiulanlul 2551 squdienis
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Wasuamsdiulassaivenasegiaumnie waglaseaiiassrnsvesuszina nns
Wasuwdasingg saudauleviedieg a1nnasslurasaaidngty drudlanuduiusiv
ngfnssuLazaruufiogivesaiadou delunifisauazsuun Sainidevareviiulald
9818310 Townsend Thai Project vin1sAnwingAnssuadsou iasugnanguiu uag
nansenuvesleuesie lugiwaaniiiumn enfivy

NUITYAUNITIAAINTTUNUATEFAIVRIATILTOULALLATYFAINUIU: Samphantharak

waz Townsend (2009) letauanisussenavannisnataydnisiueaussm (corporate
financial accounting) LW@I?I’JL@?%%ﬂ’]iLQ‘LAﬂ’]ﬂﬂi’JLi@‘u (household finance) waglaun
Maﬂﬂ’liu‘di“ﬂﬂmﬂ‘um’sL'iauﬁ]’m Monthly Survey 9 Paweenawat waz Townsend (2012)
lvgansauwIfnfIngnd uasUssenandnnisniadydusesvi Lwaimlmwummwgm
szaunyUnu

NAdeReiugIfaniaseu (household enterprise): Felkner wag Townsend (2011) 164

Uoya Annual Survey wazdayalNNTUNTIALIYLYU (COD) Tun15An¥IN1INIEANFAIeY
miegsialulseinelny Paulson  uag Townsend (2004 waz 2005) 1d¥aya Annual
Survey lunsfinwnarestodninn1ensiu (financial constraint) Aenisidugusenaunis
(entrepreneurship) 189A52130U R Paulson, Townsend tag Karaivanov (2006) lavene
msfnuluiEesding uazwennaves limited liability waz moral hazard sien1sidu
AUsENEUNT @7 Karaivanov uag Townsend (2014) Wﬁﬁayjaﬁﬁmmamﬁﬂmmﬂ Monthly
Survey lunsieszit wazwenueztadefideliindesitanisnisiuvesndiiou UGHGERN
Monthly Survey §sgnltlay Samphantharak wag Townsend (2012) o YANanauLLse
Auning (return on assets) ¥84g3NAATITOU Pawasutipaisit kag Townsend (2011) Tun1s
AnTinsaraumuif (wealth) 203r5215eu uay Samphantharak e Townsend
(2015) LlefnwmanaunuvesgIRsntITeuiinudsdussfasetu

NUIFALINUAIINIZABNAzUTEAUAILLESS: Samphantharak ez Townsend  (2009),
Alem waz Townsend (2014) kag Kinnan waz Townsend (2012) Anwnavedlasingnig
ATaUATILAEN15NU (kinship and financial networks) ABNTISIUNDIRAGIRIUYLLAZNITAR

AILAEIBIATITou lngldvoyaain Annual uaz Monthly Surveys #3u Chiappori,
Samphantharak, Schulhofer-Wohl wag Townsend (2013 LLa‘“ 2014) lfﬂ%ﬁuaua Monthly
Survey Iuﬂﬂsﬁﬂwﬂmai'guﬂuiummmmi gnindISeuiiiivaunfdeninuids iy
wena Nt Bonhomme, Chiappori, Townsend &g Yamada (2015) 1mﬁusuam“aﬁ]ﬂﬂ Monthly
Survey WuAulumMsAnmMsRusUAmuAsInAusssEIniFousneg Tunsithy

NUITENeINUALLYe wazan1iun1shu: Kaboski Uag Townsend (2005) 14¥dayaan

Annual Survey Tun1sfnwnazUseilunansenuvesanIty microfinance ABASIIOUIUUN
Ine Tuvaue? Ahlin uag Townsend (2007a waz 2007b) wag Huerta (2011) lddayaann
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Annual Survey wwufulun1s@ne joint liability vowiinfadeu Tng Anlin uas Townsend
Anufavguafindaieudeniiazld joint liability Tunnsdiiu @ Huerta wWiunsanwnlud
unUesusENIEIRY (social tie) fon1strseuil TunuAnuiBnTunils Gine (2011) 1814
foyaan Annual Survey lums@nwinisiiegsauiu (coexistence) vosduBefidunianis
(formal) uaglsitdun1en1s (informal) vesasitsouruun Toyadain Townsend Thai Survey
galpgninluldfnuinavesuloviesguta wu Kaboski wae Townsend (2011 wa 2012) 1
19 Annual Survey T3 Utaya3n Socioeconomic Survey (SES) vasd1inauaRAwisyA
lunsiasgrinansenuvenamuniiudengfinssuvesnsatsey @1 Tambunlertchai
(2004) ¢Enwulevginuivesiguialne Taglideyaain Annual Survey

TN UNMIUMEININITRY: Giné  uaz Townsend (2004) 199aya31n Annual

Survey Wag SES Tun1sitasnenuaweinsiiad@inienistiy aetedninlunisifeno1tnves
ATIL38U Townsend Wag Ueda (2006) 1d4oyaan Annual Survey saufiutoyaann SES
uaz COD  TunsAnwANENNUGTENI19NISNEINsRiuTesnssou Anuldvinfisuiu
(inequality) wazAILITYRUIANINATEFAD d9u Townsend Waz Ueda (2010) ladnun
aYaRmsfiiintu :nnadaieEenisdu Tnglddeyann Annual Survey $aufu SES

111338 AEINUAUNINASIUTDULALNITANSITUEY: Gruber, Hendren Uag Townsend (2014)
lgoya Monthly Survey Tuns@inwinavesuleunguseiuaunimaiunii v3elasinis “30
USnYmNLsA” f#on1sldusNITNINEssuauveIniilsoy LagdadnIsINIsIIeveemIsn

NUITEAEAUTNIAYINGT waTNERNITUURIATAIBU: Binford, Lee Waz Townsend (2004)

Ldauen1syIUINITVRINTSENTIINNLATEERALaEEIAY (socioeconomic survey) AUNTS
WudayanieiliaAidnen (ecological  survey)  Tun1seenuuun1sd1saa d3u Felkner,
Tazhibayeva Wagz Townsend (2009) l#teyansaiou uazdeyadaandonain Monthly
Survey 1umiﬁﬂ‘mwaﬂisw‘ummmimgauLLanamwQﬁmmﬂ (climate change) #@®n13
nantlulssmealny

Josgu

unAuiiaueemduin uazdeyaifesiuvesgiuteyasyiuaaFounvuiegnadiann
Townsend Thai Survey  dsfildasulilumsnsduans Tnsunanuiifudiunisosn
unmiduaszitarasUnuddeilideyaaingudeyadnan Tunisdnunginssuuas
ulsuefiiAsadestuaiiseuluussmalng gaunanuildfunisatuayuain drifneu
newuduaINTITY (@) giaulalideyaiiiensisvaunsodndeldfl an1tuideiionns
Uszilunaveonuuuuleue (RIPED) umingduven1salng http/riped.utcc.ac.th/fedr

Y30a data@riped.utcc.ac.th
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15799 3.5: ayUToyailesnuves Townsend Thai Survey

Baseline Initial

Rural Annual

Urban Annual

Monthly Resurvey

Survey Resurvey Resurvey
YAdwAY | 2540 2541 2548 2541
doua
L'
é’numzﬂ'mda Initial cross Panel data Panel data Panel data
sectional data
danin auun anys audan awys A:FANT any3 ABAUNT aWys
Y39ud Alanny YISHd eSanny aga | Y3ENY eSanny aga | Y3ud slanny
(151 2546) uws (151 WWS
2547) wzan (lanne
2546) ingTysal (e
254T)
U 2,880 1.228 1,440 682
ATITOU
F98 N
Attrition - 2.5% 2.6% 13%
Rate
o} Household Household Household Household
wuvagaund | Key Informant Key Informant Key Informant Environmental
Financial Institution | Financial Institution Financial
BAAC BAAC (2543) Institution
Environmental Environmental Environmental
Aerial Photos
na‘nﬁ’fﬂ‘[um‘i Household: 1.66 Household: 1.66 Household: 1.66 Household: 4-6
dununi Key Informant: 1 Key Informant: 1 Key Informant: 1 (wuinllu 3-4 A%y Ad
(#1139) Financial Financial Institution: | Financial az 1-1.5 dalse 1oy

Institution: 1.25
BAAC: 1.25

125
BAAC: 1.25

Institution: 1.25
BAAC:1.25

dunteniniaiu 30-
40 uTuupiazsau

dununi)
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3.4 “umFEuINNOIUNYUIU”,  F52YIA Alauned uaz AndAweY (Fauiiwg, issue
172016, 16 Jan 2016, aBRIDGEd articles

nowunyinudieiiiunsuslna uin1siiuatvayulnensuiniiseuiussansainainiy
nsivfduune Ut

nowuvgtutieliaiufeuiszdunmsuilnaiigeiu osnndisantlamdeditadiunis
{84 (borrowing constraint) uavilnavilsiniaSouandunindnilildlusmanidu (ouffer
stock) usilsianansnthundsmaduguszneunsuazsvenesvesiansiislogudavilatn
fedu mafuRuyuliuninesmunddmilusunentinasiinarilieiidouaunsadiunisuilon
wienaagliaunsariunsamuld wariiddy a1adsmsaziansuinsliiluatuayy
TaensauAniSouwmunsiuiulifunesyumthy 1Wesnndussansamgainiy

ulouny “nesunginunazyuruiios” \Hunisduulouievesniaigiléfuanuaulastng
wnvamelusagsinsUsana esanidunddulasans Microfinance wunlvigjiigalulandi
fufiumslasniady nesumythuilinguszasdvdnifievdesdudelifuaundnvesmy iy
InswsaznyUnuazlasutunudiuauwii vitiuae 1 awum Wiesidnuuaiusouly
gt unntesiiiedle (ruduiuainnda 7 viludruuim Tl 2544 Fadudusnves
Tr5971%) FeUseana 3 Tu 4 vesnsaFoulunginlisuaudeanlasenisdsnan (Kaboski
and Townsend, 2011, %11 107)
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ulbuwinduanldfumnuauladnads ndnausssuussiufiviureunloviensnszsu
wiswgha dhenisliaudernunaamumythuiudn 6 viluduum Tneitefiiudeuasl
wiusheidusauinn ieliAnanudaauuazairennuidilaigndedludenlng s
fidsudddaguunzeuiefunomumtiunmuitedidsumsifailunsasinnistu
thlusgfuunnni dsvteadsenudilaferduulovenemunytuidiidunsutey
i dnansenusenginssumaasusiavesndadou (gu msuilna n1seey nisamu)
waranmAIINEBIMATYEABY 1 (W Aus nenieiRug) oedls?

AugaenUsznsnilalumslinsginansenuvesuleuigiinanae Msdndulafouduie
nnemunyiiueslunaunaindadeuversiisldideya Fwhlinanisussanunis
\inn13vdsatuu (biased estimation) fatu Kaboski and Townsend (2012) 3slalddaunau
o v A 1 [ < Y al = . . A 1%
vosduuniIseuluwiasnytiududiiwdsiniesile (instrumental variable) iauATayv
matdeauudanat lagededoiansedn neaunytiuagliduyunytuay 1 duum
Tnglidddsdednuiuasasoulunytiu Fefedndunisneasaiisunisulevie (quasi-
experiment intervention) 7iUszlewtson1sitAsIzi Kaboski and Townsend €alald
Usglewiaingudeya Townsend Thai Data Faludeyauuudieenagy (panel data) Aiviu
! oA & ' S Ao v v Ja LA oA ¢ Y
agsailieanduniainii 18 U nddnydeyayailisuiulugiel 1977 uagdeaillesauistagiu
FIATEUARUYINBULATINITT (ATEU 1997-2001) Uagnaslasanis< (Rawdd 2002-2007) F¢
Frglisanunsafnwdmansznuvedlasinis tilue1ad

HANSANY1UBY Kaboski and Townsend (2012) wu31 lasansneasungtiuinainlidns
N13NENveIATUITBUINTY Inawanandnlunisndumeiion1suilnn Jeaenndesiunaves
1ASINITY HBNISUSLNAYDIATILIAUTLANLINTY wazNUudulaniINtumAe n15USAAvBY
v A a gf’ ! a = . A a ‘g (4 ! A

ATITOUIINAUININATIVUIAYRIEWTR (credit) Miiudulungtnu na1dfe vn 9 10,000 U
YDIFUTBTLALYY VI IANSUSIAALRLTUUSENM 17,100 U Legn1sUSLAATIvLTIuEI W
Ingegluguvesnisdeunsuiegedoiazerunivug win1siiuduresnisuslanduen
Wity (1Wu todnd g31 e1gu) awweilagtnaudliiunnin

14000

12000

=
o
8
=]

8000

Arlgans (um)
2
8

117 : Usz7amaan Kaboski and Townsend (2012)
JUN 3.2 wavedlasinsnasyunyinusenisuslaaludussing q vewiuseu
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]
o w

auaavtsiidAyesmilsaslassnisnosmunythue nsamudiugsiafidiumniy
oe9lsf ruAnudisdiulinud Sunuresssadalu Swiutuilamurigsie (laan
g3fafee wagnsinens) Suaudulunisdetadenisuanlunisinees uazauiiandy
Tunsidugusznaunis istueesfidodrdnusodidle Madorndumsgduiuiud
p¥3euannsnvedudeldroudteoniuludmiunmaiiudugsie aglsfn dnitedaes
WU 1AsIng aqma’LmﬂsJ"Lmnﬂmmewuawu Fauansliifiuindudeainlasanis. lal
Fisuifinanssnudeniufeuiifdusiniu wididnanssnunisdousomirussnudie g
Lﬂumaﬂiuwummaamwmlﬂ (general equilibrium effect) fnaulafe luenwidetud
ndulinuiseldnngshiwuasmelfusnuluaidouiiiindaduimineiuFoudutuud
ohsla uanand AdeFuifonudn lussezen (6 Indsandinesu) nesunytiu
dwaliusinaudlussuuifingedu msfindadisenivosniadouiiugiulussozen ud
nsAntatisenilusszdunduliifindy

M1511 3.6: HansENUveIneunyUIuluauaIg 9 3naunsuuUannee

(regression analysis)

pansznubull | Mivdrdaynieada
HanIImume Twsauan/au n3oli
(L g -
MINaNTzEaY + Y
m[awaamm'irj?m aanuoAsINYAS + Taidi
AIMUNDYTNGSNY + s
- o - . -
amuisgaladamandniumanemisa g | + Taid
MEMITUILNA + ]
MTuTlNA + ]
swlA ilsmagsie + T
AT - i
WM + T
S L - a -
AAANTT)oH mmuawuqsaaﬁu - Taif
o = I
MIjuuenstUy - Taidi
nIaInu dnnugTiafiain + Taidl
UTinumsaamulugsia . Tifi
ernniandulumsamunogsie + Tifi
AT91IUTIY + 3
- g . -
WANTINUIIEEE? WudanTzezauing . Y
2
anmimaduiunshidrseni - ]

a1 - Uszanawaann Kaboski and Townsend (2012)



w1 Kaboski and Townsend (2012) aglvumi3euiiuraulanatsuseidiu win1slnsies
Tneldaunisanaesuuute (reduced form regression) vinliisilianunsaesuiedenalnii
ihluguanszmuraslasenisy Tddaaufisane faifu Kaboski and Townsend (2011) ¢
Uszanansuuudasaddlaseadne (structural model) Fadananuuuiiaesdiliiany
aulatulymdedniadiunisgeu (borrowing constraint) 19w lanansageuld vie gaula
tosiAuly uazdoulusunsasmuiidesasmuduiou (umpy investment condition)[s]
IaginualiunuimdiAguesnesunyiiuaenisussimdgnidediiniunisgiy
(relaxing the borrowing constraint) YALAUTBWUUTIADATINLATIATINAD AINAIITALY
AsviuenansznuveslasinisvseulevefisaulondlildAnduase (counterfactual
policy) Fsazdelisannsasnduladonulovieldoereiivsyansnnund sty

LUUSaeTiadstussunein afdeudifanwades (liquidity) Tiunnsinafiu avmauausdse
nowumytuuanesiuly noutanduFeusenliiu 5 ngu (1) nguifianiwagesdun
wazarlithsnil (default) maifisduvesduide (credit) aglaifnaionisuslnaveananiaus
og1ela (2)  nquilianiwadesiuidiirsenivazdediindunisgiuiingai (binding
borrowing constraints) nssiiduvesdude (credit) awiinarhlinsuslaaiiudusonis
femndudoiififisnnntu (3) afidouiiianmadesdouinsgedstosidndunstiilings
i1 msuslananifindudienisandunsne il lugnuanidu (buffer stock) unufiazdi
wnu iflesanmnniinvsduvasiudlildluewan () nquiiflanimedesroutisgeuay
nouazasuisddesindunisiduiiniein afudounduiazasmuienisibuiininiu
wieufunisannisuilanas (5) nguiifianinadesganndedosidadunsgdulinien oz
vilnafistudensandunindunuiinedoumntu Wesndasiundsdudlildluouae
@Jgﬂﬁ 3.3 Usgnau

HAN1TUTTLIUNTVRIMUUTIRDIMUTN ATITaUNTLWIlTUNIsiunsUSInAnd R ndinaewu
[ 1 d‘ a gj ¥ =) % 1 d‘ QI al
iUy (NGuAl 2, 3 wae 5) InmuaUssanuiesar 77 Tuvaziiieniu nguiliianisuslan
Tngliisosiiia (nquit 3 uay 5) dnsmuadszanusesay 51 FwnNnipswmils Jerunudiu
HeaSuieinvinly Kaboski and Townsend (2012)[6] 39nWu3n N15USIAALANTIUNINAIN
Auenldidnly Tuvagiiieniu nan1sussanan1snudn naguinlianmadesreudieadnas
v a1 oA v S & o1& A I o P ' v e !
wionvrasuilediiesferas 4 Fafliiunuwdanladvily sdnwineunthiiFanuiy

nesuytuldannsadieiiunisamulaunin
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900 5,300 10,100 16,200
P31 : Uszaianaann Kaboski and Townsend, 2011

d' v L3 [ I v A [
E‘U‘Vl 33: ﬂ'ﬁﬂi%ﬂ']EJG]'J‘UENN&‘IBSIENIU‘\J']ﬂIﬂiﬁﬂWiﬂ@ﬂnu%%Uﬂum@ﬂi'ﬁLiE]‘lﬂ.u‘ViH‘U']u
Yaesy

Tnpsau 9ufnw1va3 Kobaski and Townsend (2011, 2012) #¥idiud1 nesyumgthute
Tin3ageudisedunisuslnaiigatu osnntasantamdesindunisdiu (borowing
constraint) wazdinavilyindaseuanduningaillildlusugniau (ouffer stock) usinoemu
yyjtulilanansafindauiusznounsuietaslifanisiislogudramsovenedaldun
wirlein dafu nMadfisduuliuinemumtnilueuaniiagiinarinlvinEouansouia
nsuslana uwienvagldannsaiinnisamuld waziiddy aadgaisasfiansannisliiu
atfuayulnemsuAniFouumumsiiniulviunesumyiu esaniuszavsnimgsnin
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TuauAne1ve9 Kaboski and Townsend (2012) lelaninavedlasinis Aonis
USINAlUMIAGIN 9 YaMUn 12 1099 UARMEEIEUENLARINALR IS LATIHANTENY
HdodAyn19a@dflunatsuuuInaointy nuIndun1naudnwinuiinalald

HodAgynanalaun nsldanesmunsfine 917 nsuslaaleanegeausniiu 41U

' 17
A a = 4

I ¥
ULTY L@aN LWuUsY

'
L% o w a aada

Hed Ay eanalunifetsd Aynadanszau 10 % WIetpsnIty

o

wuudnassiinsamudedddiiuiidesldiuieuunuiivuinlngwe azdisaiusa
osuUIngMIaiTisenaslsiifunadnsveansidusionisamuidevuiavesiug
fuwadniuly

11uATeFudEmds91n Kaboski and Townsend (2012) naed udldsunisiifiss
naw

et funuvesnasumytiuenagening esanluntsinudlisudsiunulunig
UImsdnnisnesnuvginu
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3.5 “davidadunisgiusaznrsanduludugusenaunisvasasusoulng”, o197
U3nudmsl, aBRIDGEd articles

a¥seuludszmalnemdaiudedindunsity silvunansaeudfinmaansagausd
sefvAunindiliansamunuduyuldifismeiaziuhgsiald uenaini gaiaves
p¥adoudununndslinanauunuiiginidnsnends winfadoumainduldasone
Fudeifiothueiefanisld fadu mnniassiesnsatuayuaiidouiiniuanuisngs
waniilumssiiufans wevisdinaediulonialunisdrdauvaaiugu wu n1sadsedu
Ao viie mstimamu Uelivssardaunninleuiedudonondes

JamnavuIngen (small enterprises %39 SEs) LﬂudauﬁwﬁmﬂumﬁuLﬂ?iaumwgﬁ%m
Uszinelne lneyarnandnain SEs Tul we. 2557 Anlufosas 27.8 veandndndiuiasiy
Tudszine (GDP) uay SEs neliminnisdnsnudaludndiuiosas 72.5 vein1sdnnulay
JamRariavun (@ninnudualiiamRarnananiuassunngen 2558) iy nsatuayy
nsfdunutes SEs waznswanduliAnguszneunsela Saduuleuviefivniguials
ANNEARY memﬁ%ﬁwLauamuﬁﬁaﬁﬁﬂmmiﬁm%u%ﬁwqiﬁwam%’aﬁaw,l,azﬁi’iaﬁ‘fﬁmﬁ
danadanisinduladiiugsialagldteyanisdrsiseduaiiseuludsemelng

v a < v (Y|
ﬂ']'iﬁﬂﬁ‘iﬂfﬂLﬂuﬁdﬂ'ﬁ%ﬂ@i]ﬂ']i‘d’e]\iﬂiiL'i’e]u

Evans and Jovanovic (1989) lausuuuinassfianunsaliesuiensdndulady
AUsEnauNIsveInsIseu lagluwuuiiaeeiaingn? mamauLmumﬂmiﬁwqﬁﬁmzﬁua@jﬁu
Auaunsatun1siuguszneunis (entrepreneurial ability) wazadSoufiinuauise
Tunsifuguszneunisgeazidonsingsia luvusiiadadeudifiauaiuisalunsdy
fusznaumasasdondugning uenaint seduaunindvosniadoudsdmasionsdinula

o w

Usenaugsng Liesnaiiseussmdyiudedninlun1sgeu (borrowing constraints) vinlwt
& o

ATITEUNNANAINNT0EY willszAuAUNINda e1aldanunsasiuiRunuldiiiemeiiag
Susiwigsianseriligsialvunaanninvuiniimanzaule

dadninlun1siuvesniazoulng

Paulson and Townsend (2004) Anwmansynuresdednialunisitifunasiuyuse

a a v A L o (% v A | |

Aanssumaasegiavesnsiseululsendalne lngldtayanisdrsiaseduainsouset lul

w.¢l. 2540 Fududrunilsveyalasanis Townsend Thai Project lagyadayasanan?
Gl

FIUNNteyaveiniIseunionduaguanuameauIaly 4 3win Lawn aslansn anys y3sud
WAy ATAZINY TIUAUTEY 2,880 ATITOU
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Paulson and Townsend (2004) Anwiladefidenarionisdndulausiuigsialas
WisuiisudnuarvesainFoudiiugsialninigluszezinan 5 U (n.a. 2535-2540) Ay
a¥1seudililivgsfa nanisdnundin afafeufivvdainieudiongiiosndn fedu
msfnwgemiuasiaunindinnnit sxilemalunisduduigsiainnndt uenaind sedu
AunndueiniFousseiiiusyu

msasuisNduLazanleniafindaFeuszndgifutedrinlunsverssuinvesianisdnse
Fsaonndesiuanyignuiii aadeululsamalnendgiutoddnlunsiddundsiuyu
Pawasutipaisit and Townsend (2011) W3gUITIBUNAKNEANUIEEATINEYDYU (marginal
product of capital W38 MPK) wesniaSeufidseiudunsnsiiunnsraiu lag MPK 1Ju
i taiiasdeursldunansuuudiinduinlaannsamuiutunienie Sennld
fodrfadiunisasuuds MPK  emmnaiadoumsasindu Tasdidwifusnneends
pealsfinnu Pawasutipaisit and Townsend (2011) wuin MPK wesniaifeutiuagiusesiu
dunsndvesnidou lnoasiSouidsyfuauningsn azlian MPK gsndiniaeudislszsiu
dunsndgs (3Ui 1) Fadundngruatvayuauyigiufiinafizeuwdyivudoddnluns
Wihdaumasdunu wenani Samutn MPK vesnsaideuiifseduaunindsimansaiaiFoutan
gintdnsnendednge Faasveulfidiuiminatufeulundudindnaisadifounds
Sufludhrmenideunfifiethunvensfanis azldfunanouunuiaduld

NAYBIINYALATYFNI

Ingaasvgiafifetuluieunsngiau wa. 2500 dewalvindnfuriinasudssruives
Uszinalneanasdosay 7.6 Tud we. 2541 Sasmisinuivduainievas 3.2 1l wa.
2540 Wudoraz 7.3 1l w.a. 2541 wavdwaliiinisedeuteussundilvg Tae Paulson
and Townsend (2005) wuindndiuvesnsaFouiivingsialugadeya Townsend Thai
Project WinauanUszanadesay 11 1ud wa. 2560 Wudevay 30 Tud wa. 2561

Marginal product of capital versus interest rate

@ [

SRR o MPK
Interast rate
5 >
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.
g @8 .
™ L ]
. = ® .. o
. .
J .
. e L]
R * e : - tr‘.- .e .
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log(K)

fiun: Pawasutipaisit and Townsend (2011)

JUT 3.4 : Handaviiiuanvnevasu snsnenide wazdunindvesniiiseu
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Paulson and Townsend (2005) la@nwiravesingaiasugiadenisandulaingsianes
a¥aseu lngluyadeyauisniaseuivihgsiveendu 3 ndumutisnariiauduvingsie Ae
nquiiduihgshanewingaasugia nguiliFuissAslutidingaiasugia waznauiisasi
33NANETINGALATEEAY 1ae Paulson and Townsend (2005) WUl SEAUAUNSHE VRS
afFeulidmasiolenmalunsBuvingsivlutidingauazndings SaumnArsaintranouin
IngaiseAuAunindvesnieutaoiinlenalunisiiuviigsia nafendnnetaasvioudn
INYALATEFNIYIBaNT0T1AAlUNITIUIDILNAUIUNUYDIATILIOU Wi Paulson  and
Townsend  (2005) wosithiduduiiu esandnuazvosnsfafidulutisingauasnds
Inge uanensangsiaiEulurnowAningreesiiudfey Inodaduvesssiavers/e
Uauaruidsdniduiosas 48 vesssiafiGuneuieingm anaundelfisiesay 13 vos
g3RaiFulutings warfesasr 14 vesgsAanisuvdsingamuady lumenduiudndau
yosgIRamdaziUaninanTosar 17 luthsiewings Wudssay 47 Tudisingm roud
wanauwvEodoray 25 Mendsingm wonand seduiuasuililunisiduAanisianas
Juegranniguiu Ineaiseguvesssaunsasuanain 36,747 vm lugisainawia
g aswmde 1,350 vnluadings (uazideslumsned 3.7)

M3 3.7: ANUEYRITINAMUINYILIANSUANTUNS

NauINGM Tuga9ingm NaINg e

Uszlanvesgsna | Sewar | seAums | Jewax | sweums | Seway | SEAUNNS

NI G\ NIV
Uany/vsuan 19 42,027 6 37,800 10 14,745
S1um 29 26,595 7 10,366 4 5,362
Aae/AUan 17 52,533 a7 793 25 0
duq 35 78,626 40 5,166 61 0
saanug 100 36,747 100 1,350 100 0
1UUATISOU 102 208 213

f11: Paulson and Townsend (2005)

NN Paulson and Townsend (2005) fanuin Tudsnanfeaiu wafilsvessiad
Suneuiningn flerganingsiaiidulurisingaviendsingregruiiulida Faagviouds
sziupNansalumaduguszneunsiuandnaiu Tag Paulson and Townsend (2005)
Lﬁ?‘j'a'j'ﬁi"lmuﬂ%'aL%auﬁﬁflqsﬁaLﬁuqaﬁuaﬂquamL§aiuﬁaqiﬂqmLLawé’ﬁﬂqulé’Lﬂumm
Ingeuasegiativandediiatumsidifumasiuueesniiiou widumsgingnasugio
vilvnanauuunnsdugninanas Suilesnaindrinsfianamsonisgaidnding el
ﬂ%’aﬁauﬁmaLﬂuqﬂ%’wqLu?iaumﬁmﬁquﬁamwﬁu fauddrnruaruisalunisidu
Ausznounsazligeln
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v v A
Yoasluaziaideuleuiy

mudTeiaueluunanl Sniuiiesseululssmalnemdyiudesitalunisdnds
uwndsiunu hiliuiseduFeudifiruannsags uiddunsnden llaunsosusamuldiies
wefleisuvingsnia nan1sAnwdaddn gafveIndaFeusuInninansuwnuiiginingng
ponile udasdeumaninduldannsoveduideiiieviunvensfansld fadu mnaness
fosmsatiuayuniaudouiiiinnuansogavanilumasiduians ulsuefitedalena
Tumsudhdaundenu Wy nseussfudude wie nssamasmu Uhaslivsyavdrauinndd
ulsuisAudenanidesi

LONEDN9D4

[1] @ InUELESIIEUAVUIANAINLAZIUINYDN 2558, “TI99TUANIUAITIAUAD
VUIANANUAZIUINLDY U 2558”7

[2] Evans, D. S. and B. Jovanovic (1989): “An Estimated Model of Entrepreneurial
Choice under Liquidity Constraints,” Journal of Political Economy, 97(4): 808-
827.

[3] Paulson, A. L. and R. M. Townsend (2004): “Entrepreneurship and Financial
Constraints in Thailand,” Journal of Corporate Finance, 10(2): 229-262.

[4] Paulson, A. L. and R. M. Townsend (2005): “Financial Constraints and
Entrepreneurships: Evidence from the Thai Financial Crisis,” Federal Reserve
Bank of Chicago Economic Perspectives, 29(3): 34-48.

[5] Pawasutipaisit, A. and R. M. Townsend (2011): “Wealth Accumulation and

Factors Accounting for Success,” Journal of Econometrics, 161(1): 56-81.
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3.6 “gUassAvasnIsimITvUUsEiunauysalluyuvuvuunvaalneg”, uswed ATaAa
, aBRIDGEd articles

guassAraIMINasTULUsEfufofiagdieliniaFouannsadnussdunsuilaaliaeils
9e19auYTal (smooth consumption) #i8 Yy asymmetric information lugukuusneg
Igun daymnmsdsundamginssululumasdilianas (moral hazard) daymdesafalunng
UftRnudennainga (imited commitment) wazilyminisunUnseldfiuiaga (hidden
income) ¥89ASITOU 1NNTANYILAYaYA Townsend Thai Monthly Micro Data #udn
guassadfydmivaiuieulugururuunvedinglunguiiegnsd Ae nsundasgldi

[y

Wase Aeiiu nsfiuleuienigligSuuseduanunsayssnunelanuiaswesniiseulis
]

YU VLAINAAABNITAS19ENINLINFDUNAWASUIAARNITHAIUITEUUUTEAUAINULFE VD
asvsoulugusuyuunineld

Tumaimswgaans nsnuisedunsuslaaiimungan (smooth consumption) agaelv
a¥aseulssuassausslon (utility) geaaannminennsisl uilumsuflR varoasaSoudes
wdgyAunandeslunanssuiuudedmarienailiuiuouessield 017 SosssuvAidesa
sowdnnanisinuas gy vielsaduliifuiidmadenssnuluataudou Wudu dewmnd
vaneasieuilifinisudmsdanisanudsadiane e1vvzdemnnisuitaradduuiagiean
fifselddesuazuslamuntudlofisalan ognalsfinny Wannnslumaiansiu (financial
market)  lavinlAneIesontsnisdunaneviinfigaslunisnszateninuide (risk
diversification) Lﬁdﬁﬂ%’aL%ummm%’ﬂmavé’umiu‘ﬁﬂﬂiﬁasﬁu %awmaamﬁmﬁmﬁmsﬁ
\ien1seay (saving) Lwamiﬂﬂu (borrovvmg) waziiien1sUseiute (insurance) yonani
Jeflmansinunidevanetueu  A8bRuindssuunisuimsinnisanudssegialiidy
N7°9M17 (informal risk-sharing system) L% IugﬂLLuumaaﬂwsmamaamaqaigmwmuiau
Hudu Feaslunsnszareanudewenisoulasamzluiuiindsldaunsaddman
Fulduninfians duduluansuunvesusendlng danuiinauls fe viluedesions
nsRursonsuImsiansanudssifegluiagiuddliiesnefiaztaelvinsuFouamnse
Snwnsedunmsuslaalieeild shladeyadimanianiaFeulneviludatlnfuianuduiug
msun seminmsgulaauslaafuseldfifnaziinnuduniu oglsfodymusoauassaly
nsihAmaEnsusUsfufeiidweriielsiniaSouuimsdnnisenudeddedsanysal

audsorauusliduaesdszanlug fe mudssiintuansadaudou (idiosyncratic
risk)  Feazdssansenudeuieaidouniiiu uaraudssiiiatulussduguruniessuy
LATugNalAYsIY (ageresate risk) %qaqumaﬂswwimqﬂﬂ%’aL'%aqusqmﬂjum'%aiuixuu
Lﬂiﬂygﬁaﬁ'uﬂ lunsdives ageresate risk 1 wiagaTIToulugYUNTETEUUATEAAREINY
sglianunsnuimsdanislasnistiewmdedetunaziuld 1desannynafaiousslisu
nansevumdouwazniens Au ogelsinnu nandaminisesuwasnsidusigg axiiunum
ddlunsusmsdanisanudes iszannsadasliniideudnasinsndduiienisuslan
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v I . . Y o 1 1 A a H 1 = [ Y = &
U1U%4794381 (intertemporal  allocation) 1 sagulugisaiifiadviuniedeudsday
aggregate shock MvhlinnesiseulunitudetulasunandaanmamzUaniuazdna
Tifisnelatestu afuseueradnludesuslarainsielanivesulinienduuiuny
Wasnnyneiuseudszavdaynluianaeaiu sillinisvernudismaeainaulumyiiu
a Y] Y @ v \ = - . . a aa o v o
wieniulululaenn 1Wudu dwlunsdlves idiosyncratic risk 0191 nsaiiiantasiseu
UszaugUimiilvinnnanmvseidediauazliaunsalsenove¥nld wdnduainisesy
wsensnduenaldiiiene Wesnsglivesniiseuaranateden1is lunsaliwuil ssuy
Usziudeienszanemudssseniniasimeuaziiunumadgylunisanmudemeniindu
Al a Y] ) ' o A . . ' -
WoeanazlinisdnassmineInssenineiaseu (Cross-sectional Allocation) lU¥asivie
ATITauTlyAuRanandla

tnassgamanivaterinu Ieiauuuusiasmaassgimanfiilofnwanuduiussening
selduarnisuslana fegldedurenginssunisuilnavesniideuluaniunisalsneg way
wuilunsaliiniiSeuaunsaseuniediuiuldlaglifidediin uazlsidiym asymmetric
information nafe niheiAsdesaansaldsudeyafidnduierfiuairBoustregnies
asudhudieldlunsdndule ssuulseiudeiaedelvaieuamsninusedunisuslan
Iilaglaidufuseldfudsuuladluudazdrsiaiszanunsaiaduld nandnfenisde
asymmetric information +Junildluiadudfiivinlindndnginanisdudmsuuims
Famseudssluvaneguuuulianansaifauazasegldnanalnnain adaalvingnsiamidi
ogluilagiuliiifissmelinireuannsavinanudssmessgldnliuiusuiiofnusziv
nsuslnaliineiildetnaanysal

wilsluilymn asymmetric information Ailuguassaronisaiassuudseiumeldiauysal
8un lunsdiiePFouiuunliuizdsunlamginssululuneildauasudenndrsau
svuuUseiusty vielunuasugeansisendt moral hazard 1uAdevatstu léun Phelan
(1998) uag Rogerson (1985) 1Uusu lanuandam moral hazard wlulunuudiasmia
wwsugaansiiiefinwanuduiudsevinemelduaznisuilae delunsdidom moral
hazard iAnainmsfindasousedddanuneisnalunisasussuvienuanlunszuiunis
wanL ol ldnandnia widandululdianumeismdnanenalidiwe ey ving
Sudseiuliannsansaaeuiissyfumnumensuiindazeuldlunsnanld §uuseiuaslyl
ausansvlainadiseuanaunenenlunisndnas nievihuauamsoudlonine
I¢sunandniilid fowniisdvomdinidouandununimandsnslingtiuaiseas
AuAnLalUvesuaulnuwaeiunegsuUseiuwng Inggednlanereuududlyasgle
HAKFN DY

Limited Commitment w3eTas1inlunisasiauasufiRnudennaswesnguasaseu udn
Uy asymmetric information  7iluguassasienisiinszuudseiunauysal lnsane
sruvUseiuiiinainnissiunguasiiseularnszatganudsaniglunguasieu
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ot lunsdiivarsaiaFoununguiuiioussfuanudsswesnsldiduniu Tned
Fonnassufuliluwsiasdrnanaiideuilvadldsunandnnioseldaliautewdounn
af13euiluaioldsunandnuionelin mndennasfnanliannsovisglivioudas
p¥uFouiuuliufiazliufoimutennasndridefseldfudadu nsussiudnuans
fsnamazliannsafnuazasedld fafidnuilunuideves Kimball (1988), Coate and
Ravallion (1993), uag Ligon et, al. (2002) Iﬂﬂ%LLUUfﬁ’waaqwmegmam%ﬁt,ﬂmmm
Jululilunisiintiamn limited commitment fand1a Sntladedrdyiiduguassadionis
\RnnsUszruaaiunuvesseld fe Yymiduimsianisszuuussfuviderdiuussiuld
anunsanTIadeuTeliTuTiawesiazasould ﬁﬂﬁﬂ%’aﬁauﬁLLsagﬂﬁ]ﬁ%iwmminf
fisninenufuaie wieonanaalian asuseuneenuunlaselduisdi dielildsuns
SoassmnutismdnnnsyuuUsyiuiinannau

Tumsuloune uenwilennanudilaindadelatheiionnasiduguassasenisiinszuy
Usgfuftauysaiudr Vinfuiididyniide msdtaindadelamaiiduainamdnues
guassassnanluaniunsaleds iielvianansasenuuuulouisaniiienidgmisedianssga
wirgmnldulsunefiaudrenndsaiBonniuld degiatu ulsviefinifufinisisnunie
Useiuseldluruuniivunlfufiagildtymn moral hazard uwae limited commitment
JuLTTU s nsfiussreuiiniadeniiagshauiissdaliassilvinadsainnsanaay
nenoulumnanrionudnduivgdoadrsuiussuunsuimsdansaandeduyuy
anas Tunenauiu ulsuieasnanazdisanieymi hidden income wsgaiasouldaiusa
oalgindseladesiiuly

wszaziu Wleuedndnazdwalissuuussfunienisueinnudesseninndudouly
yuyumunalnaaaisldielunnguassadidny #o hidden income 1afly moral hazard
vi30 limited commitment  iielyimsuisdadofiuiaTeiiduguassadonisivseiusgld
og19anysal Kinnan  (2014) llduvuirassmaasugmansinuinanudululdioziin
Ueynt1 moral hazard, limited commitment Way hidden income Tun1s@nwiaudunus
sevieliuaznisuilan Wewauiinsinsginuasugiain Jadeladuguassa
HueamsiinsruussiufianunsatislinBousnusesunisuslaeldedraauysal Tng
T¥mnuannsalunsaanisainsuslaaveseiiBeuaniulsiiaiisnndeyasieldlusin
L‘ﬁ’eJLLEJﬂ{]iy,m moral hazard waz limited commitment 88n91n hidden income 1At
Kinnan (2014) lat3sn1saenaiumaasuiudeya Townsend Thai Monthly Micro data
fifseazdeaisrtuneldiuiatauaznisuilaeluseduadideudusynsuan (time
series) flenaifiesne miﬁﬂmﬁwudﬂmLmﬁﬁiyﬁumﬁiymﬁm%’m%’aL'%auiusuuwlmmmﬁf
fensuntaseldiiuiasa (hidden income) lafla moral hazard wag limited commitrent
waaziu ulsvieysefuseld wlouisnisuseiunisdneenu vioulsursiivaglen
SuussiuannsaUssnaneliiviesweinfideuldituardmainonisadsaninuindon
fduafuliAnssuuussiunudssssnineiiFeulugmusuuingld
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Yoasy

nsasauleueinanasulminssuuUse U g AT IS o UANLISAUSUNTIANITANULALLND
Snwiseaunisusinalvasilaegreauysal (smooth  consumption)  aunalnpain
Tdusesdilafivamgddgnduglassaranisiaunssuulsziuaingnn ﬁm%’m%’aﬁau
IU%N%U%U‘UWIVIEJ?\ﬂﬂmiﬂﬂ‘l%WJEJ‘U’ema Townsend Thai Monthly Micro Data uu E)‘Uaiiﬂ
‘V]ﬂ’]ﬂﬁUﬂE] miﬂﬂﬂmmlwLm%wamsaLsaumamuﬂsvﬂu (hidden income) muu
u‘[amamzaqmammwaaa@ﬁzymmﬂan 219 WlguneUseiusiels wleurenisuseiuns
v = A A Yy ) va v oa o A ya X

e viseuleuedus Mslidiuussivanunsayszanauselanuiasweniiseulanu
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unaguuasdatauauue

YALATINITHAINIBIARINSLATUgA LAz dIanvanTITaulnelalinsatvayy
Townsend Thai Data TiAnnsiaungiudeyasduaiaufeunuuiiegien (panel data)
ogeeiiles SuaztoimunnAdouaresdnuiiferiuasugiauasdenvesndaieulne
Tneluszorusnvoslasinisy IdilassnsdesfifauiteyauasUssgndlddoyationn 5
Trsen1s Idud Tnssmsgudeyassiuaiidounuuiesssiiionsifeduasugmansuay
day, TassmsgiudeyatndaiuFouiiensidusuasughonasdiny, lasanisnisine
msfsziunilulvelaglduuuiassmadonendnidanilianysaivomainnisiy,
Tasamsmsiasundasvesnueinavlusuunive waglassnsdnvhgudeyauuuiiedng
grandeyaniiensviheuvesszring uenaini galasinisd gamisiiaraiaeietig
ﬁfﬂ%’&ﬁ”’amaiuuasmsmanﬂssmmﬁﬁmmﬁmmzy AUNTONARNUITITIENTABATT
Uszendldgrudaya Townsend Thai Data TWanndstiu
mAdeuarunariifeduangalasaimsitgliinesdeiuiuasdolauonusis
ulsveiiddsoussmani (gaoasdosluund 3) Seasulddielud
1. undeunnnomumitinu: newmumthuislviesadoudissdunsuilnafigsty
Lﬁaqmmhaaﬂﬁmww%aﬁﬂﬁmﬁﬁuﬂﬂiﬁﬁm (borrowing constraint) Lazdnavinl
¥iSouandunsndnTlildluswanidu (buffer stock)  wsinesyumytiulyl
ansafindnnuiusznounsvidetaglifantsifegudaunsnvetesaliun
wilatin fety nafudunuliuinesumituluomaninaginavilvia$adou
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Abstract

We use a variety of different data sets from Thailand to study not only the extremes
of micro and macro variables but also within-country flow of funds and labor migration.
We develop a general equilibrium model that encompasses regional variation in the
type of financial friction and calibrate it to measured variation in regional aggregates.
The model predicts substantial capital and labor flows from rural to urban areas even
though these differ only in the underlying financial regime. Predictions for micro
variables not used directly provide a model validation. Finally we estimate the impact

of a policy counterfactual, regional isolationism.

*We thank Fernando Aragon, Paco Buera, Hal Cole, Matthias Doepke, Mike Golosov, Cynthia Kinnan,
Tommaso Porzio, Yuliy Sannikov, Martin Schneider, Yongs Shin, Ivan Werning and seminar participants at
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Nguyen and Hong Ru provided outstanding research assistance. For sharing their code, we are grate-
ful to Paco Buera and Yongs Shin. Townsend gratefully acknowledges research support from the Eunice
Kennedy Shriver National Institute of Child Health and Human Development (NICHD) (grant number R01
HDO027638), the research initiative ‘Private Enterprise Development in Low-Income Countries’ [(PEDL),
a programme funded jointly by the Centre for Economic Policy Research (CEPR) and the Department
for International Development (DFID), contract reference MRG002_1255], the John Templeton Foundation
(grant number 12470), and the Consortium on Financial Systems and Poverty at the University of Chicago
(funded by Bill & Melinda Gates Foundation under grant number 51935).” The views expressed are not
necessarily those of CEPR or DFID. This work was completed in part with resources provided by the Uni-
versity of Chicago Research Computing Center. Previous versions of this paper were circulated under the
titles “Finance and Development: Limited Commitment vs. Moral Hazard” and “Financial Obstacles and
Inter-Regional Flow of Funds.”
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1 Introduction

Big data and big theory are increasingly used together to construct economic models that
defy more traditional boundaries. Big data is frequently thought of as the use of large
administrative data sets, though it includes other types of data, and also refers to studies in
which there is both a complexity and variety of data that need to be linked, connected, and
correlated. ' The term “big theory” is used by West (2013) as a counterweight, arguing that

without a unified, conceptual framework, big data loses much of its potency and usefulness.

In this paper we use a variety of different data sets from Thailand to study not only
the extremes of micro and macro variables but also the meso data in between. By meso
data we mean variables that are aggregated up from the underlying individual agent data
to some degree, to village/town, county or region but not all the way to economy-wide
aggregates. Our focus in fact is within-country flow of funds and labor migration. We use
findings in the underlying micro data to infer cross-regional variation in financial frictions,
use this variation in model formulation, calibrate the model around parameter estimates in
the micro data and measured variation in regional aggregates, and then make predictions.
The model predictions run the entire range from macro to the key flow of funds and labor
migration variables, and back to variables at the micro level. The latter is part of model
validation, especially when we make predictions for micro variables not used directly in
the model formulation and calibration. We also show that if we had followed much of the
literature on financial frictions, and just assumed those frictions, rather than what we see
or infer on the ground, then we would not be able to simultaneously match salient features
of both the meso- and micro data. Finally we use the structural model to perform various

counterfactual policy experiments.

Our principle findings are as follows. First, we compute steady state solutions to a
model with heterogeneous producers with two regions that differ in the underlying financial
regime. More precisely, we build on evidence from Thai micro data that moral hazard fits
best in urbanized areas and in the Central region whereas limited commitment is a better
fit in rural areas and in the Northeast.? Second we calibrate the model economy parameters
around measured difference across these regions in income, consumption to income, capital

to income, wealth, and the incidence of enterprise; we then find that parameter estimates for

1See the review by Einav and Levin (2014).

2Throughout the paper we will interchangeably use the terms urban vs rural areas (using official geopolit-
ical identifiers, metropolitan vs village) or regions (which indicates geographical variation, with six regional
groups: Central including greater Bangkok, Northern, Northeast, Western, Eastern, and South).
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preferences, technology and the degree of constraint from limited comment are well within
plausible ranges (i.e. consistent with parameter values in the literature.) Third, at calibrated
values the model predicts substantial flow of capital from rural to urban areas even though
the two areas differ only in the underlying financial regime: 23 percent of capital in urban
areas is imported and rural areas loose 40 percent. Fourth, at the same time, there are huge
flows of labor in the same direction; 75 percent of labor in the urban areas comes from this
migration and rural areas loose 85 percent. Findings three and four can be summarized to
say that the urban areas uses 79 percent of the economy’s capital and 65 percent of its labor
even though urban areas are only 30 percent of the population (a number from the data).
Fifth, at the micro level we see that net savings differences across regions are consistent
with micro facts in the data; over the relevant range, credit is increasing with assets in the
Northeast region and constant or decreasing with assets in the Central region. Sixth, there
is much more persistence of capital in rural areas than in urban areas. These two facts,
five and six above, are consistent with the micro data and indeed were some key findings
used to motivate the variation in financial obstacles across regions in the first place. There
are also predictions for new moments/facts. We predict that the growth of net worth is
more concentrated in the Central region, and this is consistent with the data. Seventh,
predictions for firm size distribution by capital are quite consistent with the data, in that

the moral hazard regime has a skewed right tail as do urban areas relative to rural areas.

As noted, we find that making up financial obstacles cannot fit meso resource flows
and the micro data jointly. In particular, we show that it is key that the type of financial
regime varies across regions, as opposed to urban and rural areas being subject to the same
financial regime but with differing tightness of the financial constraint. To make this point,
we conduct the following experiment. We suppose that, instead of moral hazard, the urban
area is subject to the same form of limited commitment as the rural area but with a higher,
more liberal maximum leverage ratio. We show that to do as well as our benchmark economy
in terms of matching observed factor flows, we have to raise the urban leverage ratio to well
beyond reasonable levels. At the same time, the fit to micro data deteriorates: we lose the

fit of our baseline model to the distributions of firm size by region.

Finally, in a counterfactual experiment we explore the effects of wedges, which may re-
flect both frictions and policies, that restrict cross-regional factor flows. We consider the
extreme case of completely shutting down resources flows and moving to regional autarky
and show that this has interesting implications for regional aggregates, inequality, factor

prices, and TFP. In particular, a move to autarky would be associated with households in
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rural areas experiencing increases on average in consumption, income, wealth; increases in
labor and capital used locally; but decreases in the wage (and in the interest rates); and
drops in TFP. Local inequality also decreases. For urban areas it is the reverse though
notably the movements in each of these variables is much more extreme. Local inequality
increases substantially. At the national level, results are mixed: though aggregate consump-
tion, wealth, and capital decrease; labor supply, income, and TFP each increase. National

inequality increases, though by considerably less than in urban areas.

The micro- and meso data we use here come from both the Townsend Thai Project and
a variety of secondary data sets. The Townsend Thai project began in 1997 and include two
provinces in the Central area near Bangkok which are relatively highly developed, industrial,
and two provinces in the more rural Northeast, largely agricultural but with small business
enterprise. The information gathered includes interviews with households, joint liability
groups, 1 village financial institutions, and key informants. There are annual and monthly
data that constitute an ongoing panel. The detailed monthly data allowed the creating of
complete household-level monthly financial accounts: accrued income, balance sheet and
statement of cash flow. See Samphantharak and Townsend (2009). From these village-level
income and product accounts, NIPA, balance of payments and flow of funds were created
(Paweenawat and Townsend, 2012). Secondary data include a Community Development
Department village level Census (CDD), Population Census, Labor Force Survey, and the
Socio-Economic survey (SES) on income and expenditure. In sum, we use data on many
different variables from a variety of different sources to motivate and discipline our theory,
big data motivating the theory so to speak. We report the Townsend Thai project in more

detail in section 2 below.

We are of course joining others who have taken the route of exploring the implications
of meso data or of thinking about capital and labor flows. As Donaldson (2015) argues
in his review of the literature, much recent work in international trade exploits a funda-
mental symmetry between intra- and international trade, to learn about the fundamental
drivers of exchange of commodities among locations, whether across international borders or
not. A bit closer to our topic, there is a huge literature studying international capital flows
often stemming from differences in financial obstacles across countries. For example, Gour-
inchas and Jeanne (2013) study the negative correlation of TFP and capital flows among
OECD countries and identify a savings puzzle. Buera and Shin (2009) study differences in
the tightness of collateral financing constraints in the U.S. vs. emerging market countries:

heterogenous producers and an underdeveloped within-country capital market are used to
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explain the joint dynamics of TFP and cross-country capital flows.

Our paper here is different from this work on trade and capital flows. In some ways we
are more limited. We focus on steady states rather than transition dynamics, which are hard
to compute for us given our realistic heterogeneity and variation in financial obstacles.® But
part of this comes from our strength: we focus on varying types of diverse obstacles, not just
quantified cross-sectional difference in one supposed common obstacle but rather inferred
differences in obstacles from the micro data. We also examine within-country flow of funds
which arguably is a key measurement in mapping financial system of a given country. Finally
we couple this with a traditional development issue, labor migration and the composition
of the work force. Both capital and labor flows together are an integral part of the unified

conceptual framework of our model.

Of course, in practice there are many other factors that distinguish cities from villages
and industrialized from agricultural areas (for example, cities have better infrastructure,
higher population density, and regions vary in resource base etc). While we consider these
factors to be of great importance for explaining inter-regional flow of funds, we purposely
exclude them from our theory and focus on differences in financial regimes only. This is
because of the question we are interested in: how large are the capital and labor flows that
arise from regional differences in financial regimes alone? In our model, without regional
differences in the financial regimes, urban and rural areas would be identical with no factor
flows occurring between the two regions. One of our main results is that we can generate
a number of observed rural-urban patterns by letting only the financial regime differ across

these areas.

We begin in Section 2.1 with a somewhat detailed report on a series of separate papers
that use structural models in combination with diverse micro data from the Townsend Thai
project. Strikingly, there are common conclusions, despite the use of different data in each
study, different variables, and the use of different models: limited commitment or a buffer

stock model with credit limits is the prevalent financial friction in the Northeast region or in

3 An equilibrium in a heterogeneous agent models with financial frictions like ours is a fixed point in prices
such that factor markets clear. While solving for a stationary equilibrium is relatively straightforward, solving
for transition dynamics is challenging. This is because an equilibrium is a fixed point of an entire sequence
of prices (Buera and Shin, 2013). There are three main reasons why computing such transition dynamics are
hard in our setup. First, in contrast to the existing literature, our framework features two financial regimes
thereby doubling the computational burden of computing optimal policy functions for a given sequence of
prices. Second, the moral hazard regime is particularly computationally intensive. This is because as part
of the optimal contract we need to allow for lotteries to “convexify” the constraint (Phelan and Townsend,
1991). Third, the relevant state variable in the moral hazard regime — the joint distribution of wealth and
productivity — is extremely slow moving so the transitions are very slow and the price sequences that needs
to be iterated on are too long.
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the rural areas, whereas moral hazard or other information problems are more pronounced
in the Central region or in the urban areas. The models and data used range from a model
of occupational choice and financing constraints in combination with the 1997 baseline and
retrospective data, to a theory of repayment rates among joint liability groups of a govern-
ment development bank disciplined by both the household data and a joint liability group
specialty survey, and a model of household/firm dynamics with variation in consumption,

income, capital and investment in the rural and urban surveys over multiple years.

These papers using the Thai data are of course not the only papers trying to assess the
importance of various possible obstacles or to distinguish between them. Most of the existing
literature works with collateral constraints that are either explicitly or implicitly motivated
as arising from a limited commitment problem.* In contrast, there are fewer studies that
model financial frictions as arising from moral hazard.® But few authors use micro data
to discipline their macro models. Even fewer (perhaps none?) use micro data to choose

between the myriad of alternative forms of introducing a financial friction into their model.

The microeconomic literature is somewhat more advanced in terms of taking seriously
different micro financial underpinnings and trying to distinguish between them in the data.
For example, Albuquerque and Hopenhayn (2004) and Clementi and Hopenhayn (2006) argue
that moral hazard and limited commitment have different implications for firm dynamics (see
also Schmid (2012)). Krueger and Perri (2011) compare and contrast the permanent income
hypothesis versus a model of self-insurance with borrowing constraints and conclude the
former explains the dynamics of their data better, and Broer (2013) compares a model with
self-insurance to one with limited enforcement. Abraham and Pavoni (2005), Doepke and
Townsend (2006) and Attanasio and Pavoni (2011) discuss how consumption allocations

differ under moral hazard with and without hidden savings versus full information.

At the meso level we report what we know in Thailand in Section 2.2, namely factor

flows within Thailand. More generally, there is an existing (though limited) literature on

4See e.g. Evans and Jovanovic (1989); Holtz-Eakin, Joulfaian and Rosen (1994); Banerjee and Duflo
(2005); Jeong and Townsend (2007); Buera and Shin (2013); Buera, Kaboski and Shin (2011); Moll (2014);
Caselli and Gennaioli (2013); Midrigan and Xu (2014).

®Notable exceptions are the early contributions by Aghion and Bolton (1997) and Piketty (1997), and
Ghatak, Morelli and Sjostrom (2001). Also see Shourideh (2012). Related, some papers study environments
with asymmetric information and costly state verification (as in Townsend, 1979), but there are again few of
these (Castro, Clementi and Macdonald, 2009; Greenwood, Sanchez and Wang, 2010a,b; Cole, Greenwood
and Sanchez, 2012). Finally, Martin and Taddei (2012) study the implications of adverse selection on
macroeconomic aggregates, and contrast them with those of limited commitment. Of course, moral hazard
plays a lead role in the macro financial literature on regulation. See Kareken and Wallace (1978) onward to
the present day.

6One exception is Midrigan and Xu (2014).
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flow of funds within countries. Indeed the use of flow of funds accounts were central in
macroeconomics a few decades ago, as in the seminal work of Brainard and Tobin (1968)
and the contributions in Berg (1977). Unfortunately this had fallen out of fashion, until
recently.” Using data from Mexico, an ongoing study by Serrano, Salazar-Altamirano and
Baez (2015) finds that municipalities (counties) with cities of more than 300,000 inhabitants
tend to borrow from municipalities with smaller or no cities. This is consistent with the
capital flows that arise in our model.® Within-country labor migration, in contrast, is a
widely studied issue. We report, again in section 2.2, what we know from Thailand. More
generally, labor migration has been a key part of the development literature since the seminal
contributions of, e.g., Lewis (1954), Ranis and Fei (1961) and Harris and Todaro (1970).°

The paper is organized as follows. Section 2 summarizes what we know from Thai data
about financial obstacles and meso-level factor flows. Section 3 develops our theory, and
section 4 discusses the calibration. Section 5 examines the flow of funds in an economy
where individuals in urban areas are subject to moral hazard and those in rural areas are
subject to limited commitment. Section 6 compares the model’s predictions to micro data
from Thailand, and Section 7 explains why different financial regimes across regions are
necessary. Section 8 discusses what would happen if the rural and urban areas stopped

trading with each other and moved to autarky, and Section 9 concludes.

2 Micro/Meso Data Motivate Key Model Ingredients

2.1 Micro Data and Financial Obstacles

Here we describe a series of papers using data from the Townsend Thai project that docu-
ment that even within a given economy, individuals face different types of financial frictions
depending on location. In particular, several studies using a variety of data, variables, and
approaches reach the same conclusion, namely that moral hazard problems are more pro-

nounced in the Central region and in urban areas whereas limited commitment is the relevant

"See e.g. Chari (2012) and Carpenter et al. (2015).

8There is relatively more work, following Feldstein and Horioka (1980), that tests whether there is a
correlation between regional saving and investment (with perfect capital markets this correlation should be
zero). For China Chan et al. (2011) find provincial-level savings investment correlations that are diminishing
over time, presumably due to increasing interprovincial flows. Studies from developed economies typically
find low correlation, presumably because capital markets are sufficiently advanced (see e.g. Sinn, 1992; Dekle,
1996).

9 Also see the more recent theoretical contribution by Lucas (2004). Kennan and Walker (2011) and Bryan
and Morten (2015) study internal migration, the former in the United States and the latter in Indonesia.
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constraint in the Northeast region and in rural areas.

All papers we describe below use data from the Townsend Thai project which first started
collecting data in 1997. The initial sample in 1997 was a stratified clustered selection of
villages, four randomly selected villages in each tambon (a small sub-county), 16 tambons
chosen at random with a province, and four provinces deliberately selected based on a
pre-existing socio-economic income and expenditure survey, the Thai SES survey, to take
advantage of existing government data. Two provinces were selected in the relatively poor
agrarian Northeast and two in the developed Central region near Bangkok, to make sure we
had cross-sectional variety of stages of development. Within each village, households were
selected at random from rosters held by the Headman. In addition to the household survey,
with 2,880 households, there are instruments for the headman in each of the 192 villages, 161
village-level institutions, 262 Bank for Agriculture and Agricultural Cooperatives (BAAC)
joint liability groups, and 1,920 soil samples. The first collection of data was in April/May
of 1997. With the unanticipated Thai financial crisis, and the goal of assessing the impact of
this seemingly aggregate shock, we began in 1998 the first of many subsequent rural annual
resurveys in 4 tambons (16 villages) in each of the original four provinces, chosen at random.
The scale then expanded to more provinces, so as to be more nationally representative:
Two provinces in the South in 2003 and two in the North in 2004. An urban baseline and
subsequent annual resurveys were added beginning in 2006, in order to be able to compare
urban neighborhoods to villages in the same province. Finally, an intense monthly rural
survey began in August of 1998 in a subsample of the original 1997 baseline, 16 villages and
960 households, half in the Central region and half in the Northeast, to get the details on
labor supply, use of cash, crop production, and many other features that are only possible

to get accurately with frequent recall, high frequency data.

Several papers make use of these data to infer financial obstacles on the ground. A
brief summary is as follows. Paulson, Townsend and Karaivanov (2006) estimate the finan-
cial /information regime in place in an occupation choice model and find that moral hazard
fits best in the more urbanized Central region while limited commitment regime fits best
in the more rural Northeast. Karaivanov and Townsend (2014) estimate the regime for
households running businesses and find that a moral hazard constrained financial regime fits
best in urban areas and a more limited savings regime in rural areas. Finally, Ahlin and
Townsend (2007) with alternative data find that information seems to be a problem in the

Central area, limited commitment in the Northeast.

We now describe each of these papers in more detail. Paulson, Townsend and Karaivanov
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(2006) and Paulson and Townsend (2004) focus on occupation choice and financing. The
limited commitment model of Evans and Jovanovic (1989) and the moral hazard model
of Aghion and Bolton (1997) and Piketty (1997) are taken to data and compared. The
structural model delivers a mapping from prior wealth to eventual business entry, where
businesses include shops, restaurants, commercial shrimp, and dairy cattle. In more reduced
form analyses it is found that assets and borrowing are positively related in the Northeast and
negatively correlated in the Central region. The mapping and these reduced form findings
are consistent with limited commitment (if not a mixed regime) in the Northeast and moral
hazard in the central region. If the limited commitment constraint is binding, then as assets
increase, borrowing increases. If the moral hazard constraint is binding, then due to a debt
overhang problem, the higher are assets the more can be self-financed rather than borrowed,

alleviating constraints.

Likewise, Ahlin and Townsend (2007) study loan performance and repayment using the
1997 baseline data on 226 joint liability groups of the Bank for Agriculture and Agricultural
Cooperatives (BAAC) in addition to the household survey. Four separate types of models
are taken to the data on repayment difficulties and various correlates: a Besley and Coate
(1995) model of repayment without commitment but with punishment which determines a
“default region”; the Banerjee, Besley and Guinnane (1994) model of monitoring of some
borrowers in a copperative group by savers, which delivers a “monitoring equation”; a Stiglitz
(1990) model on joint project choice, which determines a project switch line; and a Ghatak
(1999) model of matching which determines a “selection equation.” The Ahlin and Townsend
(2007) paper again finds that information seems to be a problem in the Central area, limited

commitment in the Northeast.'?

Finally, Karaivanov and Townsend (2014) study dynamics of consumption, income, cap-

ital, and investment in the panel data of both the rural and urban data.!!

They compare
a wide variety of financial information regimes: autarky, savings only or limited borrowing,

full borrowing/lending, moral hazard with observed or unobserved capital, and full insur-

10Variables in the Northeast capturing village penalties are positively correlated with repayments. Vari-
ables in the Central region capturing the extent to which groups using screening in ex ante selection, the
extent of covariance in returns in the project selection model, and the ease of interim monitoring of borrowers
are each positively related with repayment.

HKaraivanov and Townsend (2014) use data from both the rural Monthly Survey and the annual Urban
Survey. The rural data consists of a balanced panel of 531 rural households who run small businesses
observed for seven consecutive years, 1999 to 2005. From the Urban Survey which began later, in November
2005, they use a balanced panel of 475 households observed each year in the period 2005 to 2009 from the
same four provinces as in the rural data plus two more, Phrae province in the North of Thailand and Satun
province in the South.
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ance. Roughly speaking maximum likelihood functions estimation chooses parameters of
preferences and technology to match model-generated histograms with those generated in
the actual data. A savings-only model fits best in the rural data and a moral hazard regime
fits best in the urban data.

2.2 Meso data and Factor Flows

Direct and indirect evidence suggest large flows of capital and labor.

Capital. We also have some measurement within Thailand of the flow of funds across re-
gions, the meso level variables we referred to earlier. Paweenawat and Townsend (2012) show
how to use the integrated household financial statements of Samphantharak and Townsend
(2009) to construct the production, income allocation, and savings-investment accounts at
the village level. The balance of payment accounts also follow. Srisaket, the most rural
areas of the sample has been running a balance of payments surplus. In contrast Buriram is
running consistent deficits, but on the other hand, this has become a newly urbanized area.
Though Chachoengsao in the Central region runs a surplus on average, the decline in income
due to a shrimp disease was accompanied with an externally financed capital inflow and in-
vestment, as households switched to new occupations without dropping consumption. More
generally, savings out of income across the villages is quite high relative to cross-country
data.’? We also know from SES data that 24-34 percent of the population receive remit-
tances and among these households remittances constitute 25-27 percent of their income
(Townsend, 2011, p.71, based on Yang, 2004).

Labor. The Thai Community Development Department (CDD) data for 1986 show that

the fraction of households with migrant laborers increases from 22 to 34 percent, 1986-1998.13

12As already discussed in the introduction Feldstein and Horioka (1980) and a large literature building
on their approach test in cross country data whether investment and savings commove. To test whether a
similar pattern exists in our Thai village economies, Paweenawat and Townsend (2012) regress investment
on saving (including village fixed effects). Changing from the saving level narrowly defined, where savings
and investment are uncorrelated to “saving-plus-incoming-gifts,” the regression coefficient on broader savings
increases to 0.277, with a difference that is significant at the 5 percent level. These results suggest that the
capital markets across village economies are highly integrated.

13 As a fraction of individuals rather than households the numbers are naturally lower, from 8-12 percent.
The National Statistics Office (NSO) Labor Force Survey, LFS, shows 5% of individual men age 16-60 have
moved in the previous year alone; the total number of people living away from home or those who have moved
at least once in their life is arguably substantially higher but unfortunately cannot be directly observed in
LFW. The LFS also ignores large seasonal variation but this is arguably quite substantial. The monthly
data of rural Thailand we use in this paper shows that about half of adults (900 out of 1850) in the sample
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Migration can be from rural to urban areas within a province, for example, as it was early
on, and the number and fraction of migrants leaving their region have increased over time.
By 1985-1990 the largest flows are from Northeast to Central region and to Bangkok. By
one estimate in 1990, the regional population as a percent of total population varies from
11% to 35% or put the other way around, migrants to total population vary from 65% to
89% (Figure 3.6 in Townsend, 2011, based on Kermel-Torres, 2004).

3 Model

We consider an economy populated by a continuum of households of measure one, indexed
by i € [0,1] and a continuum of intermediaries, indexed by j. As we explain in more detail
below, a fraction ¥ of households live in urban areas and are subject to moral hazard and
the remaining fraction 1 — 9 live in rural areas and are subject to limited commitment.'*
Time is discrete. In each period ¢, a household experiences two shocks: an ability shock, z;
and an additional “residual productivity” shock, &;; (more on this below). Households have

preferences over consumption, ¢;; and effort, e;
(o]
t
vio = Ko g B U(Cita 6it>-
t=0

Households can access the capital market of the economy only via one of the intermediaries.
Each intermediary contracts with a continuum of households and therefore also provides
some insurance to households. Intermediaries compete ex-ante for the right to contract
with households. Once a household i decides to contract with an intermediary j, he sticks
with that intermediary forever. At the same time, we assume that intermediaries can poach
customers from each other based on their observable characteristics (talent and wealth).
This means that for each such group of customers, net resource flows into the intermediary

must be zero.

Households have some initial wealth a;o and an income stream {y;;}7°, (determined be-

low). When households contract with an intermediary, they give their entire initial wealth

experienced at least one migration during 1998 and 2003. We can observe the period they left the villages
and the period they returned home. Actually, the average duration of temporal migration for those who
complete temporal migration during the survey is 5.6 months, which is short (Yamada, 2005).

1To be clear, note that we focus on the equilibrium interaction of financial frictions rather than the
interaction of financial frictions at the individual level, i.e. the effect of subjecting a given individual to
the two frictions at the same time (see e.g. Paulson, Townsend and Karaivanov, 2006). In principle, our
apparatus is flexible enough to also conduct the latter exercise.
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and income stream to the intermediary. The intermediary pools the income of all the house-
holds it contracts with, invests it at a risk-free interest rate r,, and transfers some con-
sumption to the households. An intermediary together with the continuum of households
it contracts with therefore forms a mutual fund or a “risk-sharing group”: some of each
household’s risk is shared with the other households in the group according to an optimal
contract specified below. Denote by a;; and y;; the pooled wealth and income in risk-sharing

group j (that is, run by intermediary j). Then the risk-sharing group’s budget constraint is
Ajey1 = Yo — Cje + (L +7¢)ay. (1)

The optimal contract between intermediary and households maximizes the households’ utility
subject to this budget constraint (and incentive constraints specified below). Because net
resource flows into the intermediary must be zero for each group of individuals with the
same observed characteristics (here wealth a; and talent z;), this problem is equivalent
to maximizing expected utility for each of these groups. Risk-sharing groups make their
decisions taking as given current and future time profiles of wages w, and interest rates r;
respectively and compete with each other in competitive labor and capital markets. Mostly,
however, one treats these factor prices as a constant (over time), namely wage and interest
rate w and r respectively. We here assume that the economy is in a stationary equilibrium
so that factor prices are constant over time. Again, this is mainly for simplicity. Our setup
can easily be extended to the case where aggregates vary deterministically over time at the

expense of some extra notation.

3.1 Household’s Problem

Households can either be entrepreneurs or workers. We denote by x;; = 1 the choice of being
an entrepreneur and by x; = 0 that of being a worker. First, consider entrepreneurs. An
entrepreneur hires labor /; at a wage w; and rents capital k; at a rental rate r; + ¢ and
produces some output.'® His observed productivity has two components: a component, z;,
that is known by the entrepreneur in advance at the time he decides how much capital and

labor to hire, and a residual component, ;, that is realized afterwards. We will call the first

15We assume that capital is owned and accumulated by a capital producing sector. This sector rents
out capital to entrepreneurs in a capital rental market, and also holds the net debt of households (or more
precisely, of the risk-sharing groups the households belong to) between periods. See Appendix B for details.
That the rental rate equals r; + § follows from a standard arbitrage argument. This way of stating the
problem avoids carrying capital, k;;, as a state variable in the dynamic program of a risk-sharing group.
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component entrepreneurial ability and the second residual productivity. The evolution of en-
trepreneurial talent is exogenous and given by some stationary transition process p(zy11|2it)-
Residual productivity instead depends on an entrepreneur’s effort, e;, which is potentially
unobserved, depending on the financial regime. More precisely, his effort determines the
distribution p(e;le;) from which residual productivity is drawn, with higher effort making
good realizations more likely. We assume that intermediaries can insure residual productiv-
ity €;;. In contrast, even if entrepreneurial ability, z;, is observed, it is not contractible and

hence cannot be insured. An entrepreneur’s output is given by

Zz‘téfitf(kit, git)a

where f(k,{) is a span-of-control production function.

Next, consider workers. A worker sells efficiency units of labor ¢;; in the labor market
at wage w,. Efficiency units are observed but are stochastic and depend on the worker’s
true underlying effort, with distribution p(ey|e;).'® The worker’s true underlying effort is
potentially unobserved, depending on the financial regime. A worker’s ability is fixed over

time and identical across workers, normalized to unity.

Putting everything together, the income stream of a household is
Yie = Tar[zucanf (Kie, Cie) — wiliy — (1¢ + 0) ki) + (1 — 24 )wyey. (2)

The joint budget constraint of the risk-sharing group consisting of households and inter-
mediary is given by (1) where y;; is the sum over y;; of all households that contract with

intermediary j.

The timing is illustrated in Figure 1 and is as follows: the household comes into the period

Value function v(a, z) rocordcd
azt Zit \ 33zt (€it, kit, lit) Eit (cit(git), @iry1(git))

I

|

{

I

Figure 1: Timing t+1

with previously determined savings a;; and a draw of entrepreneurial talent z;;. Then within

16The assumption that the distribution of workers’ efficiency units p(-|e;;) is the same as that of en-
trepreneurs’ residual productivity is made solely for simplicity, and we could easily allow workers and en-
trepreneurs to draw from different distributions at the expense of some extra notation.
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period t, the contract between household and intermediary assigns occupational choice x;,
effort, e;;, and — if the chosen occupation is entrepreneurship — capital and labor hired, k;
and /;, respectively. All these choices are conditional on talent z; and assets carried over
from the last period, a;. Next, residual productivity, €;, is realized which depends on effort
through the conditional distribution p(e;|e;). Finally, the contract assigns the household’s
consumption and savings, that is functions c¢;(e;) and au41(€). The household’s effort
choice e;; may be unobserved depending on the regime we study. All other actions of the

household are observed. For instance, there are no hidden savings.

We now write the problem of a risk-sharing group, consisting of a household and an
intermediary, in recursive form. The two state variables are wealth, a, and entrepreneurial
ability, z. Recall that z evolves according to some exogenous Markov process u(z’|z). It will

be convenient below to define the household’s expected continuation value by

E.v(d,z") = Z v(d, 2" u(2'2),

Zl

where the expectation is over z/. A contract between a household of type (a,z) and an

intermediary solves

e,k 0,c(€),a’ (¢)

v(a,z) = max Zp(s\e) {ulc(e), €] + BE.vld (), 2]} s.t. (3)

Y plele) {ele) +d'(e)} =Y plele) {zlzef(k, ) = wl — (r+ k] + (1 = 2)we} + (1+7)a  (4)

and also subject to regime-specific constraints specified below.

The contract maximizes a household’s expected utility subject to a break-even constraint
for the intermediary. This is because competition by intermediaries for households ensures
that any intermediary has zero net capital inflows in expectation. Note that the budget
constraint of a risk syndicate (4) averages over realizations of ¢; it does not have to hold
separately for every realization of €. This is because the contract between the household and
the intermediary has an insurance aspect and there are a continuum of households, hence
no group aggregate risk. This insurance also implies that consumption at the individual
level can be different from income less than savings. Such an insurance arrangement can
be “decentralized” in various ways. The intermediary could simply make state-contingent
transfers to the household. Alternatively, intermediaries can be interpreted as banks that

offer savings accounts with state-contingent interest payments to households.

In contrast to residual productivity ¢, talent z is assumed to not be insurable. Prior to
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the realization of €, the contract specifies consumption and savings that are contingent on €,
c(e) and a'(¢). In contrast, consumption and savings cannot be contingent on next period’s

talent realization z/.17

The contract between intermediaries and households is subject to one of two frictions:
private information in the form of moral hazard or limited commitment. KEach friction
corresponds to a regime-specific constraint that is added to the dynamic program (3) and
(4). For sake of simplicity and to isolate the economic mechanisms at work, the only thing
that varies across the two regimes is the financial friction. It would be easy to incorporate
some differences, say in the stochastic processes for ability z and residual productivity ¢ at

the expense of some extra notation. We specify the two financial regimes in turn.

3.2 Urban Areas: Moral Hazard

In this regime, effort e is unobserved. Since the distribution of residual productivity, p(ele)
depends on effort, this gives rise to a standard moral hazard problem: full insurance against
residual productivity shocks would induce the household to shirk, to exert suboptimal effort.

The contract takes this into account in terms of an incentive-compatibility constraint:
Zp €] + PE.vla'(e), 2]} 2 Zp ), €] + BE=v[d(e), ']} Ve, é. (5)

This constraint ensures that the value to the household of choosing the effort level assigned
by the contract, e, is at least as large as that of any other effort, é. The optimal dynamic
contract in the presence of moral hazard solves (3) subject (4) and the additional constraint
(5). As already mentioned, to fix ideas, we would like to think of this regime as representing

the prevalent form of financial contracts in urban and industrialized areas.

Relative to existing theories of firm dynamics with moral hazard, our formulation in (5)
is special in that only entrepreneurial effort is unobserved. In contrast capital stocks can
be observed and a change in an entrepreneur’s capital stock does not change his incentive
to shirk. More precisely, the distribution of relative output obtained from two different
effort levels does not depend on the level of capital. This is a result of two assumptions:

that output depends on residual productivity £ in a multiplicative fashion, and that the

1"The above dynamic program could be modified to allow for talent to be insured as follows: allow agents
to trade in assets whose payoff is contingent on the realization of next period’s talent z’. On the left-hand
side of the budget constraint (4), instead of a’(g), we would write a’(g, 2’) and sum these over future states
2" using the probabilities p(2’|z) so that 2’ does not appear as a state variable next period, as its realization
is completely insured and that insurance is embedded in the resource constraint.
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distribution of residual productivity p(e|e) does not depend on capital (i.e. it is not given
by p(ele, k)). We focus on this instructive special case because — as we will show below — it
illustrates in a transparent fashion that moral hazard does not necessarily result in capital
misallocation but that it can nevertheless have negative effects on aggregate productivity,
GDP and welfare.

The literature on optimal dynamic contracts under private information typically makes
use of an alternative formulation which uses promised utility as a state variable (Spear and
Srivastava, 1987) and features a “promise-keeping” constraint, neither of which are present
here. The connection between this formulation and ours is as follows. Consider first a special
case with no ability (z) shocks, and only residual productivity (¢) shocks. In this case, the
two formulations are equivalent, a result that we establish in Appendix C. In this sense, the
insurance arrangement regarding e-shocks is optimal (again taking all paths of interest rates
and wages as fixed) . The equivalence between the two formulations no longer holds in the
case with both z-shocks and e-shocks. This is because we rule out insurance against z-shocks
by assumption, whereas an optimal dynamic contract would allow for such insurance.'® We
would like to reiterate, however, that we do not limit insurance arrangements regarding e-
shocks, as shown by the equivalence with an optimal dynamic contract in the absence of

z-shocks.

When solving the problem (3) to (5) numerically, we allow for lotteries in the optimal
contract to “convexify” the constraint set as in Phelan and Townsend (1991). See Appendix
D.1 for the statement of the problem (3) to (5) with lotteries.

3.3 Rural Areas: Limited Commitment

In this regime, effort e is observed. Therefore, there is no moral hazard problem and the
contract consequently provides perfect insurance against residual productivity shocks, e.

Instead we assume that the friction takes the form of a simple collateral constraint:

k<Xa, X>1. (6)

18To see the lack of insurance against z-shocks, consider the case where residual productivity shocks
are shut down, ¢ = 1 with probability one. Then our formulation is an income fluctuations problem,
like Schechtman and Escudero (1977), Aiyagari (1994) or other Bewley models. One reason we rule out
insurance against z-shocks is that this assumption allows for a determinate stationary wealth distribution in
the absence of moral hazard or limited commitment. In that case, if z-shocks were insurable, the economy
would aggregate to a neoclassical growth model and in steady state only aggregate wealth (but not its
distribution) would be determined. That being said, in principle, we could handle insurance against z
shocks as described in footnote 17.
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This form of constraint has been frequently used in the literature on financial frictions (see,
for example, Evans and Jovanovic, 1989; Holtz-Eakin, Joulfaian and Rosen, 1994; Banerjee
and Duflo, 2005; Paulson, Townsend and Karaivanov, 2006; Buera and Shin, 2013; Moll,
2014; Midrigan and Xu, 2014). It can be motivated as a limited commitment constraint.'?
The exact form of the constraint is chosen for simplicity. Some readers may find it more
natural if the constraint were to depend on talent & < A(z)a as well. This would be relatively
easy to incorporate, but others have shown that this affects results mainly quantitatively
but not qualitatively (Buera, Kaboski and Shin, 2011; Moll, 2014). The assumption that
talent z is stochastic but cannot be insured makes sure that collateral constraints bind for
some individuals at all points in time. If instead talent were fixed over time for example,

individuals would save themselves out of collateral constraints over time (Banerjee and Moll,
2010).

The optimal contract in the presence of limited commitment solves (3) subject to (4) and
the additional constraint (6).

3.4 Factor Demands and Supplies

Risk-sharing groups interact in competitive labor and capital markets, taking as given the
sequences of wages and interest rates. Denote by k;(a, z;w,r) and ¢;(a, z;w,r) the common
(across risk-sharing groups) optimal capital and labor demands of households with current
state (a,z) in regime j € {MH,LC}. A worker supplies ¢ efficiency units of labor to the

labor market, so labor supply of a cohort (a, z) is
nj(a, z;w,r) = [1 = (0, 2)] Y plelej(a, 2))e. (7)

Note that we multiply by the indicator for being a worker, 1 — x, so as to only pick up the
efficiency units of labor by the fraction of the cohort who decide to be workers. Finally,

individual capital supply is simply a household’s wealth, a.

19Consider an entrepreneur with wealth a who rents k units of capital. The entrepreneur can steal a
fraction 1/X of rented capital. As a punishment, he would lose his wealth. In equilibrium, the financial
intermediary will rent capital up to the point where individuals would just be on the margin of having an
incentive to steal the rented capital, implying a collateral constraint k/A < a or k < Aa. Alternatively, we
could have worked with a more full-blown dynamic limited commitment problem as is common in the optimal
contracting literature (for example Albuquerque and Hopenhayn, 2004). We choose to work with collateral
constraints, mainly because it facilitates comparison with the existing literature, and it also simplifies some
of the computations.
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3.5 Equilibrium

We use the saving policy functions a/(¢) and the transition probabilities p(2’|z) to construct
transition probabilities Pr(d’, 2’|a, z; j) in the two regimes j € {M H, LC'}. In the computa-
tions we discretize the state space for wealth, a, and talent, z, so this is a simple Markov
transition matrix. Given these transition probabilities and initial distributions g;o(a, 2), we

then obtain the sequence {g;:(a, z)};2, from

gj,t+l<a/7 Z/) - PI‘((Z/, Z/|CL, Z;j)gj:t<a7 Z) (8>

Note that we cannot guarantee that the process for wealth and ability (8) has a unique and
stable stationary distribution. While the process is stationary in the z-dimension (recall that
the process for z, u(z|2), is exogenous and a simple stationary Markov chain), the process
may be non-stationary or degenerate in the a-dimension. That is, there is the possibility
that the wealth distribution either fans out forever or collapses to a point mass. Similarly,
there may be multiple stationary equilibria. In the examples we have computed, these issues
do however not seem to be a problem and (8) always converges, and from different initial

distributions.

Once we have found a stationary distribution of states from (8), we check that markets
clear and otherwise iterate. Denote the stationary distributions of ability and wealth in

regime j by G,(a, z). Then the labor and capital market clearing conditions are

ﬁ/EMH(a,z;w,r)dGMH(a, 2)+ (1 —19)/ﬁLc(a,z;w,r)dGLc(a,z)
(9)
= ﬁ/nMH(a,z;w,'r)dGMH(a, z)+ (1 — 19)/nLc(a,z;w,r)dGLc(a,z),
ﬁkoH(a,z;w,r)dGMH(a,z)+(1 —19)/kLc(a,z;w,r)dGLC(a, z)

(10)
= ﬁ/adGMH(a, 2)+ (1 — ﬁ)/adGLc(a,z)

The equilibrium factor prices w and r are found using the algorithm outlined in Appendix
A.1 of Buera and Shin (2013).

4 Calibration

The present section discusses the functional forms and our calibration.
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Functional forms We assume that utility is separable and isoelastic

Cl—o‘ el+1/<p

ue,) = U@ ~V(e), UE)= 1=, V) =xy7y75

(11)

and that effort, e, can take values in some bounded interval [e,€]. The parameter o is the
inverse of the intertemporal elasticity of substitution and also the coefficient of relative risk
aversion. The parameter ¢ is the Frisch elasticity of labor supply.?® The production function
is Cobb-Douglas

ezf(k,l) = ezk®0. (12)

We assume that o + v < 1 so that entrepreneurs have a limited span of control and pos-
itive profits. We assume the following transition process p(z’|z) for entrepreneurial ability
following Buera, Kaboski and Shin (2011) and Buera and Shin (2013): with probability p a
household keeps its current ability z; with probability 1 — p it draws a new entrepreneurial

ability from a discretized version of a truncated Pareto distribution whose CDF is?!

1— -

W= 1D

1—(z/z)=¢

where z and z are the lower and upper bounds on ability. We further assume that residual

productivity takes two possible values ¢ € {el, e} and that the probability of the good
draw depends on effort as follows:

1 e—e

petle) = (1-0)3 +o—,

The parameter 6 € (0,1) controls the sensitivity of the residual productivity distribution
with respect to effort (and recall that e and e are the lower and upper bounds on effort).
Note that under full insurance against ¢, what matters for the incentive of a household as

agent to exert effort is only 6 relative to the disutility parameter y. That is, since x scales

200ur numerical results were computed using the separable utility function in (11). It is well-known that
in moral hazard problems, the functional form of the utility function can be important, in particular whether
it is separable. To explore this, we have also computed results for the case where the utility function takes
the non-separable form proposed by Greenwood, Hercowitz and Huffman (1988), i.e. there is no wealth
effect. This matters for some results but not for others. For example, the occupational choice patterns in
the MH regime are now different because there is no longer a wealth effect making rich individuals less likely
to exert effort and hence less likely to be entrepreneurs. It should also be relatively easy to compute results
for alternative (say CES) production functions, and talent and residual productivity distributions, but we
do not have any strong reasons to believe that these would yield different results.

21The probability distribution of 2z’ conditional on z is therefore u(2’|2) = pd(2’ — z) + (1 — p)1(2’) where
d(- — z) is the Dirac delta function centered at z and ¥ (z) = ¥/(z) is the PDF corresponding to ¥.
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the marginal cost of effort, and 6 scales the marginal benefit, what matters is the ratio x /6.

Calibrated Parameter Values Table 1 summarizes the parameter values we use in our

numerical experiments. We split the parameter values into two groups, corresponding to

panels A and B in the table. Those in the first group (panel A) are taken from other studies.

Those in the second group (panel B) are internally calibrated with a mean squared error

metric against regional aggregates, as we describe below. This division has in part to do with

the confidence we can place in earlier estimates in the literature and our desire to calibrate

ourselves key parameters that have to do with the damage caused by the various obstacles to

trade. We also wanted to limit the number of free parameters to no more than the moments

in the data we try to fi

t.22

Table 1: Parameter Values in Benchmark Economy

A. Parameters based on estimates from Thailand (and other studies)

Parameter Value Description Source
B 1.0971  discount factor set to deliver Thai r
0 1 Frisch elasticity of effort supply KT, PTK, BCTY
« 0.3 exponent on capital in production function PT1, PT2, BBT
y 0.4  exponent on labor in production function PT1, PT2
) 0.08  depreciation rate ST
) 0.3  fraction of population in urban areas Thai Population Census
B. Parameters Calibrated to Meso Data
Parameter Value Description
o 2.30  inverse of intertemporal elasticity of substitution
X 0.89  disutility of labor
0 0.44  sensitivity of residual productivity to effort
el 0.19  value of low residual productivity draw
p 0.82  persistence of entrepreneurial talent
¢ 1.17  tail param. of talent distribution
z 4.71  upper bound on entrepreneurial talent
A 1.80  tightness of collateral constraints

Notes: The table uses the following abbreviations for sources. PTK: Paulson, Townsend and Karaivanov (2006),
KT: Karaivanov and Townsend (2014), PT1: Paweenawat and Townsend (2012), PT2: Pawasutipaisit and
Townsend (2011), ST: Samphantharak and Townsend (2010), BBT: Banerjee, Breza and Townsend (2016), BCTY:

Bonhomme et al. (2012).

Consider first the parameters in panel A. The preference parameters 3, are set to

22Note that our model is highly nonlinear so counting parameters and equations is not the correct metric
(as it would be for a set of linear equations). We were nevertheless worried about overfitting.
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Table 2: Moments Targeted in Calibration

Moment Data Model
Aggregate rural income 0.254 0.382
Aggregate urban consumption 0.747  0.599
Aggregate rural consumption 0.430 0.451

Aggregate urban capital used in production 2.644 3.711
Aggregate rural capital used in production 1.323 0.787
Aggregate rural wealth rel to urban wealth  0.291  0.382
Urban entrepreneurship rate 0.58  0.507
Rural entrepreneurship rate 0.69  0.519

Notes: The first five moments are expressed as ratios to annual income in urban areas. The moments in
the data are computed from the monthly data of the Townsend Thai project.

standard values in the literature.?> The coefficients on capital and labor are 0.3 and 0.4,
coming from those in Paweenawat and Townsend (2012) and Banerjee, Breza and Townsend
(2016). This implies returns to scale equal to av+y = 0.7 which is close to values considered

in the literature.?* The one-year depreciation rate is set at § = 0.08.

Two other parameters that are given here, z and £, are normalizations that take on
meaning when their counterpart is calibrated below. Specifically the lower bound on en-
trepreneurial talent is set to z = 1 and the upper bound on talent is calibrated below;
likewise we set the value of the high residual productivity draw to ¢ = 2, and the lower
productivity draw is calibrated below. Finally we set the population fraction in urban areas
to ¥ = .3. This number comes from the Housing and Population Census of Thailand for
the year 2000 which reports an urban population share of .31 and we rounded this number

consistent with grids on the fraction 1 we have been using.

For our own calibration here we use a method of moments type estimation, that is
find parameter values which minimize a weighted normalized difference between certain key
regional aggregates in the model and the data. These are summarized in Table 2. We
here provide a brief overview and Appendix E provides additional details. The data for
income, (nondurable) consumption, capital and wealth come from the monthly data of the
Townsend Thai project, where we have complete financial accounts, as described earlier.

The difference between capital and wealth (net worth) is that the former is machinery and

Z3Perhaps the most challenging among these is the Frisch elasticity ¢. For instance Shimer (2010) argues
that a range of 1/2 to 4 covers most values that either micro- and macroeconomists would consider reasonable
(¢ = 4 corresponds to the value in Prescott (2004)). Bonhomme et al. (2012) find even lower values in direct
use of the monthly labor data.

24For example, Buera, Kaboski and Shin (2011) and Buera and Shin (2013) set returns to scale equal to
0.79.
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equipment used in agricultural and business, excluding land whereas the latter covers all
assets and all liabilities. We distinguish the central developed region from the less developed
Northeast. Roughly, the variables are anywhere from 2 to 4 times larger in the Central region
(reported more precisely below).? The means we analyze are time and household averages.
Of course there are outliers which influence the means so we have winsorized all variables
at the 95% level, except for capital, which has more extreme values, so we winsorized at the
90% level.

The numbers for income, capital, and consumption in Table 2 are in nominal Thai baht
and we convert to model units by normalizing by income in the Central (moral hazard)
region, as we do in the model simulation. We also try to match only relative wealth, the
ratio of Northeast (rural) to Central (urban) since we remain worried about the levels which
as noted include land, something the model does not have. The percentage of entrepreneurs is
from the annual urban vs rural resurveys (de la Huerta, 2011) and requires no normalization.
The percentages are high, and surprisingly higher in rural areas relative to urban (though
rural includes farms). To summarize this discussion and calibration, and to report precise

values, the eight moments we attempt to match are in Table 2.

A quick summary of the fitted values against the targets should include the fact that the
ratio of rural to urban income is about 1/4 in the data and 1/3 in the model.?® Consumption
in rural areas is close when comparing the model to the data, in urban areas less so. The
capital to income ratio in the model is high relative to the data in the Central region and lower
in the Northeast. Yet we do reasonably well with the relative wealth ratio, despite putting
lower weight on this moment. We are somewhat underpredicting the level of enterprise,

especially in rural areas (as anticipated).

The best fitting parameter values are those in panel B of Table 1. The value for risk
aversion o = 2.3 is in a reasonable range, in particular it is within the range estimated by
Chiappori et al. (2014) for Thailand. As noted earlier, under full insurance against € only
the ratio of labor disutility to the productivity of effort matters, namely x = y /6 matters
and our calibrated value of 0.89/0.44 = 2.02 lies in the range usually considered in the

literature.2”

25We have also checked these numbers against the annual urban vs annual rural data, and that the overall
patterns are similar, as are income and consumption in the Socio-Economic Survey (SES).

26The model has a hard time getting close and we backed off setting the weight on this to one in our
calibration as it was driving other results.

2"The macroeconomics literature typically assumes that § = 1 so that effort translates one for one into
efficiency units of labor. In this case Y = x and only this utility shifter has to be calibrated. See for example
Prescott (2004) and Shimer (2010) who use a similar value for x as we do.
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Next consider the parameters governing the ability and residual productivity processes.
The persistence of entrepreneurial talent is calibrated at p = 0.82. This is consistent with
empirical estimates (Gourio, 2008; Collard-Wexler, Asker and DeLoecker, 2011), and similar
to the parameter value used by Midrigan and Xu (2014) (0.74, see their Table 2). We
calibrate the tail parameter of the talent distribution to ¢ = 1.17 which is only slightly
higher than what would correspond to Zipt’s law if the Pareto distribution were unbounded.
The upper bound of talent z is 4.7 times the lower bound z. This talent range is in line with
that typically considered in the literature (for example see Buera and Shin, 2013; Buera,
Kaboski and Shin, 2011, although their Pareto distributions feature thinner tails).

Finally, for our benchmark numerical results, we calibrated the key parameter \ gov-
erning the tightness of the collateral constraints, equation (6), to A = 1.80. In our limited
commitment economy, this results in an external finance to GDP ratio of 2.057 which is
close to the values of the 2011 external finance to GDP ratios of Thailand (1.963) and China
(2.033).%

5 Flow of Funds and the Equilibrium Interaction of

Financial Frictions

5.1 Interregional Flow of Funds

At these calibrated parameter values we compute the model’s steady state. See Appendix D
for details on the computations. We feature in Table 3 the variables for each of the two regions
separately, the overall economy-wide average, using population weights, and especially the
flow of capital and labor across regions. As is evident in Table 3 the (urban) MH area
has higher values of income, capital, labor, consumption, and wealth than the (rural) LC

area.?? All variables are expressed as ratios to the corresponding first-best values, each line,

Z8These numbers are from Beck, Demirguc-Kunt and Levine (2000). External finance is defined to be the
sum of private credit, private bond market capitalization, and stock market capitalization. This definition
follows Buera, Kaboski and Shin (2011). See also their footnote 9.

9Table 3 also reports numbers for aggregate and regional total factor productivity (TFP), a commonly
reported statistic in the macro-development literature. Aggregate TFP is computed as TFP =Y/(KYL'™")
where Y is aggregate output, K is the aggregate capital stock, L is aggregate labor and v = ﬁ Regional
TFP is computed in an analogous fashion. Somewhat surprisingly regional TFP in the LC region is 104
percent of first-best TFP. This is due to a better selection of entrepreneurs in terms of their productivity. This
is despite one force that lowers productivity under LC, namely, talented entrepreneurs who are constrained
by wealth. On the other hand, a force for lower productivity in the MH region is the lower effort due to that
moral hazard. Of course the distribution of firm level TFP is masked by the aggregation. More detailed
results available upon request.
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Table 3: Macro and Meso Aggregates in the Baseline Economy

Aggregate Economy  MH sector (Urban) LC sector (Rural)
(a) National and Sectoral Aggregates
Income (% of FB) 0.777 1.370 0.523
Capital (% of FB) 0.823 1.876 0.398
Labor (% of FB) 0.916 1.654 0.600
TFP (% of FB) 0.880 0.785 1.040
Consumption (% of FB) 0.868 1.049 0.791
Wealth (% of FB) 0.823 1.451 0.554
(b) Intersectoral Capital and Labor Flows
Labor Inflow (% of Workforce) 0.749 -0.858
Capital Inflow (% of Capital Stock) 0.227 -0.393

one at time. The first-best economy eliminates the limited commitment and moral hazard
constraints in rural and urban areas, respectively, so they are identical and thus have the
same variable values — region labels loose any meaning in the first-best as one third of the
economy is just a clone of the other two thirds. In contrast, with the obstacles included,
we see in Table 3 the additional implication that the urban area consistently has values
higher than those of the rural area, i.e. more activity is concentrated there than in the
first-best, and less in the rural area. The top part of the table is thus a tell-tale indicator
of the relatively dramatic interregional flows at the bottom of the table. Urban areas are
importing 23% of the overall capital utilized and 75% of the labor. Likewise rural areas are
exporting 39% of their capital and 86% of their labor. This is consistent with the direct
and indirect evidence reported earlier in Section 2.2. Equivalently urban areas are 79% of
the economy’s capital and 65% of its labor even though they account for only 30% of the

population.”

There are of course many other factors that distinguish cities from villages and indus-
trialized from agricultural areas, and we listed some of these in the introduction. While
we consider these other factors to be of great importance for explaining inter-regional flow
of funds, we purposely exclude them from our theory and focus on differences in financial

regimes only, in effect conducting an experiment that makes use of the model structure and

300ur preferred interpretation of the labor flows from rural to urban areas is as temporary migration
which is a particularly wide-spread phenomenon in developing countries (see e.g. Morten, 2013). This
interpretation is consistent with our assumption that individuals are subject to the financial regime of their
region of origin rather than their workplace (e.g. individuals from the LC (rural) area are subject to limited
commitment and perfect risk-sharing of residual productivity even though they work in the MH area (city)).
An interesting extension would be to examine the feedback from temporary migration to participation in
risk-sharing arrangements back in the village as in Morten (2013).
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answers the following question: how large are the capital and labor flows that arise from re-
gional differences in financial regime alone? Our framework generates a number of observed
rural-urban patterns by letting only the financial regime differ across these regions. In our
model, without regional differences in the financial regimes, urban and rural areas would be

identical with no factor flows occurring between the two regions.

To explain why this is happening we proceed in steps, first looking at the interest rate,
then the occupation choices and related variables in each region at the equilibrium interest

rate and wage (and of course at our calibrated parameter values).

5.2 Determination of the Equilibrium Interest Rate

The interest rate is depressed relative to the rate of time preference in both regions but as we
shall now see, there are pressures for it to be far lower in the LC rural area, if the domestic

economy were not open across regions.®!

Figure 2 graphically examines how the aggregate demand for and supply of capital at
various parametric interest rates, as if the regions were open to the rest of the world, and
thus illustrates the determination of the equilibrium interest rate (as in Aiyagari, 1994) for
each region separately, where the curves cross, as if it were a closed economy (no regional
nor international capital flows). Panel (a) plots capital demand and supply for the moral
hazard regime (solid lines) and contrasts them with demand and supply in the “first-best”
economy without moral hazard (dashed lines). For each value of the interest rate, the wage
is recalculated so as to clear the labor market. Panel (b) repeats the same exercise for the
limited commitment regime. The first-best demand and supply (the dashed lines) are the
same in the two panels and serve as a benchmark to assess the differential effects of the two

frictions on the interest rate.

Consider first the moral hazard economy in panel (a). Relative to the first-best, moral
hazard depresses capital demand for all relevant values of the interest rate. This is because
moral hazard results in entrepreneurs and workers exerting suboptimal effort which depresses
the marginal productivity of capital. The effect of moral hazard on capital supply is ambigu-
ous and differs according to the value of the interest rate. It turns out that this ambiguity is

the result of a direct effect and a counteracting general equilibrium effect operating through

31Some readers may wonder about its level, namely why real interest rates are negative. Interest rates
are bounded below by —¢ and negative real interest rates due to depressed credit demand are a common
feature of models with collateral constraints (Buera and Shin, 2013; Buera, Kaboski and Shin, 2011; Guerrieri
and Lorenzoni, 2011). That being said, many alternative parameterizations (in particular those with lower
discount factor 3) feature positive interest rates.
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Figure 2: Determination of Equilibrium Interest Rate
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wages. For a given fired wage, moral hazard always decreases capital supply, i.e. capital
supply shifts to the left. This is due to a well-known result: the inverse Euler equation of
Rogerson (1985) which states that the optimal contract under moral hazard discourages sav-
ing whenever the incentive compatibility constraint (5) binds and hence results in individuals
being saving constrained (see also Ligon, 1998; Golosov, Kocherlakota and Tsyvinski, 2003).
Lemma 1 in Appendix F.1 derives the appropriate variant of this result for our framework
and discusses the intuition in more detail.* But counteracting this negative effect on capital
supply is a positive general equilibrium effect: labor demand and hence the wage fall relative
to the first best, resulting in more entry into entrepreneurship, higher aggregate profits and
higher savings.>> The overall effect is ambiguous, and in our computations capital supply

shifts to the right for some values of the interest rate and to the left for others.

Contrast this with the limited commitment economy in panel (b). Under limited com-
mitment, capital demand shifts to the left whereas capital supply shifts to the right. The
drop in capital demand is a direct effect of the constraint (6), and it is considerably larger
than the demand drop under moral hazard. That capital supply shifts to the right is due to
increased self-financing of entrepreneurs (Buera, Kaboski and Shin, 2011; Buera and Shin,
2013, among others). As a result the interest rate drops considerably relative to the first-
best, and more so than under moral hazard. Obviously the size of this drop depends on the

parameter A which governs how binding the limited commitment problem is. The value we

32In line with the inverse Euler equation, the finding that the introduction of moral hazard reduces capital
supply for a given wage and interest rate is present in all our numerical examples.
33Lower wages also lead workers to save less but this effect is negligible in all our computations.
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use in the figure is the one we calibrate, 1.80, but our findings are qualitatively unchanged

for many different values of .

The finding that the equilibrium interest rate is lower under limited commitment than
under moral hazard is present in all our numerical experiments and under a big variety
of alternative parameterizations we have tried. In particular, and as discussed in Section
4, the value for A\ can be mapped to data on external finance to GDP ratios. That the
interest rate under limited commitment is lower than that under moral hazard is true for
all values of A\ that are consistent with external finance to GDP ratios for low and middle
income countries.®* This is not surprising, given that Figure 2 suggests that there are some
strong forces pushing in this direction. Foremost among these is that, under moral hazard,
individuals are savings constrained which, all else equal, pushes up the interest rate; in
contrast, limited commitment results in higher savings due to self-financing which pushes
down interest rates. Also going in this direction is that in practice, limited commitment

results in a greater drop in capital demand than moral hazard.?

The bottom line from this analysis of the interest rate is that when the two regions are
opened to capital (and labor) movements, capital flows toward what would have been the
higher interest rate region, namely the MH urban area.’¢ Labor is complementary with
capital and so the wage would have been higher in the MH urban area, too, if it were not

for labor flows.

6 Back to the Micro Data

The model has implications not only for meso variables such as regional variables and in-

terregional resource flows but also for micro level data. We first check on model generated

34In contrast, it is easy to see that for unrealistically large values of A, the limited commitment interest rate
will necessarily be higher than that under limited commitment. This is because as A\ — oo, the equilibrium
under limited commitment approaches the first-best (the intersection of the dashed lines) which features an
interest rate that is strictly larger than that under moral hazard.

35 As already noted above, the demand drop under limited commitment is relatively large for values of the
parameter A consistent with external finance to GDP ratios observed in the data. Similarly, the size of the
demand drop under moral hazard is always relatively small, except when residual productivity is extremely
responsive to individuals’ effort choice (both the support [e1,,ep] is large and 6 is high).

36Note that we assume throughout that, although there may be cross-regional factor flows, the economy is
closed to the rest of the world. See the market clearing condition 9. Of course, in reality the Thai economy
is not a closed economy. An extreme alternative would be to model a small open economy where individuals
can borrow and lend at a fixed world interest rate of r* = 1/8 — 1. Under this alternative assumption, the
limited commitment (rural) area would experience massive capital outflows, and in particular ones that are
larger than the ones for the moral hazard (urban) area. In reality, the Thai economy is likely somewhere
intermediate between these two extremes, so that the insights from the closed economy carry over.
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output for some of the micro facts which led to our choices of financial regimes, and then to

“out of sample” predictions, looking at variables we have not heretofore explored.

First, in terms of adopted underpinnings we see in Figure 3 that borrowing is increasing in
wealth for the limited commitment regimes, at least at lower to mid-range values for wealth
(before a wealth effect on leisure kicks, resulting in lower effort, firm productivity, and indeed
entrepreneurship as in Figure 4). For the moral hazard regime, there is no relation between
wealth and borrowing in this range, that is, non-increasing. Consistent with this, Paulson
and Townsend (2004) found strictly increasing patterns in the Northeast and decreasing

patterns in the Central regional data.

Figure 3: Borrowing and Lending
(a) Moral Hazard (b) Limited Commitment
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Figure 4: Occupational Choice
(a) Moral Hazard (b) Limited Commitment
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Another implication of the model is displayed in Figure 5, the high degree of persistence
of capital in the limited commitment regime relative to the moral hazard regime. Karaivanov
and Townsend (2014) found that the high degree of persistence in the rural data (see their
Figure 3) was the main reason the overall financial regime was estimated to be borrowing with
constraints if not savings only, whereas the moral hazard regime was the best fit statistically

in urban areas.

Figure 5: Persistence
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Next, in terms of out-of-sample predictions for micro data, we see in Figure 6 that the
model-generated firm size distribution in the urban area has more mass in the right tail, as

is true in the data, in contrast with the rural area.?”

Finally, we examined the distributions of the growth rates of net worth and finds that,
as in the data, there is more dispersion in wealth growth rates in rural areas than in urban

ones.

7 Are Different Financial Regimes Necessary?

The limited commitment formulation of financial constraints is widely used in macro finance

literature, often but not always unquestioned. In this section, we show that if we had simply

3TThe plots use the 2005-2011 waves of the Townsend Thai Data from four provinces (Lopburi, Cha-
choengsao, Buriram, and Sisaket) which we described in detail in Section 2.1. Firm size is defined as the
sum of agricultural and business assets, and we drop households who report zero holdings of each category,
leaving us with 601 urban and 659 rural households. We chose assets as a measure of a firm’s size rather
than employment (as is perhaps more standard), because of the prevalence of self-employed individuals (i.e.
few paid employees) in the Townsend Thai data. For comparison with the rural data, the urban data are
winsorized at 1 million baht.
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Figure 6: Firm Size (Capital) Distribution in Baseline Economy
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assumed the most commonly used financial obstacle in the literature, we would be led astray.
More precisely we cannot fit meso resource flows and the micro data jointly. In particular,
we show that it is key that the type of financial regime varies across regions, as opposed to
urban and rural areas being subject to the same financial regime but with differing tightness

of the financial constraint.

We formalize that argument here in the context of our calibrated model with its realistic
estimated underpinnings. In particular, in this section we get rid of moral hazard and fall
back on the simple and widely used collateral constraint in (6) as part of each region. We
do not make the regions identical however. Rather, we try to generate factor flows of the
magnitude we computed for our benchmark. We thus make the urban region more and more
liberal by increasing A, from our estimated (and reasonable) value of 1.8 to a value of 3, then
to 5 and finally to infinite (hence first best).

Table 4 examines factor flows in these different economies. These should be compared
to the corresponding numbers for our baseline economy in panel (b) of Table 3. The table
illustrates that A has to approach infinity for labor and capital flows to be large enough to

be comparable to our baseline.®

Table 4: Factor Flows in Economies with two Limited Commitment Regimes

Urban Rural
Urban with, A=3, Rural with A=1.8
Labor Inflow (% of Workforce) 0.275 -0.186
Capital Inflow (% of Capital Stock) 0.198 -0.172
Urban with, A=5, Rural with A=1.8
Labor Inflow (% of Workforce) 0.416 -0.370
Capital Inflow (% of Capital Stock) 0.228 -0.278
Urban with, A=ce, Rural with A=1.8
Labor Inflow (% of Workforce) 0.508 -0.576
Capital Inflow (% of Capital Stock) 0.281 -0.542

Summarizing, it is possible to generate sizable factor flows in an economy with two limited
commitment regimes if the parameter governing the tightness of the collateral constraint, A,
is large enough. However, as we now show, moving to such high values of X implies that the

predictions for micro data deteriorate.

First, we lose at A = 3 and 5 the non-increasing relationship between wealth and bor-

rowing in the urban regime (which was flat in MH but is now increasing in the LC regime).

Second, at yet higher A values we lose the predictions for firms size in the urban area.

38 At \ = oo, capital flow is larger but labor flows are less. At A\ = 5, we are under on both.

92


fai_yaya
Text Box


This is shown in Figure 7 which plots the firm size distribution for the case where A = oo
in rural areas (the figures for A = 3 and 5 are qualitatively similar). Essentially at high A
unproductive firms go out of business, eliminating the mass of small firms that we see in the
actual data. We also lose the implication for the growth of net worth that we see in the data,
that the extremes of wealth growth, in each of the tails, have higher mass in the rural data

relative to the urban data. The model at higher and higher A start to produce the opposite.

Figure 7: Firm Size (Capital) Distribution with two Limited Commitment Regimes
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8 Counterfactual: Moving to Autarky

In this section we conduct a counterfactual policy experiment using our structural model.
We start with our integrated economy with realistic regions and calibrated parameter values
and then introduce wedges, reflecting either frictions or policies, that restrict cross-sectional
factor flows. For simplicity we consider the extreme case of putting each region in autarky.’
We show that there are interesting implications for macro and regional aggregates and in-
equality. Table 5 plots our main variables of interest at the macro and meso levels for an
economy in which each region is in autarky. Comparing these with the corresponding num-

bers in our integrated baseline economy in Table 3, we can assess the effects of a hypothetical

390f course, we could also conduct less extreme counterfactual experiments in which regional factor flows
are only partially shut down.
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move to autarky.*’

Table 5: Moving to Autarky

Aggregate Economy Moral Hazard/Urban Limited Commitment/Rural
Income (% of FB) 0.780 (0.777) 0.694 (1.370) 0.817 (0.523)
Capital (% of FB) 0.741 (0.823) 0.749 (1.876) 0.738 (0.398)
Labor (% of FB) 0.953 (0.916) 0.655 (1.654) 1.081 (0.600)
TFP (% of FB) 0.912 (0.880) 1.001 (0.785) 0.890 (1.040)
Consumption (% of FB) 0.820 (0.868) 0.825 (1.049) 0.817 (0.791)
Wealth (% of FB) 0.741 (0.823) 0.749 (1.451) 0.738 (0.554)
Wage (% of FB) 1.102 (0.917) 0.756 (0.917)
Interest Rate 0.027 (-0.009) -0.029 (-0.009)

Notes: For comparison the numbers in parentheses reproduce the corresponding number for the baseline
economy from Table 3.

Shutting down resources flows and moving to regional autarky has interesting implica-
tions for regional aggregates, inequality, factor prices, and TFP. In particular, a move to
autarky would be associated with households in rural areas experiencing increases on aver-
age in consumption, income, wealth; increases in labor and capital used locally; but decreases
in the wage (and in the interest rates); and drops in TFP. The reason that rural aggregate
TFP decreases is simple: because rural capital and labor can no longer be employed in urban
areas, the supply of these factors is roughly eighty percent higher than in the integrated base-
line economy. While regional income in rural areas increases it increases by considerably less
than eighty percent and therefore aggregate TFP falls. Put differently, rural areas absorb the
increased factor supplies by allocating them to somewhat less efficient firms. Local inequality
also decreases. For urban areas it is the reverse though notably the movements in each of
these variables is much more extreme. Local inequality increases substantially. At the na-
tional level, results are mixed: though aggregate consumption, wealth, and capital decrease;
labor supply, income, and TFP each increase. National inequality increases, particularly at

the bottom of the distribution (which drives an increase in the Gini coefficient).

4ONote that, due to computational constraints discussed in footnote 3, we here do not take into account
transition dynamics following a move to autarky. Instead we simply compare steady states.
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9 Conclusion

More research is needed that takes seriously the micro-financial underpinnings for macro
models, that uses micro data to help pin down these underpinnings, that looks into the
possibility that obstacles might vary by geography, and that builds micro founded macro
models accordingly. We have done this for Thailand, an emerging market country, and
emphasized quantitatively large flows of capital and migration of labor from rural to urban

areas and that differential development of regions can be due to variation in obstacles, alone.

One likely reason for the relative scarcity of such work is the lack of reliable data. The
Townsend Thai project data that we have used throughout paper is a notable exception.
We have encouraged the Thai National Economic and Social Development Board to bring
geography into the national flow of funds accounts. A related project on geographic flows
was carried out in Mexico, as noted in the introduction. More generally several countries
have expressed an interest in mapping their financial system, though of course the policy

motivation varies by country, given their current state of development and their history.

Indeed there has been a surge of interest in local economies in the U.S., given the advent
of the financial crisis and troublesome response patterns thereafter. The level of geographic
dis-aggregation varies across these studies, in part depending on data utilized: from States,
to Commuting Zones, to MSA’s, to Zip codes. One can think about these as regions,
neighborhoods, or islands — different terms used by different authors for local area effects. For
us in this paper the relevant distinction is urban versus rural as these are official geopolitical
entities in Thailand and the data were gathered accordingly.*! Some of the data sets utilized
in the U.S. are those associated with Big Data, namely Federal Income Tax Records for
millions of people, though in this paper we have emphasized, as does this U.S. literature,

the variety and complexity of potentially interlinked data sets.

Unfortunately, though we do not have in the U.S. the details down to individual actors
— for example not much is available for smaller household firms — nor do we have complete
household-level income and balance sheet data for wager earners. Key, of course, would
be variation by wealth though with limited data this typically requires imputation or a
proportionality assumption and some aggregation. Largely one has to aggregate up to a

hoped-for local representative consumer. The point here is that limited data makes it harder

41As a whole, the U.S. literature is using geo-data on general consumer finance, e.g, credit and loans;
housing and mortgage data including house prices; interest and dividends as income flows to impute balance
items; local retail sales and prices; economic activity by sector such as manufacturing, construction, and
local retail: labor supply, wages, unemployment, non participation in the local population, and total local
population; and measures of consumption, expenditures, and sales.
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to distinguish among various possible financial obstacles, in contrast to micro underpinnings

estimated with data from the Townsend Thai project.

A related point is that we lack in most countries integrated financial accounts that link
the income statement to the balance sheet. There is of course an intimate connection across
these accounts, as savings as a flow on the accrued income statement is earnings minus
consumption, which of necessity must then adjust some of the line items in the balance
sheet. In particular, apart from firms and household enterprise which may reinvest back into
the business, savings must result in a net acquisition of financial assets, and deficits a sale
or increased borrowing. This indeed is the way the Flow of Funds accounts are constructed,
but unfortunately the U.S. Federal Reserve Board and most countries have not yet done this
by geography.

In addition to more and better data, we also need more theoretical research in macroe-
conomics aimed at furthering our understanding of heterogeneous agent models and the
complexities these may entail. This is especially true when more realistic micro financial
underpinnings and elements from contract theory are incorporated, as in the present paper.
Largely the literature is using an incomplete markets framework and assuming some kind of
finance or liquidity constraint. We have shown in this paper that an incorrect guess about
the underpinning will matter, especially when we want the model predictions to be informed

by and consistent with both local and national level data.*?

Using our framework, we can in principle look at a financial reform or policy change
acting through underlying obstacles, hence different in different regions. This will set in
motion an intricate path of transition dynamics and reallocation, not only within regions
but across regions, as well. We are currently exploring these possibilities in on-going work,
and this includes work on numerical methods needed to compute solutions. Our current
paper already breaks new ground in incorporating into general equilibrium a dynamic moral
hazard financial regime. We are computing solutions with approximate linear programs and
value function iteration; though these techniques were used as well in partial equilibrium
micro data estimation, here we have endogenous wages and interest rates and allow factor
flows across regions. Allowing for a larger number of regions, a variety of obstacles within

regions, and more heterogeneity is a goal within reach.

In summary we have joined in a developing country context what have been largely two

distinct literatures, macro development and micro development, and combined them into

42This is also a point made by Beraja, Hurst and Ospina (2016) in the U.S. context, using the model with
data to distinguish local versus aggregate shocks.

96


fai_yaya
Text Box


a coherent whole. It is our view that the macro development literature needs to take into
account the implicit and explicit contracts we see on the ground and the micro development
literature needs to take into account general equilibrium, economy-wide effects of interven-
tions. This is what we have accomplished in this paper, in a particular context, though we

believe that the methods developed here will be applicable more generally.
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Appendix: For Online Publication

A Proof of Lemma 1
The Lagrangean for (3) to (5) is

= Zp(e\@ {U(e(2) = V(e) + BBl (), ']}
1—|—ra—|—2p Y{z[zef(k,0) —wl — (r+0)k] + (1 — z)we} — Zp a'(e)}

+ Zu(e, é, )

2Pl {U(E(e) ~ V() + Fanla'(€), £1} = 3 plel@) {U(ele)) = VIE) + FEule'e).:
The first-order conditions with respect to ¢(¢) and d'(¢) are

Up(ele) = plele)U’(c(e)) + Z p(e, &, x)[p(ele) — p(ele)]U" (c(¢))

Vp(ele) = plele) BEzva(a +Zu €, €,) — p(el)]BE.va(d (), &)
Rearranging
pel) L) 4 ) o) (13)
Ule@) b | ple & a)lplele) = plele
GE. Ua(<€a|,€(>) 0 = % )+ Zu e,é,x) — p(elé)] (14)
Summing (13) over &,
plele) 1
U'le(e)) ¢
The envelope condition is
_ _ pele)
ve(a,z) =(1+7r)=(147r) < E U’(c(e))) (15)

From (13) and (14)
U'(c(e)) = BE=va(d(e), 2) (16)
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Combining (15) and (16) yields (30).00

B Capital Accumulation

The purpose of this section is to spell out in detail how capital accumulation works in
our economy. We assume that there is a representative capital producing firm that holds
bonds, By, issues dividends, Dy, invests, I;, to accumulate capital, K; which it rents out to

households at a rental rate R;. The budget constraint of the capital producer is then
By + 1+ Dy = RKy + (1 +1) By, Ky =1L+ (1 -6)K,

The entire debt of the representative capital producer is held by intermediaries that contract

with individuals and hold their wealth, a. Hence the debt market clearing condition is
B, + /ath(a,z) =0, allt. (17)

The capital producer maximizes

subject to
Kt+1 + Bt+1 + Dt = (Rt +1-— 5)Kt + (1 + T’t)Bt (18)

It is easy to show that this maximization implies the no arbitrage condition R, = r, + §.%3

Therefore the budget constraint (18) is
Dy = (1+r)(K+ By) — Kiy1 — B

and so the present value of profits is

‘Dt—l-s
V., = 5 =(1+r)K;,+ B all £.
t ; HT:O(l + T’t+7_) ( t)( t t)

43Defining cash-on-hand, ¥; = (R; + 1 — §)K; + (1 + r;) By, the associated dynamic program is

V(M) = max M — K =B + (1 47r) " "WVi1[(Rey1 +1 = 0)K' 4+ (1 +1r441)B']

The first order conditions imply R;y1 = 7441 + 0.
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Zero profits implies K; + By = 0 for all . Using bond market clearing (17), this implies that

the economy’s aggregate capital stock equals its total wealth

K, = /ath(a,z), all ¢.

C Connection of Private Information Regime to Opti-

mal Dynamic Contract

We here show how the our formulation of the contracting problem under moral hazard,
(3) to (5), is related to a more familiar formulation of an optimal dynamic contracting
problem under private information. In particular, we show that there is optimal insurance
against residual productivity shocks, e, (in a sense defined precisely momentarily) but no
insurance against ability shocks, z. We show that for the special case in which there are
only residual productivity shocks and ability is deterministic,** our formulation is equivalent
to an optimal dynamic contracting problem. That is, there is optimal insurance against
residual productivity shocks (subject to incentive compatibility) in this special case. The
more general formulation (3) to (5) is then simply this special case with uninsurable ability

shocks “added on top”.

C.1 Equivalence for Special Case with only Residual Productivity
(¢) but no Ability (z) Shocks

Standard Formulation with Promised Utility. Consider the following problem: maxi-
mize intermediary profits (the PDV of income, y; given by (2), minus consumption transfers

to the agent, ¢;)
= yT — Cr
L =EY =7
2 [T (L +7s)
subject to providing promised utility of at least W, to the household

(e e}

E, ZﬁTﬁtU(Cn 67) > Wy

T=t

44That is, the transition probabilities for entrepreneurial talent are degenerate, u(2'|z) = 1 if 2/ = 2 and
zero otherwise.
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and an incentive compatibility constraint for the household. Assume that there are only
residual productivity shocks (¢) and that entrepreneurial ability (z) is deterministic and
fixed over time. Without loss of generality, set z = 1. To simplify notation, define by Y'(¢, e)

an household’s income given optimal choices for capital, labor and occupation
Y(e,e) = max {z[ef(k,0) —wl — (r + 0)k] + (1 — x)we} .

If W, = W is promised to the household, the intermediary’s value 11, = I1(WW};) satisfies the

Bellman equation

(W) = evc(rgr)lva%(a) Zp(e]e) {Y(e,e) —cle)+ (1 +r)'UW'(e)]} st

S plek) Glee). e+ AVE)) = Salel) Glee) )+ W)} Ve ey
Zp ).+ BW'(e)} = W.

where we have used that the stream of household income is (2).

Equivalence: The joint budget constraint of a risk-sharing syndicate is
i1 = Yt — C¢ + (1 -+ Tt)(lt
This can be written in present-value form as

0=m+a(l1+r), forallt where =E, Z H 1 + (19)
5= t TS

are the intermediary’s expected future profits. Equivalently

E =E 1
e tZH 0ir) tZHS iy T

which says that the intermediary’s expected profits plus the expected present value of future
consumption must equal total income of a risk-sharing syndicate. We can use (19) to establish

a useful equivalence result.

Proposition 1 Suppose the Pareto frontier IL{W) is decreasing at all values of promised

utility, W, that are used as continuation values at some point in time. Then the following
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dynamic program is equivalent to (P1)

zm:nmdzp el + Bl st
Zp ] + pold }>Zp ), €]+ Buld'(€)]} Ve,é  (po)
S plele) {ele) +(2)) — S ekl te.e) + (14 1)

Proof: The proof has two steps.
Step 1: write down dual to (P1). Because the Pareto frontier II(W) is decreasing at

the W under consideration, we can write the last constraint of (P1) (promise-keeping) with
a (weak) inequality rather than an inequality. This does not change the allocation chosen

under the optimal contract.*> The dual to (P1) is then to maximize

Vir) = max Zpel {ulc(e),e] + BV ()]} sit.
(el e, ]+ AVIFEN) 2 Yool ukele) 1+ VIR O} ¥eré o

Zpe\ {Y(e,e)—cle)+ (1 +7)" 17‘(’6}27‘(’.

where m = II(W). Because II(W) is decreasing, its inverse V(7) is also decreasing. We can

therefore replace the inequality in the last constraint of (P1’) with an equality.

Step 2: express dual in terms of asset position rather than profits. Let
7=—a(l+r), 7'(c)=-d()1+r). (20)

Substituting (20) into (P1’) and defining v(a) = V[—(1 + r)a], yields (P2).0
The change of variables (20) simply uses the present-value budget constraint (19) to

express the problem in terms of assets rather than the PDV of intermediary profits.

4>Note that this would not be the case if II(W) would be increasing. In that case, replacing the equality
by an inequality would change the allocation because it would deliver strictly higher welfare to both parties.
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C.2 General Case: Comparison of Our Formulation with Optimal

Contract

Optimal Contracting Problem. Consider the following problem: maximize intermediary

profits
II; =E
L tz Hs . 1 —|— Ts)

subject to providing promised utility of at least W, to the household

E, Z ﬁT_tU(Cn 67) > W
T=t
and an incentive compatibility constraint for the household. If W, = W is promised to the
household and its current ability shock is z; = z, the intermediary’s value 11, = TI(W,, z)
satisfies the Bellman equation

(W, z) = evc(rgria‘?/(/(g) Zp(e\e) {Y(e,2,e) —cle) + (1 +7) "EL[W(e€),2]} st

Zp ) el +BW(e }>ZP6I {uc(e), é] + BW'(e)} Ve, e b3
Zp(ele) {uc(e), ] + BW' ()} = W.

€

where

Y(e, z,e) = max {xzef(k, ) —wl — (r+6)k] + (1 — x)we}

Compare this formulation to the one used in the main text, (3) —(5). Note that under the
optimal contract (P3), utility W (e) cannot depend on z’. That is, the principal absorbs all
the gains or losses from z shocks. In contrast, in the formulation in the main text, (3)—(5),
it is the reverse: the agent’s utility varies with 2z’ and its wealth does not. Since agent
wealth is a negative scalar multiple of the principal’s utility (profits) this means that the
principal’s welfare is made independent of z’. Exactly the reverse as in (P3). To see this even
more clearly, shut down residual productivity shocks, € = 1 with probability one. Then the
formulation in the main text, (3)—(5) is an income fluctuations problem, like Schechtman
and Escudero (1977), Aiyagari (1994) or other Bewley models. But (P3) is just perfect

insurance, with a risk neutral principal.
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D Computational Algorithm

D.1 Numerical Solution: Optimal Contract with Lotteries

When solving the optimal contract under moral hazard (3)—(5) numerically, we allow for
lotteries as in Phelan and Townsend (1991). This section formulates the associated dynamic

program.

Simplification Capital, labor and occupational choice only enter the problem in (3)
through the budget constraint (4). We can make use of this fact to reduce the number
of choice variables in (3) from six (e, z, k, ¢, c(¢),d’(¢)) to three (e, c(e),d'(¢)).

Entrepreneurs solve the following profit maximization problem.

(z, e;w,r) = max g(e)zf(k, ) — (r+0)k —wlt, £&(e) = Zp(€|e)5.

Note in particular that capital k£ and labor ¢ are chosen before residual productivity e is
realized (see the timeline in Figure 1). With the functional form assumption in (12), the

first-order conditions are
aze(e)k* W =71+ 65, yzE(e)k* 0 = w

These can be solved for the optimal factor demands given effort, e, talent, z and factor prices

w and 7. —
) ‘ B L e} I—a—y l lfl*’Y
k*(e, z;w,r) = (&(e)2) <7‘ +5> (w)
* . — l—a—y & e 1 1i;(i’y
(e, zyw,r) = (8(e)z) (7“ T 5) <w>

Realized (as opposed to expected) profits are
(e, z,e;w,r) = zek(e, z;w, r)(e, z;w,r) — wl(e, z;w,r) — (r + 0)k(e, z;w, r)

Substituting back in from the factor demands, realized profits are

(e, 2, e;w,7) = (% —a-— 7) (22(e)) o (r j‘_ 5) (1) (21)
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and expected profits are

IH%@N%T)Z(l—wI—V)@5@D1i‘v( o )12:”(1)13’* (22)

r+90 w

The optimal occupational choice satisfies (note that agents choose an occupation before ¢ is
realized):

x(z,e;w,r) = argmax {:plzl(z, e;w,r)+ (1 — :E)wé(e)}

Given a realization of €, those who choose to be entrepreneurs realize profits of (21) and
those who choose to be workers realize a labor income of we. Therefore, realized (as opposed

to expected) surplus is
S(e, z,e;w,r) = x(z,e;w, r)(e, z,e;w,r) + (1 — z(e, z;w, r))we.
Using these simplifications, the budget constraint (4) can then be written as

> plele) {e(e) + d'(e)} = plele)S(e. 2z, e;w, ) + (1 +7)a. (23)

As already noted, the advantage of this formulation is that it features three rather than six

choice variables.

Linear Programming Representation A contract between the intermediary and a

household specifies a probability distribution over the vector
(c,e,e,a)

given (a,z). Denote this probability distribution by 7(c, e, e,a’|a, z). The associated dy-
namic program then is a linear programming problem where the choice variables are the
probabilities 7(c, €, e, d’|a, 2):

v(a,z) = max Z n(c,e,e,d|a, z) {ulc,e) + BEv(d’, ")} s.t. (24)

m(c,e,e,a'|a,z)
c,e,e,a’

S resedle ) {d+ch = 3 wles e dla)SE e, zwr) +(1+)a (25)

c,e,ea’ ce.eal

Z m(c,e,e,d|a, z) {u(c, e) + BEv(d’, ")} > Z m(c,e,e,da, z)p

ce,a’ c,e,a’

) {u(c, é) + PEv(d’, 2")} Ve, é
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Zw(c,s, e,d'|a, z) = p(ele) Z n(c,e,e,d'la,z), Ve,e (26)

c,a/ ce,a’
(25) is the analogue of (23). The set of constraints (26) are the Bayes consistency con-

straints.*6

Bounds on Consumption Grid To solve the optimal contracting problem, we follow
Prescott and Townsend (1984) and Phelan and Townsend (1991) and constrain all variables
to lie on discrete grids. In order for the discretized dynamic programming problem to be
a good approximation to our original problem, it turns out to be important to work with
relatively fine grids, particularly for consumption. To achieve this with a limited number
of grid points, we choose as tight an upper bound on the consumption grid as possible and

adjust it when prices change. In particular, given (w,r), the upper bound is chosen as
&(w,r) = ra 4+ max{Il(e”, z, & w, r), we},

for any given (w,r), where a,a and so on are the lower and upper bounds on the grids for
wealth and other variables, and where the profit function IT is defined in (21). These are
the minimum and maximum levels of consumption that can be sustained if the agent were
to choose d/(¢) = a in (3). Note that this bound is tighter than what is typically chosen in
the literature. After solving the dynamic programming problem, we verify that consumption

never hits the upper bound. Table 6 lists our choices of grids.

46(26) is derived from the timing of the problem as follows. A lottery with probabilities Pr(e) first
determines an effort, e, for each household. Then a second lottery with probabilities Pr(c, €, a’|e) determines
the remaining variables. Of course, nature plays a role in this second lottery since the conditional probabilities
p(ele) are technologically determined. It is therefore required that

ZPr(c,e,a’|e) = p(ele). (27)

We have that
(e, e, e al)

28
ZC7E7Q/W(C,€,€’[1/) ( )

Pr(c,e,d’|e) =

Combining (27) and (28), we have
an/ 71—(67 87 €, a/)

Zc,a/,s 7T(C, g, €, a’/)

= p(ele),

which is (26) above.
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Table 6: Variable Grids

Variable grid size grid range
Wealth, a 30 [0, 200]
Ability, z 15 2,Z]
Consumption, ¢ 30 [0.00001, é(w, )]
Efficiency, 2 [eL, eH]
Effort, e 2 [0.1, 1]

E Details on Calibration

In this Appendix we describe in more detail the calibration procedure we use to arrive at the
parameter values summarized in panel B of Table 1. We denote by © = (o, x,0,%, p,(, 2, \)
the 8 x 1 vector or parameter values, by m the vector of moments in the data and by d(©)
the vector of corresponding model-generated moments. We choose

A d(®) —m

© = arg min F(O©)QF(©) where F(O)= d(©) =m (29)

m

where €2 is a 8 x 8 positive definite weighting matrix. The reason for rescaling d(©) — m by
m is so as to make sure that different units across moments do not affect things too much.*”
For the weighting matrix €2, we choose a diagonal matrix with diagonal elements (wy, ..., ws)

so that (29) becomes

8 8 4:(0) 2
a — 1 LR 2 — . i —
0= arg uiin ZZ:;cuzFZ(@) sz ( p— 1)

i=1 g

d(©)—m

4TWe have also experimented with F'(©) = |d(©)m)|

with very similar results.
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Our eight target moments are ordered as in Table 2. As discussed in the main text, we use

the following weights

Wy = w %Entr.MH) =1

The minimized objective F(O)QF(O) equals 0.3107 and the resulting moments d(©) and

their counterparts in the data m are reported in Table 2.

F  More Details on Moral Hazard vs. Limited Com-

mitment

This Appendix summarizes additional implications of moral hazard for individual choices
and contrasts them with those of limited commitment. We relegated these to an Appendix
because many of these, particularly for limited commitment, are already well understood

from the existing literature.

F.1 Saving Behavior

We first present some analytic results that characterize differences in individual saving be-

havior in the two regimes. These are variants of well-known results in the literature.

Lemma 1 Let u(c,e) = U(c) — V(e). Solutions to the optimal contracting problem under
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moral hazard (3)—(5), satisfy

U'lci) = B(1 4 ri41)E., <E5,t;)) B (30)

U'(Cz‘t+1

where E,; and E.; denote the time t expectation over future values of z and €.

This is a variant of the inverse Euler equation derived in Rogerson (1985), Ligon (1998)
and Golosov, Kocherlakota and Tsyvinski (2003) among others. With a degenerate distribu-
tion for ability, z, our equation collapses to the standard inverse Euler equation. The reason
our equation differs from the latter is that we have assumed that ability, 2, is not insurable
in the sense that asset payoffs are not contingent on the realization of z (see footnote 17).
Our equation is therefore a “hybrid” of an Euler equation in an incomplete markets setting

and the inverse Euler equation under moral hazard.

If the incentive compatibility constraint (5) is binding, marginal utilities are not equalized

across realizations of . One well known implication of (30) is that in this case®
U'(cir) < B(L+ rip1)EL 4B U (Citgr ). (31)

The implication of this inequality is that when the incentive constraint binds, individuals are
saving constrained. It is important to note that such saving constraints are a feature of the
optimal contract.*® The intuition is that under moral hazard there is an additional marginal
cost of saving an extra dollar from period ¢ to period ¢ 4+ 1: in period t + 1 an individual
works less in response to any given compensation schedule. Therefore the optimal contract

discourages savings whenever the incentive compatibility constraint (5) binds.

48This follows because by Jensen’s inequality (1/U’(c;s41) is a convex function of U’(ciz41))

E 1 - 1
=t U'(cit+1) ~ EciU'(Cit41)

49Some readers may have had the opposite intuition, namely that moral hazard reduces insurance thereby
strengthening precautionary motives for saving. But given that individuals’ actions are governed by an
optimal contract, the inverse the Euler equation says that this is not the case. See Rogerson (1985), Ligon
(1998) and Golosov, Kocherlakota and Tsyvinski (2003) for more detailed discussions of this idea.

112


fai_yaya
Text Box


With limited commitment, the Euler equation is instead®
U'(cit) = BBt [U' (Citg1) (L + 1es1) + Vi Al

where v;;41 is the Lagrange multiplier on the collateral constraint (6). If this constraint
binds, then
U'(cit) > B(1+ 1) E U (Cipgr)- (32)

Contrasting (31) for moral hazard and (32) for limited commitment, we can see that in
the moral hazard regime individuals are savings constrained and in the limited commitment
regime, they are instead borrowing constrained.” Finally, note that under limited commit-
ment only the savings of entrepreneurs are distorted because only they face the collateral
constraint (6). In contrast, under moral hazard the savings decision of both entrepreneurs
and workers is distorted because both face the incentive compatibility constraint (5). As dis-
cussed in the main text, this is reflected in the equilibrium interest rate. Individual savings

behavior is one prediction in which the two regimes differ dramatically.

50Note that in contrast to (30) no expectation over ¢ is taken here. This is because there is perfect
insurance on €. Therefore marginal utilities are equalized across € realizations. More formally, denote
by c¢(e, z,a) consumption of an individual who has experienced shocks ¢ and z and has wealth a. Then
U'(c(e, z,a)) = ¢(a,z) for all e, where ¢(a, z) is the Lagrange multiplier on the budget constraint in (4).
Since this is true for all € realizations, of course also E.U’(c(e, z,a)) = ¢(a, 2).

5n the case where the corresponding constraints do not bind, both (31) and (32) collapse to the standard
Euler equation under incomplete markets

U'(eir) = B+ 1441)E. 1 U' (Citg1).
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1. Introduction

This paper provides a theoretical framework for understanding the allocation, risk,
and return on productive real capital assets across activities and sectors in an economy
characterized by idiosyncratic and aggregate risk and thin formal markets for real and
financial assets. We apply our framework to households running farm and non-farm
business enterprises in rural and semi-urban Thai villages with extensive family
networks, taking advantage of unusual panel data, a monthly household survey over 156

months that measures income, assets, consumption, gifts, and loans.

Our framework allows us to quantify and decompose the risk faced by households
running these business enterprises into two components: (1) aggregate, non-diversifiable
risk, and (2) idiosyncratic, potentially diversifiable, risk. In particular, we are able to
estimate the risk premia for the aggregate and the idiosyncratic risk components
separately. We find these two risk premia are quite different from each other, specifically,
much higher for the aggregate risk than for the idiosyncratic risk. The distinction thus
matters for backing out accurate measures of underlying productivity, risk-adjusted net

returns, i.e., what remains after subtracting risk premia from expected, average returns.

Many households in the data face relatively more idiosyncratic risk. Idiosyncratic
risk carries a low risk premium. For these households, although the quantity of this risk
can be high, not much of it is borne by the household as it is diversified away to a
considerable degree. Thus these households have low risk premia and, with not much to
subtract, net returns are relatively close to unadjusted returns. In contrast, other
households in the data bear considerably more aggregate risk than idiosyncratic risk. As
this aggregate risk cannot be diversified away, it bears a high risk premium. Thus
unadjusted returns for such households can seem quite high, but the net returns after

subtracting the risk premia, i.e., the measures of their latent productivity, are low.
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This in turn has important policy implications. To the extent that a community
faces aggregate risk, there is little more that could be done within the community itself
for alleviating that risk. Aggregate risk is not entirely exogenous. Under our framework,
aggregate risk is chosen optimally as sectors and activities within and across households,
but beyond that there is little the community can do ex post. On the other hand,
idiosyncratic risk is in principle diversifiable, hence one can think about potential policy
improvements, e.g., improved ex ante insurance products within the community or ex
post government transfers.! Therefore, the distinction between aggregate and

idiosyncratic risk is important for policies that are geared toward risk sharing.

Other policies addressing credit constraints, financial access, and occupation
choice also hang on the distinction between aggregate and idiosyncratic risk. The
relatively poor households in the village economies of our sample are engaged in
production activities with high expected returns. Thus they might appear to be credit
constrained in the usual, stereotypical sense. But these poor households face high
aggregate risk, and also idiosyncratic risk. Adjusting for each of these risks appropriately,
with differential risk premia, we find that poor households in the more developed region
of the country have net returns which are actually lower than the relatively wealthy in
that region. So poor households in the developed region seem constrained after all but in
a different sense: they are not constrained within their chosen sectors and activities but
rather are constrained away from the activities with the highest returns net of risk premia
that are available for richer households. Further, the returns of the relatively poor in the
less developed, agrarian region are not different from those of the relatively wealthy in
that region, after adjusting for risk premia. Thus poor households are not credit

constrained in the usual sense, either.

I There may be underlying obstacles such as moral hazard that prevent idiosyncratic risk from being fully
covered. Likewise, there can be interactions between aggregate and idiosyncratic risk that move us away
from the full information standard on both dimension. See for example Di Tella (2015). Put another way,
businesses need to be exposed to at least some idiosyncratic risk, to have some “skin in the game” in order
to mitigate unobserved reallocation of capital.
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Our framework and the results are made clear by a comparison of two extreme
benchmarks. A full risk-sharing benchmark, not with ex ante asset trades, but with ex post
transfers of consumption goods contingent on output, delivers the prediction that only
aggregate covariate risk contributes to the risk premium. In contrast, an autarky
benchmark would predict that aggregate and idiosyncratic risks should enter the risk
premium with the same weight because total risk faced by the household business is
simply the sum of the risks from each component. In the data, the risk sharing benchmark
picks up a large part, though not all, of the variation in risk premia. There is a residual,
smaller part due to idiosyncratic risk, but otherwise it is substantially diversified away.
More specifically, a financial autarky model that would simply adjust for total risk, that
is, with equal weight on aggregate and idiosyncratic risk factors, is rejected in the data.
Intermediate models which allow substantial though less than perfect risk sharing fit the

data best.

This finding, derived entirely from production and rate of return data, is highly
reminiscent of findings in the literature on risk sharing using consumption and income
data (Townsend 1994). The full risk sharing benchmark is typically rejected, and so are
the borrowing-lending or buffer stock financial regimes. The best fitting models typically
lie between these extremes, sometimes closer the former than the latter. Here we take a
direct look at this issue: we use the consumption as well as gifts and lending data from
the same sample of households, and establish a consistent picture of what we are seeing
on production and consumption sides. Idiosyncratic shocks to rates of return are
positively correlated with gifts-out and lending as the full insurance benchmark would
suggest. Still, in consumption risk sharing regressions, these same idiosyncratic shocks
do nevertheless move consumption, with positive but quantitatively small coefficients. So
indeed households do bear some of the idiosyncratic risk and that is why there is risk
premium for idiosyncratic risk. Yet, the idiosyncratic risk premium is small relative to
risk premium associated with aggregate shocks which in the data move both production

and consumption. To the best of our knowledge, little previous work has analyzed risk
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sharing of the same households in the same sample using data from both consumption

and production sides.

The results in this paper on risk premia are much like those of the standard capital
asset pricing model, yet here, in these village economies, households infrequently trade
their fixed business assets (machinery, livestock, and land).? The seeming puzzle is
explained by the fact that these households have extensive family networks and engage
actively in gifts and loans. This makes the economic mechanism in these village
economies with informal markets and institutions close to complete market mechanism in
the standard capital asset pricing model. The institutions are different but the predicted
outcome is identical. More specifically, to determine the solution to one of benchmark
models, the full risk sharing problem including an efficient allocation of assets across
households and activities, we consider the social planning problem that delivers Pareto
optimal allocations, namely the problem that maximizes a Pareto weighted sum of
expected utilities subject to resource constraints. This is of course the same framework
that led to the literature on consumption risk sharing, but we explicitly incorporate
production into the analysis. At the beginning of each period, each household starts with
initial resources that consist of two components: the assets held from the previous period
over all production activities, and their realized, current output. The households may then
pay or receive gifts and transfers to other households, as in a risk-sharing syndicate. The
household then invests part of this interim wealth in terms of assets carried to the next
period and consumes the rest. For this social planning problem interpretation, the planner
(actually, of course, the community as a whole) retains full control over the projects,
assigns them to households, chooses the current gifts and transfers to each household, and
chooses the assets to be allocated to each activity run by each household in the following
period. Alternatively, more intuitively, and less demanding in terms of actual

implementation, we may assume that households fully commit to a date- and state-

2 We emphasize the returns to the relatively illiquid real productive assets that are mainly from the output
they produce. There are a few financial assets (such as deposits at financial institutions). The returns to
these tradable liquid financial assets are from interest, dividends, or capital gains (and losses), but these
assets and their returns are small in the data and are not driving the conclusion.
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invariant risk-sharing rule that maps aggregate resources into a consumption allocation
across the households. Knowing that this risk-sharing rule is locked in for the future,

households choose, on their own, which projects to undertake.

What we study in this paper is related to recent, important literatures in both
development and macroeconomics measuring rates of return. In development economics,
there is a literature on the impact of interventions (De Mel, McKenzie, and Woodruff
2008; Evenson and Gollin 2003; McKenzie and Woodruft 2008; Udry and Anagol 2006).
The impact on revenue of additional investments in agriculture can be high, particularly
with respect to small investments, such as fertilizer and improved seeds. In a recent
paper, Beaman, Karlan, Thuysbaert, and Udry (2015) demonstrate that the return to
agricultural investment varies across farmers, farmers are aware of this heterogeneity, and
farmers with particularly high returns self-select into borrowing. However, as they note,
lending may not be sufficient to induce investments in the presence of other constraints.
Related, the evidence from traditional microcredit, targeting micro enterprises, is mixed:
some studies with randomized control trials find an increase in investment in self-
employment activity (Crepon, Devoto, Duflo, and Pariente 2015; Angelucci, Karlan, and
Zinman 2015) while others do not (Attanasio, Augsburg, de Haas, Fitzsimons, and
Harmgart 2015; Augsburg, de Haas, Harmgart, and Meghir 2015; Banerjee, Dulfo,
Glenerster, and Kinnan 2015; Tarozzi, Desai, and Johnson 2015). Evidently, farmers may
be constrained by a lack of insurance (Karlan, Osei, Osei-Akoto, and Udry 2013), have
time inconsistent preferences (Duflo, Kremer, and Robinson 2011), or face high costs of
acquiring inputs (Suri 2011). In this paper, we add to this list an important consideration
that measured rates of return may reflect a risk premium. Therefore, targeting without
information on risk may blunt, if not seemingly eliminate real gains, in taking an average
over individuals who vary in true underlying productivity (some are constrained and
productive while others are not). Put differently, to the extent we can identify subgroups
and their exposure to different kinds of risk, we would be better able to target the ones

with genuinely high returns.
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Likewise, in macroeconomics, Hsieh and Klenow (2009), Restuccia and Rogerson
(2008), and Bartelsman, Haltiwanger, and Scarpetta (2013) study misallocation of
resources. The essential idea is that an optimal allocation of capital (and other factor
inputs) requires the equalization of marginal products. Deviations from this outcome
represent a misallocation of resources and translate into sub-optimal aggregate outcomes.
Typically, however, the literature does not examine the underlying causes. An important
recent exception is David, Hopenhayn, and Venkateswaran (2014) in which firm’s
informational frictions drive capital decisions. Interestingly, loss of productivity in China
and India is mitigated by connections to formal stock markets, as a source of more
reliable signals or at least a better measure of the ex ante uncertainty faced by firms
before making production decisions. Likewise, Midrigan and Xu (2013), Moll (2014),
Buera and Shin (2013), and Asker, Collard-Wexler, and De Loecker (2012) study the role
of financial frictions and capital adjustment costs, respectively. However, studies often
take risk and return on the production side of the economy as exogenous. We add to these
studies the role of risk aversion, the various types of risk faced by firms, and evidence
that people can and do choose among potential projects based on a risk-return trade-off.
For us, the market is crucial, but in our case informal markets, not the stock market, are
the mechanism allowing mitigation of much of the idiosyncratic risk. In turn, adjustments
of the measured rates of return to get at underlying productivity require different risk

premium, varying with idiosyncratic versus aggregate risk.

Our study also differs from the standard empirical consumption-based asset
pricing in macroeconomics and finance literature. The consumption-based finance
literature typically relies on countrywide aggregate consumption to explain asset risk and
return of financial assets. Our study is applied locally to collections of closely connected

villages in which almost everyone is in a family network, allowing us to link asset returns
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of the households with panel data of relevant market participants, including household

specific data on consumption, gifts, and loans.3

Our paper is intended as a contribution to a general audience, integrating finance,
macroeconomics, and development literatures. Although the tradeoft between risk and
return is extensively studied in finance, there is relatively sparse cross-referencing
between these two concepts in development economics. On the one hand, there is a
literature on returns on household enterprises as a source of household income, as noted
earlier. On the other hand, there is also a literature on risk and the vulnerability of poor
households.* One of the few studies that explicitly connects these two concepts together
is Rosenzweig and Binswanger (1993) who test for the existence of a positive association
between the average returns to individual production assets and their sensitivity to
weather variability. Related, Morduch (1995) finds that poor households in villages in
India have limited ability to smooth consumption ex post and tend to choose production
activities with lower yields to give them smoother ex ante income. Our study in contrast
finds that Thai households with lower initial wealth are more involved with risky
activities, both aggregate and idiosyncratic, and for that reason have higher average
returns. More recently, Karlan, Osei, Osei-Akoto, and Udry (2013), argue that risk is a
constraint to agricultural investment in Ghana, as noted earlier. The point we are making
however is that there is commonality across all these studies, in the linking of returns to

risk.

In the finance literature, there are studies of risk and return to private enterprises
but these are mainly in developed countries. For example, Moskowitz and Vissing-

Jorgensen (2002) find that the rates of return on private equity in the US are not higher

3 Campbell (2003) provides a review of the development of the consumption-based model. Cochrane
(2001) discusses how the traditional capital asset pricing model (CAPM) and the consumption-based model
are interrelated. For the literature on limited market participation in the developed economy context, see
Mankiw and Zeldes (1991), Vissing-Jorgensen (2002), and Vissing-Jorgensen and Attanasio (2003).

4 For literature on vulnerability, see Morduch and Kamanou (2003), Hoddinott and Quisumbing (2003),

Ligon (2004), and Ligon and Schechter (2004). Related, there is an extensive literature on insurance against
poverty; for example, see Dercon (2004).
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than the returns to public equity even though private firms are seemingly more poorly
diversified, raising this as a puzzle. Heaton and Lucas (2000) show that entrepreneurial
risk is important for portfolio choice. In our village economies, at least, the limits to
diversification at the household level are mitigated by risk sharing through informal
networks of family in the community. Though it may be a stretch to imagine this is
happening in the US, the point remains that in any given setting informal networks could

potentially rationalize apparent risk return anomalies.

The paper proceeds as follows. Section 2 presents the two benchmark, the end-
points, as it were that we use to study risk and return in village economies. The more
realistic intermediate case lies between these two extremes. Section 3 describes the data
from the Townsend Thai Monthly Survey that we use in our empirical work. Section 4
presents one of the main empirical results on the relationship between expected return
and aggregate risk. As robustness checks, we also extend our analysis to incorporate
human capital, time-varying risks, and time-varying stochastic discounts. We find that
expected returns are positively associated with aggregate risks in our village economies.
This is our first set of empirical findings. Section 5 quantifies idiosyncratic risk and
analyzes its effect on risk premium and expected returns, as well. The main point though
is the contributions of the aggregate and the idiosyncratic risk premium to the total risk
premia as distinct from the contribution of aggregate risk and idiosyncratic risk to total
risk. A nonparametric statistical test finds that the median percentage contribution of
idiosyncratic risk to the total risk is statistically different from the median percentage
contribution of idiosyncratic risk premium to the total risk premium. This is the second
set of empirical results. Section 6 discusses and compares the empirical results from the
production and asset return data in this paper with the results from the consumption and
income data in earlier literature and complements this with a direct look in our panel data
where both production and consumption are measured. This is our third set of empirical
results. Section 7 distinguishes the risk premium from the productivity of household

enterprises, computing the household’s rate of return net of the risk premium. Section 8
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presents our final set of empirical findings that there is heterogeneity across households
in their exposure to aggregate and idiosyncratic risks, and discuss policy implications.

Section 9 concludes.
2. Theoretical Framework

We start with an economy consisting of J households, indexed by j = 1, 2,..., J.
There are I production activities, indexed by i = 1, 2,..., I, that utilize capital as the only

input. Each production technology delivers the same consumption good. Let k, ; be the

assets assigned to production activity i and operated by household j as of the end of the

previous period, and let f, (k) be their output, net of depreciation, realized at the

beginning of the current period. The fluctuation and the pairwise comovement of the
df,;(k.;)
dk. .

1,]

marginal returns, under a particular capital allocation k, ; , namely = f/ (ki) s
are represented by the variance-covariance matrix of the marginal returns. Various
portfolios of assets can be formed by allocating assets to various households and to
various activities. Varying the weights of the assets in a portfolio creates a feasible set of
all possible returns that could be achieved by available current assets. Note that some of
the elements in this set could have zero weight for some of the assets, i.e., it is not
necessary to have all of the assets included in a particular portfolio. Also note that this
feasibility set is derived from the production technology alone, without any assumptions

on preferences or optimization.’

We present two polar benchmarks in this section. For expositional clarity, we

begin with the first benchmark economy where full risk-sharing delivers Pareto optimal

> A familiar feasibility set derived from portfolios of assets is the mean-variance frontier. Any portfolio of

assets delivers a coordinate in a mean-variance space that corresponds to the expected return and the
variance of the constructed portfolio. Varying the weights allocated to available assets creates a feasibility
set of means and variances that could be achieved by all available assets.
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allocations of risk for the community as a whole. We show how technologies introduced
in the underlying environment above are linked together when risks are pooled efficiently
over all households and production technologies. Then, we discuss the second, opposite
benchmark that considers an economy where each household absorbs risk in isolation.

Note that the underlying technologies are the same in both benchmarks.
2.1 A Full Risk-Sharing Benchmark: A Pareto Optimal Allocation of Risk

First we consider a benchmark case in which all households in the economy are

able to completely pool and share risk from their production. Let k,, be the total assets of

the aggregate economy, M, and F,, be the total output produced from all assets in the

J 1
aggregate economy. F,, = F(k)= 22 Jfi.j(k; ;) where K is a vector of capital allocation

j=1 =1
in the economy, k; ; , for all / and all ;. The marginal return of aggregate production, when
an additional unit of capital is allocated proportionately to production activities based on

J 1 k ) J 1
their share in total capital, is ZZOi!jﬁfj(k,.,j) where 0, ; = # and k,, = ZZk,.!j .In

j=1 i=1 M j=1 i=1

this economy, the variance of the marginal aggregate return is therefore

J I G G G
Vaf[ZZQ,jﬁfj(kiﬂj = Va{z(’gf!(kg)) = 29505 + 2 2 egeg/o-g,g”
g=1 g=1

J=1 =l e=1 g'#g
where g is an index for household-specific production activity (7, j), for all i and all j, and
G=I1xJ; 0'5 is the variance of the marginal return on activity g; and O, is a pairwise

covariance between the marginal return on activity g and another activity g” in the

economy. As the number of activities, G, becomes larger, the first component (the
variance term) of the aggregate fluctuation converges to zero and only the second

component (the covariance term) determines the fluctuation of aggregate return. This is
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intuitive. As more activities are included in the risk-sharing syndicate, each activity-
specific idiosyncratic fluctuation contributes less and less to the aggregate fluctuation. In
the limit, idiosyncratic risk is completely diversified away and only covariate risk
remains. This covariate risk is the non-diversifiable risk of the economy. Note that the
diversification of idiosyncratic risk could be achieved by either increasing the number of
activities performed by a particular household (i.e., increasing /), or increasing the

number of households in the risk-sharing syndicate (i.e., increasing J), if not both.

To determine an efficient allocation of assets across households and activities, and
consumption to the households, we consider a social planning problem that maximizes a
Pareto-weighted sum of expected utilities subject to resource constraints. At the
beginning of each period, each household j starts with initial resources that consist of two

components. The first component is the assets held from the previous period, summing

1
over all production activities, k; =Zki’j. The second component is the sum of the

i=1

associated outputs (net of depreciation), i Jf;j(k; ;) . The household ; may give out or
i=1

receive gifts and transfers with other households, as in a risk-sharing syndicate.® The

household then invests a part of this interim wealth in the form of assets carried to the

next period. This is the usual neoclassical specification, putty-putty model as capital net

of depreciation can be eaten.” For this social planning problem, the planner retains full

control over the projects, assigns them to households, chooses the net current gifts and

transfers to each household j, and chooses the assets to be allocated to each activity run

6 Generally, households could make state-contingent lending and borrowing contracts, which could be
incorporated into the gift term in this setup. For an example of this arrangement, see Udry (1994).

7 The production function f;(k,;) can be rewritten as f j(kl_j) = }i j(kl_j)_ 0, jkl_j . Generalizing, we can

also subtract an adjustment cost term, g, j(k ki’j), the derivative of which will enter into the first order

ijo

conditions below. We maintain in the text subtraction of next period’s capital separable from current capital.
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by each household in the following period, k. Effectively, the planner determines the

current period consumption for each household j,
1 1
¢; = Z(f;,j(ki,j)—i_ ki,j) - Zki,,j +T;
i=1 i=1

l

The value function of the social planning problem is

V(W;A)= m/ax(iljuj(i(fi’j(ki,j)+ k,.,j)—ik,{j +TJ+¢E[V(W';A)]}

ij T\ j=1 i=1

subject to the aggregate resource constraint, i.e., aggregate consumption plus aggregate

J J
savings, in the form of next-period capital, equals wealth, Z c;+ Z ki =W, and the non-
j=1 j=1

negativity constraint of capital, k; j’ >0, that is no project capital can go negative, i.e.,
households cannot short assets. Current state W denotes the aggregate wealth of the

(£, )+ )

J 1
whole economy at the beginning of the current period, that is, W =
j=1 =1
Here the parameter ¢ is a common preference discount factor; the parameter Ais a time-
invariant vector of the Pareto weights for the households, A, where j =7, 2, .. J; and the

function u,(") is the within-period utility function of a risk-averse household j, which is

strictly concave, continuously differentiable, increasing without satiation, and with

infinite derivative at zero. Note that we are allowing in this general set up differential risk

8 In the way this setup is written, it appears that the economy is closed, where the aggregate asset is

identical to the aggregate wealth. The model can be extended and reinterpreted to allow external borrowing
and lending, simply by subtracting any economy-wide debt, D, and interest from the previous period, and
adding potential new borrowing (to be paid back next period). External borrowing can be negative, i.c.,
savings. Specifically, assuming that the external interest rate is r, the right-hand side of the resource

constraint becomes W =W — (1+r)D+ D’. We can also allow outside stocks and mutual funds. What is
important here is that these assets and liabilities are external to the small open economy under
consideration and we take whatever they are as given, not included in our analysis of efficiency, the sub-

program here. Further, stocks and bonds are not issues and traded on within village assets, so in that sense
external assets markets are incomplete.
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aversion. The solutions to this planning problem for fixed Pareto weights correspond to a
particular Pareto optimal allocation, and all of the optima can be traced out as the Pareto

weights are varied.

For a given A, the first-order conditions are that

[T, 1:Au,(c;)=u for all j

Je
k! 1:=2u,.(c,)+OE[ Vi, (W)(A+ f/ (k] )) | <O for all i and j, with equality for
k!, >0,
where u is the shadow price of consumption in the current period. Note that the first

equation, i.e., equalized weighted marginal utilities, is the key equation in the study of
consumption risk sharing, and it is an integral part of our framework here. The second

equation is a standard Euler equation for investment. Finally, for each k/, >0 , the

technologies actually chosen, the first-order conditions imply

| OELL VLK) ] T v, ov)
- Au(c) - u

(1+ﬁf_,-(k,-',,-)}= E[m’Rl.’J, (1)

where m’ = W, (W) and R}, =1+ fi{j(ki,,.i) :

u

We focus in part on equation (1) but the other equations are also a key part of the
system. Equation (1) has some important properties. First, m” , the stochastic discount
factor or the intertemporal marginal rate of substitution, is common across households
and across assets. The model also implies that equation (1) holds for each of the assets
actively allocated to production activity i and run by household j, for any i and any ;. This

equation is equivalent to the pricing equation derived in the Consumption-based Capital
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Asset Pricing Model (CCAPM) in the finance literature.” However, it is important to
reiterate that although our empirical counterpart will be similar to what is derived in the
capital asset pricing literature, the mechanism that delivers the predicted allocation
outcome is different. In the asset pricing literature, households (investors) trade their
assets ex ante. Optimally allocated assets deliver the returns that the households in turn
use to finance their consumption, or reinvest, ultimately maximizing their utility.
Although asset reallocations across households are possible in our model environment,
households do not typically trade their assets ex ante in some markets. The rate of return
on an asset is simply the real yield from holding it.!° Given asset holdings and given
returns, transfers among households in the economy then give an optimal consumption
allocation, i.e., the consumption allocation under the full risk-sharing regime where the
marginal rates of intertemporal substitution are equalized across households. These inter-
household transfers could be through formal securities or through informal financial

markets, namely, gifts and transfers within social networks.

Second, the Pareto weights, A,,j =1, 2,... , J, are implicit parameters in equation

(1) as they are arguments in the value function. Intuitively, the marginal rates of
substitution are common across households in any particular optimum but can vary across
the many optima, as if moving along a (potentially nonlinear) contract curve, as the
Pareto weights are varied, but we fix the weights as part of our specification. Our general
analysis only requires that the risk sharing community be at one fixed social optimum,
not at any particular optimal allocation per se. However, when preferences aggregate in a
Gorman sense, then the Pareto weights can be dropped from the analysis, and it is as if a
social planner were a “stand-in representative consumer” allocating assets among its

various “selves”.

? For the derivation of this equation from consumer-investor’s maximization problem, see Lucas (1978),
Hansen and Singleton (1983), and Cochrane (2001), for example.

10 I the empirical section, net profits include capital gain (or loss) when assets were sold at higher (lower)
prices than purchased, adjusted for depreciation. These transactions are however not frequent.
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Third, since E[m’R/;]1= E[m’]E[R] ]+ cov(m’,R,) equation (1) can be rewritten

as
EIR ]= 1 , _cov(m',l,?{,_,-)var(m,’)
YT Elm’] var(m’)  E[m’]
E[R =7+, W, - ()
: cov(m’,R/ ;) : , :
Specifically, B, ;= _f')d could be interpreted as the quantity of the risk of the
‘ var(m

assets used in activity i by household j that cannot be diversified, i.e., the risk implied by
the comovement of the asset return and the aggregate return. Note that the sign is
negative since high returns mean low marginal utility. Since this risk cannot be
diversified away, even in the full risk-sharing environment, it must be compensated by a
risk premium, which is a product of the quantity of risk and the price of the risk. The
price of the risk is in turn equal to the volatility of the aggregate economy,

_ var(m”)

m N .

) 1 . ) ’o. .
Finally, y’=ﬁ is the risk-free rate, R, , since by definition the
m
covariance of the risk-free rate and the aggregate economy return is zero.

Finally, the intuition behind this optimal allocation is straightforward. An optimal
allocation of assets is a portfolio that delivers an aggregate consumption for the economy
that maximizes the Pareto-weighted expected utility of the households. This optimal
consumption allocation is stochastic, and its distribution is derived from the distribution
of underlying assets in the optimal allocation. Since households are risk averse, the
optimal aggregate consumption represents a tradeoff between expected return and risk. In
the full risk-sharing environment, idiosyncratic risks are diversified away, and this
optimal aggregate consumption consists of only the aggregate nondiversifiable

component. Note that some of the optimal asset holdings could be zero if they are not
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needed for the construction of the portfolio that delivers this optimal aggregate
consumption. However, for all of the assets that are positively allocated, an optimal
allocation implies that the stochastic intertemporal rates of substitution are equalized, i.e.,
the marginal utility from the expected returns, net of disutility from risk, from the next
period are equal across these assets. This equalized intertemporal rate of substitution
condition across assets implies that the assets with lower expected return are held in this
optimal portfolio because they are less risky than other assets. Since the only remaining
risk in the full risk-sharing economy is the covariate risk, an optimal allocation implies
the positive relationship between the expected return of the asset and its covariate,

nondiversifiable risk, as represented by the asset’s beta.!!
2.2 A Financial Autarky Benchmark

The second, opposite benchmark case is an economy where households are in
financial autarky and there is no risk sharing across households. The underlying
environment, in terms of preferences, technologies, and initial conditions, is of course the
same as in the full risk sharing benchmark. In particular, production technologies deliver
returns that are still correlated across households and production activities. However,
households absorb the risk in isolation from the rest of the community so that net

incoming (or outgoing) transfers, 7, , are zero for all j. In this benchmark, the value

function of each household j is

1 1
i=1

(ﬁ,j(ki,j)+k,-,,)—Zkf,,jWE[V,-(WmJ

i=1

b 0=

subject to the household’s resource constraint,

1 Our prediction from the full-risk sharing benchmark should be viewed as a necessary condition for the
full risk sharing, but not a sufficient one. For example, if a household is endowed with a production
technology that has returns comoving with the aggregate returns, there will be a positive relationship
between expected return and household beta, even when this household is in autarky. However, we have a
second necessary condition for optimality: not only is risk premium determined by comovement with the
aggregate, but it is not determined by idiosyncratic risk as well. This is closely parallel to the consumption
risk sharing literature: not only does consumption move with the aggregate but it also does not move with
the idiosyncratic income risk.
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W. =

J

(ﬁ,j(k[,j)+kl.,j)

1
-1

13

and the nonnegativity constraint of asset holding, &/, 20 .

Operationally, the Euler equation for asset allocation is of the same form for all
activities i in which household j chooses to hold and operate. But in this environment, the
stochastic discount factor is specific for household j and not equalized across all
households in the economy. Since risk cannot be shared across households, the total
fluctuation of the rate of return on asset for each household consists of both the
household’s idiosyncratic component and the comovement with the economy-wide
return. Alternatively speaking, since there is no risk sharing, each household cannot and
does not need to differentiate its idiosyncratic and aggregate risk, as both components of
fluctuation in the rate of return are viewed and treated identically by the household. In

financial autarky, their contribution to the household risk premium would be the same.
2.3 Empirical Implementation

For our empirical implementation, we impose two additional assumptions onto

production technology and preference. The first assumption is a linear production

technology: f; (k, ))=r, k,; , which implies that f/.(k, )=r., and R =1+r, . This

ijoij

assumption can be derived from a more general constant return to scale production
function where optimal inputs are chosen sequentially. As is standard in many settings,
e.g., Angeletos (2007) and Moll (2014), capital is predetermined at the beginning of the
period. Technologies are then hit with productivity shocks and prices of input and output
are determined. Finally households make input (such as labor) decisions and get output.

This yields a linear technology mapping predetermined capital into output, an A, k,

model where productivity shocks and prices are embedded in the technology parameter
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A ;. Tt is as if there were a single input, capital, and we focus on this technology

henceforth, that is, a single factor production function in capital with random returns.

Due to the linear production technology, equation (1) also holds for any of the

portfolios constructed by any combinations of the assets k7, for all i and all .

Specifically, if we consider a household as our unit of observation, equation (1) implies

that

1

20K,

1= E[m'R}], where R} =-=5——

1

In other words, R; is the weighted average return to the portfolio of the assets operated

by household j, where the weights are the shares of each asset in household j’s portfolio.
This insight allows us to study the risk and return of a household’s portfolio of assets
instead of the risk and return of each individual asset. This implication is especially
important in the empirical study where the classification of asset types and the income
stream from each asset is problematic, as one asset may be used in various production

activities or various types of assets are used jointly in a certain production activity.

The second assumption is that the value function of the social planning problem

can be well approximated as quadratic in the total assets of the economy,

V(W)= —%(W _W")*, which implies that at W’

J 1

VW<W'>=—n<W'—W*>:—nLZZR,-’,jk,-’,j—W*]=—n(R;4k;4—W*), 3)

j=1 i=1
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J 1
j=1 i=1

R k.
L] L) J I
y and k;, = ZZk,’ ; - The first-order conditions from the value

M Jj=1 i=1

4 —_—
where R}, =

function (3) imply

m,:_¢n(RA’4kA’4 -W') _onw’ gnk;, X
u u wo

m’=a—-bR;,, 4)

where a and b are implicitly defined. Next, combining equation (4) with equation (2)
derived earlier,

E[R |=7 - cov(a—bRy,R';) var(a—bR},)
=Y var(a—bR],)  Ela—bR),]

cov(R;, ,Rl.']j) bvar(R;,)
var(R,) a—bE[R]]

E[R]]=y"+

In this case we have

E[R]1=7"+ By, (5)
which is a linear relationship between the expected return of an asset, E[R/ ], its
nondiversifiable risk as measured by the comovement with the aggregate return, S, and

the price of the nondiversifiable risk, y . Note again that equation (5) holds for any assets

or portfolios of assets, including the market portfolio, M, and the risk-free asset, f. Since

B, =1 and B, =0, equation (5) also implies that y”= R} and y = E[R},]- R} . In other

words, the price of the aggregate, nondiversifiable risk is equal to the expected return on
the market portfolio in excess of the risk-free rate. This condition, presented in equation
(5), 1s equivalent to the relationship between risk and expected return derived in the
traditional Capital Asset Pricing Model (CAPM) in asset pricing literature. Finally, as

discussed earlier, equation (5) also holds for any of the portfolios constructed by any
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combinations of the assets for any i and any j because the production technologies are

assumed to be linear in capital. In other words, for each household j, we have

E[R1- R, = B,(E[R,1-R}), (6)
where R’ is the return to household j’s portfolio and S, is the beta for the return on

household ;’s assets with respect to the aggregate market return,
B cov(R},,R?)

J var(R;,)

(7

Finally, note that common quadratic utility functions do Gorman aggregate and we can
drop the reference to Pareto weights. Also, the quadratic utility function is not the only
setting that delivers this result. We can also arrive at the same linear relationship

presented in equation (6) with other sets of assumptions.!?
3. Data and the Village Environment

The data used in this study are from the Townsend Thai Monthly Survey, an on-
going intensive monthly survey initiated in 1998 in four provinces of Thailand.
Chachoengsao and Lopburi are semi-urban provinces in a more developed central region
near the capital city, Bangkok. Buriram and Srisaket on the other hand are rural and
located in the less developed northeastern region by the border of Cambodia. In each of
the four provinces, the survey is conducted in four villages, chosen at random within a

given township. '3

12 The linear relationship can be derived from various consumption-based models, including those with (1)
two-period quadratic utility; (2) two periods, exponential utility and normal returns; (3) infinite horizon,
quadratic utility and i.i.d. returns; or (4) log utility. It is also a linear approximation of the models with
continuous time limit and normal distributions. See chapter 9 of Cochrane (2001) for detail.

13 Townships, i.e., tambons, were chosen randomly, taking into account ecological considerations. See
Binford, Lee, and Townsend (2004).
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The analysis presented in this paper is based on 156 months from January 1999 to
December 2011, which coincides with 13 calendar years. During this time, there were
salient aggregate shocks and a plethora of repeated idiosyncratic shocks in these village
economies. For example, seasonal variation in the amount and timing of rainfall and
temperature can be crucial in rice cultivation. Shrimp ponds were hit with both diseases
as well as restrictions on exports to the EU. At the micro level, milks cows varied in their
productivity, i.e., the flow was quite irregular over time for a given animal and over the

heard.

We include in this study only the households that were present in the survey
throughout the 156 months. Since we compute our returns on assets from net income
generated from cultivation, livestock, fish and shrimp farming, and non-agricultural
business, we also include in this study only the households that generated income from
farm and non-farm business activities for at least 10 months during the 156-month period
(on average about one month per year). In other words, we drop the households whose
income was mainly exclusively from wage earnings. In the end, there are 541 households
in the sample: 129 from (the sampled township in) Chachoengsao and 140 from Lopburi
provinces in the central region, and 131 from Buriram and 141 from Srisaket provinces in
the northeast. Table A.1 in the appendix presents descriptive statistics of household
characteristics. Table A.2 shows the revenue (gross of cost of production) of the

occupations in the sample.

3.1 Networks

We use a township as the aggregate market for empirical analysis in this paper for
two reasons. First, the four villages from the same province in our sample are from the
same township and therefore located close to each other. There are likely economic
transactions across these villages. Second, one of the salient features of the households in

the Townsend Thai Monthly Survey is the pervasive kinship network with extended

135


fai_yaya
Text Box


families. Table A.3 in the appendix shows that almost all households in our sample have

at least one relative living in the same township.

3.2 Construction of Variables

We use a household as our unit of analysis and consider the return on the
household’s total assets instead of the return on specific assets. As noted earlier, we
consider the total assets as a portfolio that is composed of multiple individual asset
classes (including both financial and fixed assets), and apply the predictions from our
framework to study the risk and return of this portfolio. It is difficult and arbitrary to
assign the percentage use of each asset in each distinct activity. Imposing additional
assumptions on the data to disaggregate assets into subcategories would likely induce
measurement errors that could bias our empirical analysis.'* The rate of return on assets
(ROA) is calculated as household’s accrued net income divided by household’s total

asset, the conventional financial accounting measure of performance of productive assets.

Net Income: Income is accrued household enterprise income, which is the difference
between the enterprise total revenue and the associated cost of inputs used in generating
that revenue. Revenue is realized at the time of sale or disposal. Associated cost could be
incurred earlier, in the periods before the sale or disposal of outputs. Total revenue
includes the value of all outputs the household produces for sale (in cash, in kind, or on
credit), own consumption (imputed value), or given away. Revenue also includes rental
income from fixed assets. Revenue does not include wages earned outside the household
or gifts and transfers received by the household. Cost includes the value of inputs used in
the production of the outputs, regardless of the method of their acquisition, i.e., purchase

(in cash, in kind, or on credit) or gifts from others or transfers from government. Costs

14 For similar reasons, we do not distinguish well the use of assets for production activity versus
consumption activity. This could lead to a downward bias of our estimates on return to assets, as some of
the assets that we include in the calculation were not used in production. Samphantharak and Townsend
(2012) provide an exercise that classifies total assets into subcategories based on additional assumptions on
production and consumption of the households, and analyze the sensitivity of the rate of return. The ROA
measure we use here is shown there to be robust.
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includes the wage paid to labor provided by non-household members as well as imputed
compensation to the labor provided by household members.!3 Cost includes all utility
expenses of the household regardless of the purposes of their uses and also includes

depreciation of fixed assets.

Total Assets: Assets include all assets, i.e., fixed assets, inventories, and financial assets.
Fixed assets are surveyed in the Agricultural Assets, Business Assets, Livestock,
Household Assets, and Land Modules of the survey. In the Agricultural Assets Module,
fixed assets include walking tractor, large four-wheel tractor, small four-wheel tractor,
aerator, machine to put in seeds and pesticides, machine to mix fertilizer and soil,
sprinkler, threshing machine, rice mill, water pump, rice storage building, other crop
storage building, large chicken coop, other buildings for livestock, and other buildings. In
the Household Assets Module, assets include car, pick-up truck, long-tail boat with
motor, large fishing boat, bicycle, air conditioner, regular telephone, cellular telephone,
refrigerator, sewing machine, washing machine, electric iron, gas stove, electric cooking
pot, sofa, television, stereo, and VCR.!¢ Due to the variety in non-agricultural businesses,
in the Business Module, we do not list the specific name of the assets, but instead ask the
household to report the fixed assets they use in their business enterprises. In the Land
Module, assets include land and building at acquisition value, the value of land and
building improvement, and the appreciation of land when major events occurred (such as
an addition of new public roads). In all of the modules, assets that are not explicitly listed
but have value more than 2,000 baht are also asked and included. We also adjust the
value of fixed assets with monthly depreciation. Inventories include raw material, work in
progress, finished goods for cultivation, fish and shrimp farming, livestock activities

(such as milk and eggs), and manufacturing non-farm businesses. For merchandizing

15 For the detailed procedure how we impute the compensation to household's own labor, See
Samphantharak and Townsend (2010).

16 Note that we decide to include all household assets in our calculation. This is mainly because some of
these assets were used by the households in their production activities as well and it would be arbitrary to
include certain household assets while excluding others. However, the value of these assets was relatively
small compared to the value of total assets (which was largely determined by land and other fixed assets).
See Samphantharak and Townsend (2012) for the sensitivity analysis of ROA on household assets.
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non-farm businesses, inventories are mainly goods for resale. Animals from the Livestock
Inventory Module, which include young meat cow, mature meat cow, young daily cow,
mature dairy cow, young buffalo, mature buffalo, young pig, mature pig, chicken, and
duck, are accounted as either inventories or fixed assets, based on their nature. Financial
assets include cash, deposits at financial institutions, other lending, and net ROSCA
position. These line items are computed from the Savings Module, the Lending Module,
and the ROSCA Module. The stock of cash is not asked directly but can be imputed from
questions about each and every transaction that each households had since the last
interview. Finally, the total asset used in the calculation of rate of return is net of
liabilities. We use the information from the Borrowing Module to calculate the

household’s stock of total liabilities.

Rate of Return: The rate of return on assets (ROA) is defined as household’s accrued net
income divided by household’s average total assets (net of total liabilities) over the period
from which that the income was generated, i.e., one month in this paper. The average
total asset is the sum of total assets at the beginning of the month and total assets at the
end of the month, divided by two. We use the real accrued net income and the real value
of household’s total assets in the ROA calculation. The real variables were computed
using the monthly Consumer Price Index (CPI) at the regional level from the Bank of
Thailand. The rate is then annualized (multiplied by twelve). We assume that the real
risk-free rate is zero for all of the periods and for all of the townships.!” Table A.4 in the
appendix presents descriptive statistics of the ROA. The median of the annualized

average ROA was 0.38% for Chachoengsao and 1.46% for Lopburi in the central region,

17 The rationale for zero risk-free rate is based on the assumption that households have access to storage

technology. If the nominal return on stored inventory is the same as inflation rate (which is likely the case
for food crop storage), then the real rate of return is zero. We also perform a robustness check with different
risk-free rates. The overall conclusion does not change, which is what we expect because the shift in both
excess asset return and excess market return does not affect the covariance between these two variables.
Note that in the earlier versions of this paper, we also used alternative calculations of ROA in the analysis,
namely, ROA computed only from fixed assets (i.e., excluding financial assets) and nominal ROA (i.e., not
adjusted for inflation). Again, the main conclusions did not change. We also used ROA computed from total
assets without subtracting liabilities; the overall conclusions were robust (which is sensible, given that
liability to asset ratios for most households are relatively small).
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and 0.28% for Buriram, and 1.99% for Srisaket in the northeast. Excluding land and
building structure from total assets, the median ROA is 1.27 for Chachoengsao and 4.55
for Lopburi in the Central region, and 1.11 for Buriram and 4.23 for Srisaket in the

Northeast.

3.3 Measurement Errors

For the aggregate risk, the positive relationship between beta and expected (or
mean) return could be driven by measurement error if the measurement errors of
household ROAs are positively correlated with the measurement errors of the aggregate
ROA. However, for most production activities, we use direct answers on revenue from
those production activities from each household to compute that household’s ROA.
Constructing price indices from these data reveals that prices in a given month can vary
considerably over households. This may be due in part to the fact that we did not try to
distinguish within village versus farm gate prices, i.e., we have revenue and price at the
point of sale, wherever that might be. Actual and imputed wages also vary enormously
over households at a point in time. There are also likely measurement errors in
idiosyncratic returns but detailed studies of rice production show that yields can be
explained beyond rainfall but measured differences in soil moisture, soil type, elevation,
and timing of rain, which are household specific, and the heterogeneity across households
is real and not necessary measurement error (Tazhibayeva and Townsend 2012). Some
other measurement errors are intrinsic to any survey. However, as we will discuss later in
this paper, our findings from the analyses that use the data from the production modules
are largely consistent with the findings from the consumption, gifts, and loan modules of
the same survey, reassuring that the main conclusions in this paper are unlikely driven by

measurement error in the data.
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4. Aggregate Risk and Return on Assets
Baseline Specification

In the first stage of our empirical analysis, we compute the asset beta of each

household’s portfolio of assets to get household beta, 3, , for all household j. We define a

township as the aggregate economy and use township average real returns on assets as

aggregate return, R,, , computed as the total net income in the township divided by the

township’s total assets. To avoid the effect of each household’s return on the township
return, for each household we do not include the household’s own net income and assets
in the calculation of its corresponding township return, i.e., we compute and use instead a
leave-out mean. As shown in equation (7), an asset beta of household j is defined as

B cov(R},,R})

; ——, which is the key ratio of moments we need. Operationally, it is
var(R;,)

identical and conveniently computed as a regression coefficient from a simple regression

of R}, on Ry, ,.Specifically, in the first stage, for each household j we estimate 3, from a

time-series regression

R]T,, :aj+ﬁjRgM+ejJ. (8)

In the second stage, we study the expected return and beta relationship derived earlier in
equation (5). With the assumption that the real return on risk-free asset is zero, we

compute the expected rate of return on assets of household j, E[RJ’.] . Empirically, the

expected return is computed as a simple time-series average of monthly rates of return,

T

2R,

R = % , Where T is the number of months (156 months in the baseline specification).

We run a cross-sectional regression of household’s average asset returns on the betas
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estimated earlier in equation (8) across all households in each township, one township at

a time.
I?]f =a+yB,+n,. )

With the assumption that the real risk-free rate is zero, the null hypotheses from equation

(9) are that w = E[R;,] and that the constant term ¢ is zero. Note that we report the

regression coefficient with the standard error corrected for generated regressor and

heteroskedasticity, following Shanken (1992) and Cochrane (2001).

The results in Panel A of Table 1 show that the regression coefficient on
households’ beta is positive for all of the regressions except for the township in Buriram.

We then look at a stronger null hypothesis that y = E[R;, ] comparing the magnitude of

the estimated regression coefficient { with the township expected return, estimated by

T
2R,

the time-series average R;, == P The table also provides each township’s aggregate

expected return. For the two townships in the central region (Chachoengsao and
Lopburi), the regression coefficients are not statistically different from the township
average return (at 10% level of significance), consistent with the prediction from our
model. However, the coefficients are different from the township average return for the

township in Srisaket. The zero constant implication is also satisfied.

[Table 1]

To illustrate our results graphically, Figure 1 plots the beta of household j on the
horizontal axis against the expected return on household ;’s assets on the vertical axis for
each of the four townships. In general, the figures show a positive relationship between
households’ beta and expected returns. Thus a major implication of the model is

capturing a substantial part of the data. In particular, higher risk, as measured by the co-
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movement of household ROA and township ROA, is associated with higher average

return. The positive ¥ implication from the model is pervasive in the data at various
levels of aggregation. The more stringent test of y = R/, is more difficult to satisfy.!$

Note that this baseline specification is subject to some critiques. We now perform

robustness checks that address these issues below.

[Figure 1]

Time-Varying Risk

Similar to the traditional CAPM in the finance literature, our empirical strategy
assumes that household betas are time-invariant. This assumption allows us to estimate
household betas from time-series regressions. In reality, household betas could be time-
varying. Our sample consists of households engaged in multiple occupations over the
period of 13 years. It is likely that the composition of household occupations (and hence
assets and their associated risks) of some of our sampled households had changed during

this period. Similarly, the expected aggregate returns E[R;,] could change over time as

well, not least from changes in conditioning factors.

We explore this issue by conducting our empirical analysis on the subsamples of

60 months (5 years) at a time. Specifically, we first estimate household’s 3, and expected

return using the time-series data from month 5 to month 64 (years 1-5) for all households.
We then perform a similar exercise using the time-series data from month 17 to month 76

(years 2-6), and so on until the five-year window ends in month 160 (years 9-13). With

18 One may argue that kinship networks are local and operate better at the village or network levels than at

the township level. We present a similar analysis at the village and network levels in Appendix B, with the
results shown in Tables A.5 and A.6. Overall conclusions remain for most, but not all, of the villages and
networks, suggesting that networks may extend beyond the boundary of villages.

142


fai_yaya
Text Box


all of the estimated B ;. and expected return from all of the nine subperiods s for all

households j, we finally estimate equation (5) using the pooled household-subperiod
data.'” Panel B of Table 1 presents the second-stage regression results. The table shows
that the main prediction of our model still holds, i.e., higher beta is associated with higher
expected (average) return. Note that allowing for time-varying risk (beta), the prediction
from the model is also satisfied for Buriram. However, the null hypothesis that the
constant term is equal to risk-free rate (assumed to be zero in this paper) is rejected in all

of the four provinces.
Aggregate Human Capital

The model presented earlier in this paper implies that a household’s beta captures
all of the aggregate, non-diversifiable risk faced by the household. It is possible that there
is omitted variable bias in the estimation of beta if the average return on township total
assets is not the only determinant of the aggregate risk. Aggregate wealth, W, in the
economy-wide resource constraint likely comes from other assets in addition to tangible
capital held by the households in the economy. As shown in Table A.2, labor income
contributes a large share of household income in our sample. Omitting human capital
from the resource constraint implies that the economy-wide average return on physical
assets (both financial and non-financial) might not capture the aggregate non-
diversifiable risk of the economy. We address this issue by performing a robustness

check. Specifically we compute an additional household beta with respect to return to

19 This empirical strategy is similar to the empirical CAPM literature by Black, Jensen, and Scholes (1972).

The difference is that instead of moving the window month by month, we move the window 12 months (1
year) at a time.
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aggregate human capital, proxied by the change in aggregate labor income of all

households in the economy.?° In particular, the first-stage time-series regression becomes

R,=a;+BiR,/ +BR,, +¢€,,
where R}/, represents the return to aggregate physical (non-human) asset and R;;, is the

return to aggregate human capital. The second-stage cross-sectional regression is
D’ _ apa y Ay
Ri=o+y B/ +y'B +n,.

[Table 2]

We then extend our previous empirical analysis to include human capital. The first
four columns of Table 2 show that the regression coefficient of beta with respect to
human capital is not statistically significant in our sample. However, after controlling for
the township return to human capital, the regression coefficients of beta with respect to
total tangible capital (financial, inventory, and fixed assets) remain positive and

significant in all of the four townships.
Time-Varying Stochastic Discount Factor

Similar to the traditional CAPM in the finance literature, parameters that
determine stochastic discount factors are assumed to be time-invariant when we take the
full risk-sharing benchmark to the empirical analysis. In theory, however, they are

determined by the shadow price of consumption goods, which likely moves over time as

20 This approximation strategy is used in the finance literature by Jagannathan and Wang (1996). Their

strategy is based on a simplified ad hoc assumption that labor income, L, follows an autoregressive process
L =(+g)L, +¢, Therefore, human capital, H, defined as the discounted present value of the labor

income stream, is approximated by g — L, where r is the discount rate on human capital, and both r
t

r-g
and g are taken as constants. In this case, the realized capital-gain part of the rate of return on human
capital (not corrected for additional investment in human capital made during the period) will be the growth
of the stock of human capital, which is also the realized growth rate in per capita labor income.
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the aggregate consumption of the economy changes.?! In order to capture this time-
varying stochastic discount factor, we provide a further robustness check following a
strategy introduced by Lettau and Ludvigson (2001a and 2001b) who show that these
time-varying parameters are functions of aggregate consumption-wealth ratio. The log
consumption-wealth ratio, cay, in turn depends on three observable variables, namely log
consumption, c¢; log physical (non-human) wealth, a; and log labor earnings, y. For each

household, we compute five betas with respect to: (1) the aggregate return on tangible

ra

capital, R}/ ; (2) the aggregate return on human capital (as computed in the previous
analysis), R}];(3) the predicted value of c/a\y,; (4) the interaction between R}/, and c/a\y,;

and (5) the interaction between R;;, and cay,.?

(10)

’r apra Yy D’y cay - caya (- ra cayy [ ’y
Rj,t_aj+ﬂjRM,t+ﬁjRM,t+ﬂj Cayt+ﬁj (Cayt'RM,t)"'ﬂj (Cayz'RM,t)+8j,z

In the final stage we run a cross-sectional regression of households’ average

return on the five betas estimated in equation (10). Namely,
R = oy By B +y B vy B ey B e, (D

The results are shown in the last four columns of Table 2. Overall, with the additional
factors in this robustness check, the regression coefficient of market non-human, physical
assets, the main variable from our model, remains positive and significant for all of the

four townships.

5. Idiosyncratic Risk and Return on Assets

21 This point is illustrated clearly in the derivation of equation (4). In this case, the stochastic discount
factor, m”=a—bR,,, is assumed to depend on the time-invariant parameters a and b. However,

parameters a and b are determined by the shadow price of the consumption good, [l .

22 Appendix C provides more information on the estimation procedure of log consumption-wealth ratio.
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The empirical work thus far has abstracted from the presence of idiosyncratic risk
and focused on the implications from the full risk-sharing benchmark. However, there are
reasons why idiosyncratic risk may matter. With any of the departure from complete risk
sharing, the expected return on assets may contain a risk premium that compensates for
residual exposure to idiosyncratic risk.?> We wish to know if this is true for the
households in our sample, and if so, how large that residual exposure is, quantitatively. In
addition, as mentioned earlier, households may be endowed with production technology
that generates the positive relationship between expected return and beta, even in autarky

without risk sharing. We seek to disentangle this.

We follow Fama and Macbeth (1973) and compute idiosyncratic risk from the
variance of the residuals from each of the household’s time-series regressions in the first
step, i.e., the residuals from equation (8).>* This strategy is consistent with the
decomposition of total risk, as measured by the variance of the return on assets, into

aggregate (non-diversifiable) and idiosyncratic (diversifiable) components. Since

equations (8) could be rewritten in a matrix form as R/, =X, B, +¢,,, we have
var(R)) = E[B/Q,, B, 1+ var(e,) (12)
where Q, is the variance-covariance matrix of the aggregate variables and f3; is a vector

of the regression coefficients from equation (8). The first term of the right hand side of

equation (12) is therefore the aggregate risk while the second term is the variance of the

residual. We consider this variance of the residual, 0'? , henceforth simply referred as

household sigma, as our measure of household specific idiosyncratic risk because it

summarizes the volatility of the returns that are not captured by aggregate factor

23 In finance literature, Merton (1987) shows that under-diversified investors demand a return compensation
for bearing idiosyncratic risk. Using the exponential GARCH models to estimate expected idiosyncratic
volatilities, Fu (2009) finds a significant and positive relation between the estimated conditional
idiosyncratic volatilities and expected returns.

24 In addition to Fama and MacBeth (1973), a recent study by Calvet, Campbell, and Sodini (2007) also
uses the same risk decomposition strategy as the one in this paper.
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(aggregate return on assets). We emphasize that this is a household-by-household

calculation.
[Table 3]

Table 3 presents the decomposition of the total risk faced by the median
household in each of the provinces in our sample, based on equation (12). Panel A.1 of
the table uses the beta estimated earlier from the simple specification in equation (8).
Similarly, Panel B.1 uses the betas from the robustness specification in equation (10). The
results shows that a large part of the volatility of the return to enterprise assets comes
from the idiosyncratic component, in all four townships. The orders of magnitude are
large, with the idiosyncratic component capturing at least 80-90% of the risk
decomposition of the median households in three out of four provinces (the exception
being Srisaket). Likewise, the aggregate component can be as low as 2% to 20% in these
three provinces. Of course this finding per se is not inconsistent with the model, which
allows for idiosyncratic risk in the technologies. Indeed it is good in the sense that it
allows us to study the impact of aggregate risk, which one might presume from these

numbers to be small, and of idiosyncratic risk, which one might presume to be large.

We take the first step and add household sigma computed from regressions (8)

and (10), (;'? ,as an additional explanatory variable to equations (9) and (11), respectively.
Ri=a+y B +y ol +1,, (13a)
E; = +l//aﬂ;1 +Wyﬂ;’ +l//cayﬂ;ay +Wcay-a ﬂ;ay~a +l//caylyﬂ]c'ay-y +l//0-0']2. + nj (13b)

The results in Table 4 show that, in both baseline and robustness specifications, higher
idiosyncratic risks as measured by household sigma are associated with higher average

returns in all of the four townships.®> Note, however, that the coefficients for the beta

25 Though this violates the exclusion restriction of the full risk sharing benchmark, we are now in a position
to compute risk premium for each type of risk and compare.
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with respect to the market return on physical assets still remain positive and significant in

three of the townships, with Buriram as the only exception.

[Table 4]

Indeed, though both aggregate and idiosyncratic risk are positively correlated
with higher expected return, the “prices” of these risks, i.e., their contribution to risk
premia, is now shown to be different. We compute aggregate and idiosyncratic risk
premia from equations (13a) and (13b) as empirically estimated in Table 4. Specifically,

for the simple specification, we have:

Aggregate Risk Premium = y* B? (14a)
Idiosyncratic Risk Premium = w° Gf , (15a)

and for the robustness specification, we have:

— o~ — —

Aggregate Risk Premium= w* B +y* B +y " B +y " i +y ' B2 (14b)

o~ o~

Idiosyncratic Risk Premium = y° Gf (15b)

In the financial autarky benchmark, households would not differentiate the
idiosyncratic component and the aggregate component of the total fluctuation of the rate
of return. In this case, the risk premia from both components should be proportional to
the contribution of each component’s contribution to the total fluctuation. Panels A.2 and
B.2 of Table 3 present the decomposition of total risk premium (the sum of the aggregate
risk premium and idiosyncratic risk premium) for the simple and the robustness
specifications, respectively. The result shows that, with the exception of Buriram, the
contribution of the idiosyncratic risk premium to the total risk premium is lower than the
contribution of idiosyncratic risk to the total risk (as discussed earlier in Panels A.1 and
B.1 of the same table). Specifically, for the robustness specification, although

idiosyncratic risk accounts for 86.5% and 89.1% of the total risk of the median
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households in Chachoengsao and Lopburi, it contributes to only 23.6% and 52.9% of the
total risk premium. Likewise, for the median household in Srisaket, idiosyncratic risk
accounts for 57.2% of the total risk while its premium contributes for only 16.7% of the
total risk premium. We also perform a nonparametric statistical test for the difference in
medians and find that the median percentage contribution of idiosyncratic risk to the total
risk is statistically different from the median percentage contribution of idiosyncratic risk
premium to the total risk premium at 1% level of significance in all provinces except for
Buriram.?¢ The pattern for lower and upper quartiles is also similar to the median. Finally,
it is important to note that omitted variables could lead to a positive relationship between
expected return and sigma if a component of aggregate risk were mistakenly in sigma.
However, this would work against us. Our empirical results suggest the impact of sigma

is largely diversified, anyway.

In sum, we cannot treat aggregate and idiosyncratic risks identically when we
analyze risks and returns of household enterprises in developing economies. A household
with high total risk (high variance) may have lower risk premium than another household
if the higher risk is idiosyncratic and diversifiable. Likewise, a household with low total
risk (low variance) could require a higher risk premium if most of the risk is covariate

and non diversifiable.

To illustrate this point, let us consider two households from Lopburi province in
our sample. During the period of this study, household A’s main occupation was livestock
farming while household B grew beans and sunflowers. Household A’s return on assets
fluctuated far relatively more; the variance of the rate of return on assets for household A
was 1.23 times higher than the variance of household B’s return. The coefficient of
variation was even higher, 2.72 times. However, 99% of the variance of the rate of return

on household A’s assets was from the idiosyncratic component while in contrast

26 One possible explanation for Buriram is that it is the place with the most transition of occupations

(toward higher return) and we have shorter period to use our method. See Pawasuttipaisit and Townsend
(2010).
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idiosyncratic risk contributed to only 63% for household B. Consequently, we find that
the risk premium for household A, facing mostly diversified risk was only 0.008
(annualized) percentage point while for B with more aggregate risk it was 1.394, despite
household B’s less volatile return. This example, though deliberately dramatic, is not an
outlier. Below we return to an analysis of risk premia and associated characteristics of

enterprises that deliver statistically significant variation.

6. Risk Sharing: Connecting the Production Approach to the Consumption
Approach

Reassuringly, our main findings on the production side are largely consistent with
earlier studies on the consumption side that idiosyncratic risk is considerably shared
across households in the these villages. Using consumption data from the same sample as
in this paper, Chiappori, Samphantharak, Schulhofer-Wohl, and Townsend (2014) use
variation in aggregate shocks to estimate the degree of heterogeneity in risk tolerance
among the households and find evidence for full risk sharing. Likewise, Karaivanov and
Townsend (2014) find that the consumption and income data of those in family networks
is consistent with full risk sharing, though tied with moral hazard as best fitting models.
Kinnan and Townsend (2012) show that households linked to one another by gifts of
loans, and hence indirectly if not directly connected to outside financial institutions,
achieve full risk sharing; in contrast, isolated households, especially the poor, are
vulnerable to idiosyncratic income risk. Our larger point is that idiosyncratic risk in most
of these studies is partially, though not completely, insured and this is consistent with

what we are finding in this paper with the data on risk premia from the production side.

Regarding the actual mechanisms used for smoothing, i.e., financing a deficit or
saving a surplus, households may buy and sell their assets (though this is rare) or use crop
storage inventories (more common). They can also borrow or lend money formally

through financial institutions or informally through village moneylenders, friends, or
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relatives. Samphantharak and Townsend (2010) provide quantification for these various
smoothing mechanisms using the same Thai data and document the role of gifts among
social networks.?” Our conceptual framework in this paper both combines the production
and consumption sides, as the first-order conditions have made clear, and features the role

of gifts as the primary smoothing mechanism.

[INSERT Table 5]

We perform further analyses that directly connect production and smoothing
mechanism. For each household, we compute the residual from equation (8) as month by
month idiosyncratic shocks. Then, as reported in Table 5, we regress household’s net gifts
(i.e., gift outflows minus gift inflows) on these idiosyncratic shocks, controlling for
aggregate shocks (capturing common township-time dummies) and household fixed
effects (capturing diverse Pareto weights). Since gifts could also be disguised in the form
of state-contingent loans (as in Udry 1994), we also regress household’s net lending (i.e,
lending minus borrowing), as well as household’s net gifts plus net lending, on the same
set of explanatory variables. The coefficients are all statistically significant at the 1%
level. Finally, we also run the standard risk-sharing regressions with the consumption
data (Townsend 1994). Controlling for aggregate shocks and household fixed effects, we
regress monthly consumption on the same idiosyncratic shocks and find a low but

significant coefficient, significant at 5% level.

To summarize, the results in Table 5 show that once we control for province-
month fixed effects, which capture the provincial aggregate shocks, household

consumption is positively correlated with household-specific, idiosyncratic shocks. Thus

27 The risk sharing implications of networks have been studied in other economies as well. For example,
using data from the randomized evaluation of PROGRESA program in Mexico, Angelucci, De Giorgi, and
Rasul (2011) find that members of an extended family share risk with each other but not with households
without relatives in the village. They also find that connected households achieve almost perfect insurance
against idiosyncratic risk. Recently, Attanasio, Meghir, and Mommaerts (2015) study group risk sharing in
extended family networks in the US. They find that majority of shocks to household income are potentially
insurable within family networks but they find, in contrast, little evidence that the extended family provides
insurance for such idiosyncratic shocks.
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risk sharing is imperfect and households do bear some of their idiosyncratic risk. That is
consistent with the fact that idiosyncratic risk is showing up in the risk premium on the
production side. On the other hand, the coefficient is small, and small in comparison with
coefficients on the other regressions, the way the movement in idiosyncratic shocks is

absorbed by net gifts and lending across the households.

Finally, we note that the consumption, gift, and lending-borrowing data used in
the analysis in this section are from different modules of the questionnaire than what we
use in the calculation of ROA. Consistency in the empirical findings reassures us that the
main conclusions in this paper are unlikely driven by measurement error in the data. of
course there remains the possibility of measurement error inflating the variance of the
idiosyncratic shocks, but attenuation bias would hit all of the regressions. Thus the
relative comparison of coefficients across regressions remains of interest, confirming the

role of social networks as a key institution in these villages.

7. Returns Net of Risk Premia

In the development and macroeconomics literatures mentioned earlier in the
introduction, rates of return on assets are usually used as a measure of performance or
productivity of a firm or a household enterprise. These returns to assets however typically
do not take into account that different household enterprises are involved in different
risks and so higher average returns could result from compensation for higher risk and

not productivity.

Another comparison of two households, C and D, from our sample illustrates this
argument. Both households lived in Srisaket province. The main occupation of both
households was cultivation, although they grew different crops. Household C’s main crop
was rice while household D grew cassava. During the period of our study, the average

annualized monthly real rate of return on assets for household C was 9.06% while the
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average rate for household D was at 3.93%, i.e., less than half of the rate for household C.
However, looking closely, our analysis shows that household C’s higher return was
largely due to the higher risk and the types of risk it faced. First, household C was
engaged in production activity whose return fluctuated more than household D. In
particular, the variance of the rate of return for household C was 2.26 times higher than
that of household D. Second, while 70% of the total risk faced by household C was
idiosyncratic and could be (partially) diversified away, the diversifiable risk component
accounted for an even greater percentage, 89%, for household D. As a result, the risk
premium of household C was 8.25 percentage points while it was only 1.11 percentage
points for household D. In other words, household C’s higher average return was mainly
the compensation for higher risk exposure that the household faced, both in terms of the
total and in terms of a greater share of nondiversifiable risk. In the end, household C
actually had a lower return net of risk, i.e., after subtracting risk premia, a net of 0.81%,

in comparison to household D at 2.82%.

The framework in this paper gives us a practical way to compute the risk premia
that contribute to the return on assets and hence the residual return, after adjusting for the
premium, as in the example just given. In the conventional CAPM context, Jensen (1967)

argues that intercepts «;in equations (10) o, can be interpreted as the abnormal return of

an asset, and financial analysts use Jensen’s alpha as a measure of performance of an

asset or a fund manager. We follow this tradition, thinking of ¢, as how well household j

manages its assets in generating income in excess of risk-free rate adjusting for measured

risk premia.
[Figure 2]
Figure 2 shows the histograms comparing the return on assets that is not adjusted

for risks with the return adjusted for both aggregate and idiosyncratic (based on the
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robustness specification). Though risk adjusted returns are naturally shifted to the left,
other aspects of the distribution also change. The modes receive high mass consistently in
the risk-adjusted returns. Further in two provinces the adjusted returns have more mass in
the left tail, and in the other two provinces, in the right tail. The overall point is that the
distributions of the rate of return do change when we adjust for risks, as evident from the
differences in the skewness and the kurtosis of the returns. Table A.7 in the appendix

presents selected descriptive statistics of household alpha.

8. Household Characteristics Associated with Risk Exposure and Return on Assets

Figure 3 presents a scatter plot displaying for each household its aggregate risk
premium and idiosyncratic risk premium. The figure shows that some households in our
sample were exposed to both high aggregate and idiosyncratic risks (those in the upper-
right corner) while many faced little of both risks (those in the lower-left corner). Still,
there are a large number of households that were mainly exposed to one type of risk, but

not the other (those in the upper-left and in the lower-right corners).?

[Figure 3]

Table 6 presents correlations in the data, with different measures of return and risk
of assets as the dependent variable and household’s initial wealth and other demographic
characteristics on the right hand side. Specifically, Panel A presents regression results
when we us the simple measured rate of return on assets (not adjusted for risk) as the
dependent variable. In three out of four provinces, we find that poor households (as
measured by initial wealth) tend to have higher average return on assets. This result might

prompt us to conclude that households in these provinces are financially constrained.

28 Figure 3 also presents two salient findings from our sample. First, there is a positive correlation between
aggregate risk premium and idiosyncratic risk premium (the correlation coefficient is 0.49 and statistically
significant at 1%). Second, there is a large portion of our sampled households with low risk (those near the
origin in Figure 3). In particular, there is variation in aggregate risk premium while the idiosyncratic part is
near zero. This produces a cluster of points on the x-axis.
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However, the results in Panel B reveal a different story. Once adjusted for risk, poorer
households in the central region tend to have a lower return on assets while there is no

relationship between wealth and return on assets for the two provinces in the northeast.

The explanation for these findings is shown in Panels C and D where we examine
the relationship between household characteristics and household beta (aggregate risk
with respect to the market return on physical assets) and household sigma (idiosyncratic
risk). The results highlight the heterogeneity in the risk exposure of households in our
sample. Controlling for household demography, poorer households tend to be more
involved with risky activities, both aggregate (in 3 out of 4 provinces) and idiosyncratic
(in all 4 provinces). We also find that households with younger, less educated, and male
head tend to have more exposure to both aggregate and idiosyncratic risks (although

specific results vary across provinces).

[Table 6]

One might well ask, what is the mechanism that households choose to make their
income smooth or risky? We further explore the sources of this household risk exposure
(results not shown here). Using the data on the shares of household total revenue from
each production activity as well as the data on each household’s main occupation
(cultivation, livestock, fish and shrimp farming, and non-farm business). We find that
cultivation and non-farm business activities are associated with higher aggregate and
idiosyncratic risk (these are statistically significant at 1%). Cultivation and non-farm
business activities are common in our sample (hence aggregate risk), but at the same
time, there is heterogeneity in the variability of returns within cultivation and within
business activities (hence idiosyncratic risk). Finally, we find that poorer households are
more likely to participate in cultivation and non-farm business activities (again,
statistically significant at 1%). Note also that this finding is unlikely driven by the

difference in risk preferences between rich and poor households as Chiappori,
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Samphantharak, Schulhofer-Wohl, and Townsend (2014), using the data from the same
household survey as this paper, find that risk aversion was not correlated with household
wealth. This is related to the underlying force of the full risk sharing benchmark, under

which production and consumption activities are separated.

The result shows how easily one could misinterpret data, if one did not adjust for
risk. One might have impression that relatively poor households have high returns on
assets (as shown in Panel A for all of the provinces except for Lopburi) and thus suffer
from financial constraints. The results here show that the reason why these poor
households have a higher simple rate of return to their business enterprises is from the
fact that they take more risk in their production activities and get compensated
accordingly. Controlling for risks, household enterprises of the poor in the northeast are
not productively different those of the rich, while the poor in the central region tend to
have lower return on assets that the rich. Thus some poor households in our sample, those
of the central region, do seem constrained, but not in the usual, stereotypical sense. Poor
households seem limited in their choices of production activities, as if constrained away
from the activities that have high return net of risk premia and are available only for

richer households.?®

9. Conclusion

We have studied the risk and return of farm and non-farm business enterprises in

village economies with illiquid capital asset markets and limited formal financial

securities. Using data from the Townsend Thai Monthly Survey, conducted in rural and

29 Qur findings do not necessarily contradict existing literature that analyzes the gross rate of return,

unadjusted for risk premia, and financial constraints. If all households are in the same occupation or a
sector that has identical aggregate risk, and if idiosyncratic risk is fully diversified, then actual net returns,
adjusted for risk, are simply a downward shifted version of the unadjusted returns. Some on the right tail of
this distribution may have high net returns and thus may be constrained. More generally, however,
with different occupations and differential exposure to risk, high returns on the right tail of the distribution
may be simply the compensation for high risk. Likewise, high rates of growth of net worth for poor
households with high rates of return does not necessarily indicate the presence of financial constraints, as
those with high expected returns, however risky, will on average as a group, experience high growth.
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semi-urban villages, we find a stark contrast between the quantity of risk, on the one
hand, and the impact of risk on risk premia, on the other. Although idiosyncratic risk is
the dominant factor in the total risk, it is diversified away to a large extent, and so bears a
low risk premium. In contract, aggregate risk cannot be diversified away and likewise it

captures a much larger share of the total risk premia.

How is this reversal in quantities and valuations possible? The answer is that the
Thai households in the sample have extensive family networks and engage actively in
gifts and loans, making the economic environment in these village economies with
informal markets and institutions close to the outcome of the standard capital asset
pricing model, even though, again, there are no formal markets and actively traded assets.
With risk sharing conventions in place, idiosyncratic risk is largely, though not entirely,
pooled away. Indeed, we have confirmed active transactions in these networks as
an underlying mechanism. Controlling for aggregate risk, when residual idiosyncratic
returns are low, gifts are incoming, as is borrowing; and when idiosyncratic returns are

high, gifts are outgoing, as is lending.

Our results, using data on the rates of return from production side, are thus
parallel to those in the consumption risk sharing literature. The latter uses income and
consumption as key variables, showing consumption is largely, though not entirely,
smoothed against idiosyncratic income shocks, once one controls for aggregate shocks.
Gifts and risk sharing networks have been shown in other work to be a key mechanism.
Here in this paper we use the profits from production and the assets used
to generate those profits, to calculate the rates of return. We then show that in the data the
comovement in the rates of return requires compensation in the form of higher expected
return, so that one infers exposure to that aggregate risk. Our analysis allows us to infer
exposure to the idiosyncratic risk in the rate of return as well. This risk requires lower

compensation, so one infers, indirectly, the lower exposure to idiosyncratic shocks.
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We also provide an analysis that jointly makes use of production and consumption
panel data, at the level of individual households over time. We use the same idiosyncratic
shocks inferred on the production side in rate of return data in the standard risk sharing
regression for consumption, and examine how consumption moves with these shocks,
controlling for common aggregate shocks and household specific fixed effects. We show
that idiosyncratic shocks do impact household consumption, as we surmise indirectly by
looking risk premia on the production side. This confirms directly that some of the
idiosyncratic risk is borne by the households. However the coefficient of sensitivity to
this idiosyncratic risk, though statistically significant, is estimated to be small. The
impact of an idiosyncratic shock on household’s response through gifts and lending is
larger. In sum, the work here with production data, consumption data, and network

transactions paints a common, confirmatory picture of economic life in these villages.

Our framework and results have important policy implications: when inferring the
degree of financial constraints and possible targeting, and when inferring underling
productivity and possible misallocation, we need to consider not only the returns but also
risk and risk premia. In particular, as we have emphasized in this paper, we need to
distinguish aggregate and idiosyncratic risk, and how these two components can vary
substantially across households running diverse businesses in different production
sectors. When risk adjustments are common across household, as when there are common
aggregate returns in a sector and idiosyncratic risk is entirely pooled away, then the
distribution of net returns is simply a downward shift of the distribution of returns.
However, when comparing business across sectors or production across different
activities, the adjustments for aggregate and idiosyncratic risks can vary and there is
potentially little association between high returns and underlying productivity. One might
infer that poor households with high returns are financially constrained, but this result can
disappear with risk adjustment. Indeed, the richer households may emerge as the ones
with higher net returns, suggesting obstacles for the poor to leave their current

occupation.
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Appendix

Appendix A: Descriptive Statistics
[Tables A.1-A.4]
Appendix B: Alternative Definitions of the Aggregate Economy

One may argue that kinship networks are local and operate better at the village or
network levels than at the township level. Table A.5 reports the second-stage regression
results when we use villages as aggregates. Despite the smaller number of observations,
the results show that the regression coefficient of household beta is significantly positive
at 10% (or lower) level of significance for 9 of the 16 villages in our sample, with the
only exception of all four villages in Buriram province, two villages in Lopburi, and one
village in Chachoengsao. The result also shows that we cannot reject the null hypothesis

that v = Ru at 10% level of significance for 5 out of those 9 villages in the sample
(Village 7 in Chachoengsao; Village 4 in Lopburi; and Villages 6, 9, and 10 in Srisaket).

[Tables A.5]

We also perform a similar analysis at the network level. In order to analyze the risk and
return at the network level, we construct kinship network maps for the households in the
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Townsend Thai Monthly Survey. Specifically, for each of the relatives of the household
head and the spouse (parents and siblings of the head, parents and siblings of the spouse,
and their children) who was still alive and lived within the village, the survey recorded
which building structure as recorded in the initial census he or she lived. With this
information, we constructed a kinship network map for each village by drawing a link
between two households that were family-related related. We present in Table A.6 the
regressions using network as our definition of aggregate economy. We present only the
results for the networks with more than 15 households. There are nine of them. All are
from different villages (four from Lopburi in the central region; two from Buriram and
three from Srisaket in the northeast). Table A.6 shows that the regression coefficient of
household beta is significantly positive for 5 of the 9 networks. For 2 of the 9 networks,
we however cannot reject the null hypothesis that the regression coefficient is equal to the
network’s average return (Networks 602 and 902 in Srisaket).

[Tables A.6]
Appendix C: Time-Varying Stochastic Discount Factor

To show that the consumption-wealth ratio summarizes the expectation of future returns,
Lettau and Ludvigson (2001a) start from the resource constraint in period ¢ analogous to
what presented in Section 2 of this paper, W,,, =(1+r, . )W,-C,), where W,, C,, and

Ty .1 are wealth, consumption, and market rate of return in period ¢. Following Campbell

and Mankiw (1989), the log-linear approximation of this constraint yields

G =W, zEr{zp\i(rM,zﬂ _Acr+s):|’ where Pw =
s=1

or the steady-state investment to
wealth ratio. Define cay, =c¢, —w, =c, —wa, — (1-w)y,, where @ is the share of physical
wealth in total wealth. Since we do not observe the share of non-human wealth, ,, we
9
cannot directly compute the log consumption to wealth ratio, cay, . Instead, we follow

Lettau and Ludvigson (2001a) and obtain the value of cay, fromcay, = ¢, —wa, -0y, -3,

where the starred variables are the observed quantities from our data and the hatted
values are the estimated coefficients from the township time-series regression
¢, =6+wa, +0y, +¢,.

Appendix D: Risk-Adjust Return

[Table A.7]

163


fai_yaya
Text Box


Mean ROA

Mean ROA

30
L

20
L

10
L

0
L

-10
L

Figure 1 Risk and Return: Township as Market

Chachoengsao Lopburi
Q4
o |
<
o]
o
<
&
3
=
o | .
' .
o
&4
T
2 0 2 4 6
Beta Beta
® (mean) roa Fitted values ® (mean) roa Fitted values
Buriram Srisaket
° .
o |
. &
o
<
g
D T
g §°
Y et - 2
oo° °
. Aol
e e
° .
. . o
&
2 0 2 4 6 0 2 4 6 8
Beta Beta

‘0 (mean) roa Fitted values ‘ ‘0 (mean) roa Fitted values ‘

Remarks Unit of observation is household. There are 129 households in
Chachoengsao, 140 in Lopburi, 131 in Buriram, and 141 in Srisaket. The
fitted lines correspond to regression results presented in Columns (1)-(4)
in Table 1.

Figure 3 Scatter Plots Aggregate Risk Premium and
Idiosyncratic Risk Premium

Remarks Unit of observation is household. The observations are from all
of the four townships. Aggregate risk premium is computed from equation
(14b) while idiosyncratic risk premium is computed from equation (15b),
both using estimates from Table 8. The premia are presented in annualized
monthly percentage return.

Idiosyncratic Risk Premium (%)
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Figure 2 Histograms of Rate of Return on Assets,
Unadjusted and Adjusted for Risk
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Table 1 Risk and Return Regressions: Township as Market

Dependent Variable: Household’s Mean Return on Assets
Panel A: Constant Beta Panel B: Time-Varying Beta
Region: Central Northeast Central Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket Chachoengsao Lopburi Buriram Srisaket
©) ) 3) “4) O] (6) (7 ®)
Beta 2.135%** 2.465%** 0.432 2.335%** 1.250%** 2.307%%* 0.530** 1.888***
(0) (1 (0) (1 (0) (0) (0) (0)
Constant -0.535 -0.503 -0.122 -0.847 -0.325% -0.631%** -0.782%** -1.114%%*
(0.412) (0.561) (0.364) (0.668) (0.176) (0.235) (0.162) (0.304)
Observations 129 140 131 141 1,161 1,260 1,179 1,269
R-squared 0.467 0.210 0.017 0.297 0.330 0.204 0.019 0.260
Township Returns:
Monthly Average 1.68 2.49 0.15 0.80 1.19 2.40 -0.07 1.04
Standard Deviation 0.07 0.10 0.10 0.10 0.75 1.47 0.54 0.75

Remarks For columns (1)-(4), unit of observations is household. Beta is computed from a simple time-series regression of household’s adjusted ROA on township’s
ROA over the 156 months from January 1999 to December 2011. Household’s mean adjusted ROA is the time-series average of household adjusted ROA over the same
156 months. For columns (5)-(8), unit of observation is household-time window. Each time window consists of 60 months. The window shifts 12 months (1 year) at a
time. There are 9 moving windows in total for each household. Beta is computed from a simple time-series regression of household’s adjusted ROA on township’s ROA
in each corresponding time window. Household’s mean adjusted ROA is the time-series average of household adjusted ROA over the corresponding time window.
Robust standard errors corrected for generated regressors (Shanken 1992) are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 2 Risk and Return Regressions with Human Capital and Time-Varying Stochastic Discount Factor: Township as Market

Dependent Variable:
Region:
Township (Province):

Beta with respect to

return on market physical capital (ra)

Beta with respect to

return on market human capital (rh)

Beta with respect to

residual log consumption (cay)

Beta with respect to
the interaction cay*ra
Beta with respect to
the interaction cay*rh
Constant

Observations
R-squared

Remarks Unit of observation is household-time window. For Columns (1)-(4), beta’s are computed from a multivariate time-series regression of household’s

Chachoengsao

Household’s Mean Return on Assets

Northeast
Buriram Srisaket
(3) 4)
0.564%** 1.813%**
0) 0)
-0.0524 0.149
0) 0)

-0.757%%* -1.080***

(0.164) (0.310)
1,179 1,269
0.021 0.270

Central
Chachoengsao  Lopburi
(6] (6)
1.094%** 2.005%**
0 (0)
-0.00542 0.0375
0 (0)
-0.00441 0.00246
0 (0)
-0.00533 -0.0304
0 (0)
0.00134 -0.000574
0 (0)
-0.156 -0.464**
(0.178) (0.223)
1,161 1,260
0.315 0.203

Northeast
Buriram Srisaket
(7 (3
0.392 1.893***
0) 0)

-0.0310 0.179
0) 0)
0.0333 0.0789
0) 0)
-0.131 -0.101
0) (0)
0.0109 -0.0130
0) (0)
-0.589*** -1.164%**
(0.162) (0.268)
1,179 1,269
0.049 0.306

monthly adjusted ROA on township’s monthly return on market physical capital (ra) and township’s return on human capital (ry), which is proxied by the
monthly growth rate of township’s total labor income. Regressions are performed on moving windows of 60 months. The window then shifts 12 months (1 year)

at a time and there are 9 moving windows in total for each household. Household’s mean adjusted ROA is the time-series average of household adjusted ROA

over the corresponding time window. For Columns (5)-(8), similar analysis is performed, with additional explanatory variables. Residual log consumption is the

residual computed from time-series regression of township’s monthly log food consumption on township’s total physical asset at the beginning of the month and
township’s total labor income during that month. Interaction terms are then defined accordingly. Robust standard errors corrected for generated regressors

anken are reported in parentheses. p<0.01, ** p<0.05, * p<0.1.
(Shanken 1992) di h **¥ p<0.01, ** p<0.05, * p<0.1
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Table 3 Decomposition of Risk and Risk Premium (Median Households by Province)

Region: Central Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket
p25 p50 p75 p25 p50 p75 p25 p50 p75 p25 p50 p75

Panel A: Baseline Specification
A.1: Decomposition of Risk (Variance)
Aggregate Risk 0.3% 1.9% 6.1% 0.5% 2.4% 7.7% 1.8% 6.0% 16.0% 11.1%  34.1%  56.2%
Idiosyncratic Risk 93.9% 98.1% 99.7% 92.3% 97.6% 99.5% 84.0% 94.0% 98.2% 43.8%  659%  88.9%
A.2: Decomposition of Risk Premium
Aggregate Risk 54.6% 78.4% 95.3% 11.3% 38.5% 58.3% -52.8% -18.7% -5.6% 46.1% 71.2%  86.7%
Idiosyncratic Risk 4.7% 21.6% 45.4% 41.7% 61.5% 88.7% 105.6% 118.7% 152.8% 13.3%  28.8%  53.9%

Panel B: Robustness Specification

B.1: Decomposition of Risk (Variance)

Aggregate Risk 11.0% 15.1%  22.6% 8.4% 12.0% 19.8% 12.9% 20.3% 26.6% 31.1%  45.0%  59.1%

Idiosyncratic Risk 77.4% 84.9% 89.0% 80.2% 88.0% 91.6% 73.4% 79.7% 87.1% 40.9%  55.0%  68.9%
B.2: Decomposition of Risk Premium

Aggregate Risk 43.4% 674%  93.7% -2.2% 45.1% 78.8% -47.0% 11.6% 64.6% 66.7%  80.5%  90.9%

Idiosyncratic Risk 6.3% 32.6%  56.6% 21.2% 549%  102.2% 35.4% 88.4% 147.0% 9.1% 19.5%  33.3%

Number of Observations 129 129 129 140 140 140 131 131 131 141 141 141

Remarks Unit of observation is household. Panel A presents the results from a baseline specification, as shown in equation (8), using the empirical results from
Columns (1)-(4) of Table 1. Panel B presents the results from a full robustness specification, as shown in equation (10), using the empirical results from Columns
(5)-(8) of Table 2. The numbers for each household are the average across estimates from nine different time-shifting windows.
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Table 4 Aggregate Risk, Idiosyncratic Risk, and Rate of Return: Township as Market

Panel A: Baseline Specification

Dependent Variable: Household’s Mean ROA Household’s Mean ROA
Region: Central Northeast Central Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket Chachoengsao Lopburi Buriram Srisaket
@) ) 3) “) (%) (6) (7 ®)
Beta with respect to 0.903%** 1.518%*** -0.181 1.334%*%* 0.487%** 1.105%** 0.0137 1.331%%*
return on market physical capital (ra) (0.311) (0.305) (0.349) (0.354) 0) 0) 0) (0)
Beta with respect to 0.00598 0.06 -0.0411 0.0799
return on market human capital (rh) 0) (0) (0) 0)
Beta with respect to -0.0117 -0.00401 0.0106 0.0376
residual log consumption (cay) 0) (0) (0) 0)
Beta with respect to -0.0117 0.0245 -0.0686 -0.0560
the interaction cay*ra 0) 0) 0) (0)
Beta with respect to -0.00166 -0.000644  0.00392 -0.0127
the interaction cay*rh 0) 0) 0) (0)
Sigma 0.216%** 0.184%**  0.131%**  (0.205%** 0.00428***  0.00467*** 0.00389%*** 0.00367***
(0.0499) (0.0362) (0.0432) (0.0361) (0.000689)  (0.000400) (0.000435) (0.000296)
Constant -1.999*** 3 32%** ] 576%** D T45%** -0.489%** -1.535%**  _1.356%** -1.491***
(0.433) (0.695) (0.509) (0.589) (0.171) (0.214) (0.151) (0.237)
Observations 129 140 131 141 1,161 1,260 1,179 1,269
R-squared 0.558 0.280 0.114 0.459 0.433 0.330 0.196 0.446

Panel B: Robustness Specification

Remarks Unit of observation is household-time window. Beta’s are computed from a multivariate time-series regression of household’s monthly adjusted ROA
on township’s monthly return on market physical capital (ra) and township’s return on human capital (rh), and township’s residual log consumption (cay).
Township’s return on human capital (ry) is proxied by the monthly growth rate of township’s total labor income. Township’s residual log consumption is the
residual computed from time-series regression of township’s monthly log food consumption on township’s total physical asset at the beginning of the month and
township’s total labor income during that month. Interaction terms are then defined accordingly. Sigma is the variance of error terms from regressions used to
estimate beta’s for each household-time window. Robust standard errors corrected for generated regressors are reported in parentheses. *** p<(0.01, ** p<0.05, *
p<0.1.
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Table 5 Idiosyncratic Income, Consumption, Gift, and Lending

Dependent Variable: Net Gift Outflow Net Lending Il:llits(;lg g:;g:::; Consumption
Idiosyncratic Income 13.02%#* 27.67*** 40.66*** 4.857**
(4.795) (7.507) (9.000) (2.081)
Province-Month Fixed Effects Yes Yes Yes Yes
Household Fixed Effects Yes Yes Yes Yes
Observations 81,664 81,712 81,664 81,712
R-squared 0.011 0.009 0.009 0.014
Number of Households 541 541 541 541

Remarks: Unit of observation is household-month. Net gift outflow is defined as gift outflow minus gift inflow. Net
lending is defined as lending minus borrowing. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, *
p<0.1
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Table 6 Determinants of Rate of Returns and Risks

Region Central Northeast Central Northeast
Province Chachoengsao Lopburi Buriram Srisaket Chachoengsao Lopburi Buriram Srisaket
Panel A: Simple Rate of Return Panel B: Risk-Adjusted Rate of Return
Total Initial Wealth -0.0140%* 0.534%** -0.594%* -2.149%** 0.0287*** 0.711%%* -0.323 -0.109
(0.00694) (0.0791) (0.255) (0.323) (0.00806) (0.0691) (0.262) (0.192)
Household Size -0.0868 -0.729%** -0.0651 -0.144 0.182 -0.872%** -0.239 -0.577***
(0.177) (0.249) (0.169) (0.228) (0.123) (0.205) (0.1406) (0.166)
Age of Household Head -0.0417** 0.00155 0.00627 0.00231 0.0217 0.0338* 0.0257** 0.0550%**
(0.0201) (0.0211) (0.0142) (0.0209) (0.0133) (0.0174) (0.0125) (0.0148)
Education of Household Head -0.115 -0.469%** 0.128 -0.492%** 0.209* -0.368*** 0.0896 -0.252%*
(0.136) (0.120) (0.0823) (0.133) (0.108) (0.106) (0.0746) (0.108)
Household Head Gender (Male=1) 0.590 -0.597 -0.997%* 1.710%** -1.580%** -0.291 -0.685* -0.0355
(0.444) (0.510) (0.415) (0.510) (0.345) (0.369) (0.386) (0.401)
Constant 4.434%* 4.472%%* 0.101 4.636%*** -2.320% -0.815 -1.911%* -2.299*
(1.815) (1.766) (1.103) (1.791) (1.204) (1.494) (0.964) (1.233)
R-squared 0.014 0.078 0.022 0.084 0.026 0.128 0.027 0.080
Panel C: Aggregate Risk Panel D: Idiosyncratic Risk
Total Initial Wealth -0.0261*** -0.00532 -0.178%** -0.831*** -6.902%** -34.73%** -68.39%** -239.2%**
(0.00397) (0.0148) (0.0572) (0.0935) (1.087) (7.917) (17.98) (35.16)
Household Size -0.141%** 0.0543 0.0622 0.224%** -51.43%%%* 23.16 43.24%%* 27.56
(0.0695) (0.0491) (0.0444) (0.05206) (19.67) (17.68) (18.51) (26.59)
Age of Household Head -0.0482%**  -0.0152%** -0.00635 -0.0115%* -9.930%** -1.943 -4.848%*** -0.827***
(0.0108) (0.00479) (0.00432) (0.00540) (2.391) (1.529) (1.549) (2.270)
Education of Household Head -0.266%** -0.0172 0.000534 0. 111%** -49.46%** -8.927 9.993 -21.49*
(0.0529) (0.0158) (0.0187) (0.0225) (10.47) (5.995) (6.210) (11.86)
Household Head Gender (Male=1)  1.766*** 0.0687 0.304*** 0.789%** 319.9%** -109.6 -63.05 153.8%**
(0.212) (0.122) (0.0936) (0.117) (48.73) (77.08) (46.39) (58.81)
Constant 4.888%** 1.574%%%* 0.847%** 2.326%%* 1,081 %*** 648.4%%* 505.1%** 1,038***
(0.918) (0.366) (0.313) (0.429) (216.8) (141.2) (105.9) (190.6)
R-squared 0.080 0.164 0.043 0.169 0.072 0.050 0.041 0.109
Observations 1,082 1,195 1,100 1,172 1,082 1,195 1,100 1,172

Remarks Unit of observation is household-round (shifting time window). For each household, beta and sigma are estimated from the regression in equation (6). Beta is
the regression coefficient with respect to aggregate return on physical assets (ra). Sigma is the variance of the error terms from the regression. Household size is the
number of household members aged 15-64. Age of household head was as of the end of December 1998. Initial wealth is in million baht. All regressions include village
fixed effects. Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.1 Descriptive Statistics of Household Characteristics

Number of
Observations
Region
Township (Province)
As of December 1998

Household size 129
Male 129
Female 129
Male, age 15-64 129
Female, age 15-64 129

Average age 129

Maximum years of education 129

Total Assets (Baht) 129

156-Month Average (January 1999-December 2011):

Monthly Income (Baht) 129

Total Assets (Baht) 129
Fixed Assets (% of Total Assets) 129

Total Liability (Baht) 129

Liability to Asset Ratio 129

Region
Township (Province)
As of December 1998:

Household size 131
Male 131
Female 131
Male, age 15-64 131
Female, age 15-64 131

Average age 131

Maximum years of education 131

Total Assets (Baht) 131

156-Month Average (January 1999-December 2011):

Monthly Income (Baht) 131

Total Assets (Baht) 131
Fixed Assets (% of Total Assets) 131

Total Liability (Baht) 131

Liability to Asset Ratio 131

Percentiles Number of
25th 50th 75th Observations
Central
Chachoengsao
3.0 4.0 6.0 140
1.0 2.0 3.0 140
1.0 2.0 3.0 140
1.0 1.0 2.0 140
1.0 1.0 2.0 140
29.3 36.3 44.5 140
6.0 9.0 12.0 140
380,465 1,109,228 3,636,334 140
7,561 13,696 23,637 140
857,892 1,745,109 4,275,229 140
37% 61% 80% 140
8,470 31,455 105,216 140
0% 2% 6% 140
Northeast
Buriram
3.0 4.0 5.0 141
1.0 2.0 3.0 141
1.0 2.0 3.0 141
1.0 1.0 2.0 141
1.0 1.0 2.0 141
20.9 27.6 393 141
4.0 6.0 8.3 141
356,201 572,491 947314 141
2,073 3,677 5,584 141
503,434 741,882 1,114,981 141
39% 57% 69% 141
24,316 56,805 109,264 141
3% 8% 17% 141

Percentiles
25th 50th
Lopburi
3.0 4.0
1.0 2.0
1.0 2.0
1.0 1.0
1.0 1.0
25.6 32.3
42 6.0
336,056 1,074,082
5,836 10,486
653,339 1,645,757
40% 59%
34,595 121,412
4% 8%
Srisaket
4.0 5.0
2.0 2.0
2.0 2.0
1.0 1.0
1.0 1.0
25.2 32.0
5.3 7.0
156,313 387,634
2,160 3,672
317,444 577,064
35% 63%
23,471 42,932
4% 9%

75th

5.0
3.0
3.0
2.0
2.0
42.0
9.0

2,387,329

20,765

3,052,390

1%
285,300
16%

6.0
3.0
3.0
2.0
2.0
36.3
10.3
881,455

5,276
1,048,213
75%
75,531
17%

Remarks The unit of observations is household. Average age and maximum years of education across household members within a given household. Assets,
liabilities, and income are in nominal value. Fixed assets include equipment, machinery, building, and land.
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Table A.2 Revenue from Production Activities (% by Township)

Region: Central Northeast
Township (Province): Chachoengsao Lopburi Buriram Srisaket
Production Activities
Cultivation 13.2% 39.4% 13.5% 33.7%
Livestock 21.0% 22.8% 1.0% 1.1%
Fish and Shrimp 17.6% 0.0% 0.3% 1.6%
Non-farm Business 28.8% 19.7% 59.2% 28.6%
Wage Earning 18.4% 15.2% 22.6% 27.9%
Number of Sampled Households 129 140 131 141

Remarks The unit of observations is township. The percentage of revenue is the revenue of each production activity from all
households in our sample divided by the total revenue from all activities in the township. The revenues are computed from all of the
156 months (January 1999 to December 2011).

Table A.3 Descriptive Statistics of Networks in Village and Township

Region Central Northeast
Township (Province) Chachoengsao Lopburi Buriram Srisaket
Number of Observations 129 140 131 141
% of Households with relatives living in the same...
Village 50.4% 76.4% 80.9% 87.9%
Township 87.8% 88.4% 97.1% 94.0%

Remarks The unit of observation is household. Relatives are defined as parents of household head, parents of household head's
spouse, siblings of household head or of household head's spouse, or children of household head. Network variables are computed as

of August 1998 (the initial baseline survey, i.e. Month 0).
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Table A.4 Descriptive Statistics of Return on Assets: Quartiles by Township

Number of Percentiles Number of Percentiles
Observations 25th 50th 75th Observations 25th 50th 75th
Region: Central
Province (Township): Chachoengsao Lopburi
Mean 129 -1.72 0.38 3.99 140 -1.67 1.46 4.53
Standard Deviation 129 4.38 7.56 16.61 140 10.16 16.51 24.77
Coefficient of Variation 129 2.02 3.14 5.46 140 3.27 4.65 8.85
Region: Northeast
Province (Township): Buriram Srisaket
Mean 131 -1.32 0.28 1.56 141 0.21 1.99 4.29
Standard Deviation 131 8.38 13.92 22.59 141 10.16 16.78 26.87
Coefficient of Variation 131 4.03 8.70 17.48 141 4.03 5.92 11.52

Remarks Unit of observations is households. ROA is rate of return on household’s total asset, computed by household’s net income (net of
compensation to household labor) divided by household’s average total assets over the month. ROA is real return, adjusted by regional Consumer
Price Index from the Bank of Thailand, and reported in annualized percentage. Mean, standard deviation, and coefficient of variation of ROA are
computed from monthly ROA for each household over 156 months (January 1999 to December 2011). The percentiles are across households in
each township.
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Table A.5 Risk and Return Regressions: Village as Market
Dependent Variable: Household’s Mean ROA
Province: Chachoengsao Lopburi
Village: 02 04 07 08 01 03 04 06
Beta 2.473%%* 3.232%%* 6.741%%* 0.720 2.163 3.185 4.399%#** 4.884#**
(0) (1 2 (D “4) A3) (1 (1
Constant -1.105 -0.333 -0.739 1.162 -0.827 0.312 0.257 -1.629
(0.899) (0.756) (0.821) (0.984) (1.434) (0.873) (0.572) (1.503)
Observations 35 36 27 31 34 29 37 40
R-squared 0.449 0.702 0.446 0.036 0.012 0.126 0.472 0.337
Village Returns:
Monthly Average 1.09 1.48 4.13 0.73 2.03 2.49 2.48 2.85
Standard Deviation 0.14 0.08 0.50 0.12 0.17 0.34 0.14 0.33
Province: Buriram Srisaket
Village: 02 10 13 14 01 06 09 10
Beta 0.827 0.547 0.217 0.697 2.759%** 3.680%*** 1.557** 1.902*
(1 2 (1 (D (1 2 (1 (1
Constant -0.628 0.346 0.684 -0.541 -2.407** -0.558 0.735 -1.748
0.417) (1.197) (0.831) (0.688) (1.172) (1.661) (1.001) (1.907)
Observations 34 28 34 35 38 42 39 22
R-squared 0.022 0.010 0.003 0.014 0.510 0.387 0.114 0.149
Village Returns:
Monthly Average -0.14 1.56 0.36 -0.52 -0.57 1.88 0.87 0.95
Standard Deviation 0.11 0.14 0.23 0.17 0.16 0.12 0.13 0.15

Remarks Unit of observations is household. Beta is computed from a simple time-series regression of household adjusted ROA on village ROA over the 156 months
from January 1999 to December 2011. Household’s mean adjusted ROA is the time-series average of household adjusted ROA over the same 156 months. Standard
errors corrected for generated regressors (Shanken 1992) are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.6 Risk and Return Regressions: Network as Market

Dependent Variable:
Region:

Province:

Village:

Network:

Beta

Constant

Observations

R-squared

Network Returns:
Monthly Average
Standard Deviation

Region:
Province:
Village:
Network:
Beta

Constant

Observations

R-squared

Network Returns:
Monthly Average
Standard Deviation

01
03
-3.088
(4.302)
0.433
(1.448)
16
0.012

2.03
0.20

Buriram
13
03
1.373
(0.988)
-0.249
(0.694)
23
0.184

0.38
0.20

Household’s Mean ROA
Central
Lopburi
03
03
3.265
(4.033)
1.523
(1.244)
18
0.041
2.46
0.41
Northeast
14 01
03 03
0.728 2.842%**
(1.046) (0.722)
-0.460 -2.205*
(0.794) (1.226)
27 23
0.015 0.365
-0.52 -0.58
0.16 0.14

04
06
7.366%**
(2.383)
0.123
(0.865)
20
0.464

2.52
0.13

Srisaket
06
02
3.832%*
(1.484)
-0.452
(1.845)
37
0.374

1.88
0.13

06
01
5.189%%
(0.881)
-1.655
(1.799)
33
0.345

2.85
0.35

09
02
1.540%*
(0.618)
0.554
(1.025)
36
0.134

0.87
0.13

Remarks Unit of observations is housechold. Beta is computed from a simple time-series regression of household’s adjusted
ROA on network’s ROA over the 156 months from January 1999 to December 2011. Household’s mean adjusted ROA is the
time-series average of household adjusted ROA over the same 156 months. Standard errors corrected for generated

regressors (Shanken 1992) are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.7 Descriptive Statistics of Household Alpha: Township as Market

Province

Central
Chachoengsao
Lopburi

Northeast
Buriram
Srisaket

Central
Chachoengsao
Lopburi

Northeast
Buriram
Srisaket

Central
Chachoengsao
Lopburi

Northeast
Buriram
Srisaket

129
140

131
141

6.51
6.31

3.49
5.87

Standard
Deviation

Panel A: Return on Assets, Not Adjusted for Risks

Skewness

1.14
-0.93

0.24
0.75

Kurtosis

4.64
5.46

4.79
5.53

25th

-1.72
-1.67

-1.32
0.21

Panel B: Return on Assets, Adjusted for Aggregate Risks

Number of M

Observations can
129 1.90
140 1.37
131 0.30
141 2.83
129 0.68
140 0.28
131 -0.28
141 -0.11

5.52
5.81

3.60
4.84

0.44
-1.47

-0.02
0.24

5.17
7.05

4.54
5.76

-1.75
-1.98

-1.94
-1.43

Percentiles
50th

0.38
1.46

0.28
1.99

-0.15
1.00

-0.27
-0.08

Panel C: Return on Assets, Adjusted for Aggregate and Idiosyncratic Risks

-0.49
-1.54

-1.36
-1.49

4.52
5.27

3.52
4.16

-0.305
-1.87

-0.73
-0.677

6.09
8.12

4.38
5.70

-2.21
-3.49

-2.75
-2.55

-0.42
-0.12

-0.75
-0.72

75th

3.99
3.16

1.39
4.29

2.59
3.16

1.39
1.18

1.469
1.493

0.54
0.313

Remarks Unit of observations is households. Panel A reports descriptive statistics of rate of return without adjusting for
any risk (but adjusted for household’s own labor). Panel B report rate of return adjusted for aggregate risks, where risk
premium is computed from market’s mean ROA (ra), market return on human capital (ry), residual consumption (cay),
and their interactions cay*ra and cay*rh, as defined in equation (24) in the text. Panel C report rate of return adjusted for
aggregate risks, where risk premium is computed from market’s mean ROA (ra), market return on human capital (ry),
residual consumption (cay), and their interactions cay*ra and cay*rh, as defined by equation (14b), as well as
idiosyncratic risk from sigma, as defined by equation (15b) in the text. For each household, the return in Panels B and C
is averaged across 9 shifting time windows. *** p<0.01.
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AARNUIN A

Teazduaiivteideneliynlasainis “Wauiesranuimuiasugiauazdinuveniiseu

Ine” Fawmuisiuiu Professor Robert M. Townsend

1. The financial life cycle of Thai households: management of assets, real and
financial, saving for older age in theory and in practice. Regional comparison:
northeast vs central or rich vs poor households. Related are case studies of the
lives of Thai households, including debt management and other issues.

Including studies of aging population.

We use detailed income, balance sheet, and cash flow statements
constructed for households in a long monthly panel in an emerging market
economy, and some recent contributions in economic theory, to document and
better understand the factors underlying success in achieving upward mobility in the
distribution of net worth. Wealth inequality is decreasing over time, and many
households work their way out of poverty and lower wealth over the seven year
period. The accounts establish that, mechanically, this is largely due to savings rather
than incoming gifts and remittances. In turn, the growth of net worth can be
decomposed household by household into the savings rate and how productively
that savings is used, the return on assets (ROA). The latter plays the larger role. ROA
is, in turn, positively correlated with higher education of household members,
younger age of the head, and with a higher debt/asset ratio and lower initial wealth,
so it seems from cross-sections that the financial system is imperfectly channeling
resources to productive and poor households. Household fixed effects account for
the larger part of ROA, and this success is largely persistent, undercutting the story
that successful entrepreneurs are those that simply get lucky. Persistence does vary
across households, and in at least one province with much change and increasing
opportunities, ROA changes as households move over time to higher-return
occupations. But for those households with high and persistent ROA, the savings rate
is higher, consistent with some micro founded macro models with imperfect credit
markets. Indeed, high ROA households save by investing in their own enterprises and

adopt consistent financial strategies for smoothing fluctuations. More generally
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growth of wealth, savings levels and/or rates are correlated with TFP and the

household fixed effects that are the larger part of ROA.

The financial lives of rural households in Thailand are quite varied. Many
households engage in production activities, while others are traditional wage earners.
Households spend this income very differently. Some consume regularly from their
own production, while other households have to make out-of-pocket expenditures
for their consumption. Likewise, there are both households with high saving rates and
households with high borrowing rates. Over time, wealth accumulation and growth
rates vary greatly across rural households. We have documented households which
see double-digit average annual growth of their wealth, whereas some households
have depleted their wealth dramatically. Income and wages from activities such as
production and labor are important sources of funds for a majority of households,
but a notable portion of the surveyed sample are quite reliant on gifts and
remittances. The differences observed in the financial lives of rural households are
also observed across provinces. The one commonality across this analysis is that the
lives of rural households are rarely simple. Differences within households — as each is
composed of members with distinct characteristics — and changes over time - as a
given household or its member changes behavior over time - make analysis even

more interesting.

2. The role of the village, or community, as an informal network of support and
assistance, including the role in gifts and loans in providing insurance, if not
credit. Viewing the village or community as a financial market and the theory of

portfolio diversification. The interaction of labor market with risk sharing.

Many risks are present in rural developing economies: illness, weather, the
sudden need to finance an investment opportunity, etc. Yet for many households in
rural developing economies, consumption and investment are insured against short-
term, idiosyncratic risks to a large extent, despite limited availability of formal
banking and insurance products. The importance of both kinship networks and
financial institutions in facilitating consumption smoothing and investment financing
has been demonstrated in many settings. Yet, while the importance of kinship
networks and financial access are each increasingly well-documented, the channels

through which these effects occur and the relationship between kinship networks
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and financial access are not well understood. We use unique data from rural Thai

households to examine this interplay.

We study risk and return of farm and non-farm business enterprises with
illiquid capital assets. Using data from a survey conducted in rural and semi-urban
villages in Thailand, we find a stark contrast between the quantity of risk, on the one
hand, and the impact of risk on risk premia, on the other. Although idiosyncratic risk
is by far the dominant factor in total risk, aggregate risk captures a much larger share
of total risk premia. The Thai households in the sample have extensive family
networks and engage actively in gifts and loans, making the economic environment in
these village economies with informal markets and institutions close to the outcome
of the standard capital asset pricing model even though there are not formal markets
and actively traded assets. Our results, using data from production side and rates of
return, are parallel to those in the consumption risk sharing literature. In particular,
gifts are shown to be a mechanism mitigating the impact of idiosyncratic risk. Our
framework and results have important policy implications: when inferring the degree
of financial constraints and possible targeting, and when inferring underling
productivity and possible misallocation, we need to consider not only the returns
but also risk and risk premia and how these can vary substantially across households

running businesses and across production sectors

3. The industrial organization of financial service providers and their use by Thai
households and business in their financial strategies. The interaction among
government and private sector banks in the location of branches and

services.

The theory of the optimal allocation of risk and the Townsend Thai panel
data on financial transactions are used to assess the impact of the major formal and
informal financial institutions of an emerging market economy. We link financial
institution assessment to the actual impact on clients, rather than ratios and non-

performing loans.

One project is on the demand side. We derive both consumption and
investment equations from a common core theory with both risk and productive

activities. The empirical specification follows closely from this theory and allows
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both OLS and IV estimation. We thus quantify the consumption and investment
smoothing impact of financial institutions on households including those running
farms and small businesses We present a contract-based model of industrial
organization that allows us to consider in a unified way both different information
frictions (moral hazard, adverse selection, both) and a variety of market structures

(monopoly, imperfect competition, various strategic interactions).

Another project is on the supply side. Dynamic spatial competition models
offer a method for understanding geographic patterns of financial service provision
over time. By comparing simulations to actual data for spatially distinct markets, we
are able to identify how financial service providers make bank location and
expansion decisions. The motivating factor behind location decisions can be profit
maximization (as might be anticipated for commercial banks) or overall levels of

financial access (as might be anticipated for government development banks).

We generalize and combine to show how this method can be applied to the
spread of the banking industry in emerging market countries, emphasizing observed
transitions, namely the geographic locations of branches. Local collusive monopoly
organizations and Bertrand-like competitive environments in location and utility
space are considered alongside with frictions affecting the outcome, namely
provincial spatial costs and the information structure. Mixed environments with fully
informed local incumbents and entrants facing adverse selection are analyzed. Our
larger goal, beyond calibrated numerical examples, is to develop a framework with

an operational toolkit for empirical work.

4. Obstacles and limitations, needs for improvement: the study of cash
management, insurance against long term disability, investment and long term

capital flows.

Thai households seem to be holding relatively large amounts of cash for

transaction purpose. We will use models and data to quantify this.

The head and principle income earner of a Thai household can suffer
disability and lose income for the rest of lives. We will exam and try to quantify

impacts of this.
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We are re looking again at the hypothesis that funds do not flow readily from
low to high return investment projects. We are looking at this within villages and

across villages, including regional flow of funds.

5. Local, regional and national development, the role of within country trade
and capital flows and quantification of welfare impact. he role of financial

deepening.

We disentangle the impact of real factors (movement in sectoral relative
prices) and financial factors (lower interest rates, more liberal credit/asset ratios) on
households running farm/business projects or providing wage labor in diverse, small
village economies that are open to trade and capital flows. To do so we proceed in
steps: create the village economic SNA and balance of payments accounts from
detailed balance sheets and income statements available from a comprehensive,
integrated survey; generate stylized facts on factor prices, factor intensities, financial
obstacles, and openness; construct a two-sector occupation choice/trade/financially-
constrained open economy model around these facts; estimate/calibrate key
parameters and initial conditions of the model in diverse regions; simulate and judge
model performance against the data; and run some counterfactual exercises,
namely, freezing real or financial factors at their initial values and comparing to the
baseline simulations, or more radically, making the economies closed with respect to
trade, to capital flows, or to both. We find through these counterfactual model-
based exercises that the impact of real and financial factors can be heterogeneous
and large, generating both gains and losses and non-monotone impact across wealth

classes and occupations (even allowing for occupation shifts).

In a related project we are creating an economic model calibrated for

Thailand that predicts interregional flows of capital and labor.

6. wansznuvasladeuszynsaeaarduasauainazyuvulusuun  (Effects of

Population Structure on Family Institution and Community in Rural Thailand)
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1. The financial life cycle of Thai households: management of assets, real
and financial assets, saving for older age in theory and in practice. Regional comparison:
northeast vs central or rich vs poor. Related are case studies of the lives of Thai
households, including debt management and other issues. Including studies of aging
population.

2. The role of the village, or community, as an informal network of support
and assistance, including the role in gifts and loans in providing insurance, if not credit.
Viewing the village or community as a financial market and the theory of portfolio
diversification.

3. The industrial organization of financial service providers and their use by
Thai households and business in their financial strategies. The interaction among government
and private sector banks in the location of branches and services.

4. Obstacles and limitations, needs for improvement: the study of cash
management, insurance against long term disability, investment and long term capital flows.

5. Local, regional and national development, the role of within country trade
and capital flows and quantification of welfare impact. The role of financial deepening.

6. Aging society: effects of population structure on family institution and
community in rural Thailand.
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7. The role of the village, or community, as an informal network of support and
assistance.
8. The industrial organization of financial service providers and their use by Thai

households and business in their financial strategies.
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