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Overview: Models, Methods and Policy

» Apply GE Theory for Developing Countries:
- Understanding ) Positive economics
- Evaluating — Analyzing impact of policy/interventions
> Design — Of better markets and policy

» A research algorithm and the Main Methodological Approach

- Realistic environment in GE terms - Preferences, Endowments,
Technology, Shocks, and Geography

- based on reality from data (not assumptions)
> Testing a benchmark from theory of GE
- Fits - may fit one level (village) and not another (across provinces)
> if anomalies:
- If natural, then remodel and start algorithm again
- If policy induced barriers, then innovate to remove artificial barriers

» Micro-to-macro modeling helping to identify:
> Micro up, real intermediation on the ground, and macro down (e.qg.,
inflation, crisis)
- Get rid of micro versus macro distinction
- Interactions, channels of transmission
- Heterogeneous agents and heterogeneous policy effects



General Equilibrium Theory-Bringing
Abstract Material to Life

Definition 1 (Walrasian Equilibrium) 4 Walrasian Eguilibrium is an
allocation (x*,y") and a price vector p € BE such that:

1. For each 3 = 1,2, . J y; maximizes profits given prices: py; = py; for
all y; € Y;

2 Foreach 1= 1,2 . I =z is marimal for i's preference over her budget

7
set: that is: x} 77; x; for all x; € X; - px; < pw; + E iz Eijpy}

I J
8. The allocation is feasible: 2521 xI =W+ Z_;‘:l Y

Definition 2 (Price Equilibrium with Transfers) An allocation (z*,3") and
a price vector p* £ ]Rf_ constitute a price eguilibrium with transfers if

I
there exists an assignment of wealth levels (wy, wa, ..., wy) such that z w; =
=1

J
T+ Z_{:w, py; such that:

1. For each 3 = 1,2, ... J, y; mazimizes profits given prices. py; = py; for
all y; € Y

2 Forenchti=1,2 I =z iz mazimal for i's preference over her budget
set; that is: x] 77; x; for all z; € X @ pr < wy

I J
3. The allocation is feasible: Z JE =TS Z Y
=

Of course. any Walrasian equilibrium is a price equilibrinum with

J
transfers, with w; = pw; + Zj:l Pﬂijy}



The Circular Flow Basis of NIPA: It is from GE

Factor services
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Two widely used models: CGE and
DSGE, underpinnings

» Aggregation is questionable

» IF complete markets benchmark is inadequate
- then cannot separate households and firms
- DSGE not perform well on financial crises

» There is no financial sector in either CGE or DSGE
» Two paths

1.Impose frictions and actors - still macro
aggregated - assume functions, markets,
contracts

2.0r measure obstacles, micro context
- explain markets and institutions we see (or recommend)
> investigate micro underpinnings and rebuild




General Equilibrium Development Economics

"Financial Structure and Economic Welfare: Applied General

E%L]li(l)ibrium Development Economics," Annual Review of Economics,

» Key building blocks- Be True to the Environment
- Family, Network, Village

- Geography, Financial institutions, flow of funds

- Households as firms

- Impediments to trade as measured in micro data




Village Economies

As general equilibrium small open economies
This is an example of how to proceed from below

Also building our understanding of micro underpinnings

Also metaphor of how to use theory, then repeat steps for macro




THE THAILAND PROJECT: Monthly Survey of
Villages

» Started in 1998

- Chachoengsao, Buriram, Lopburi, and Sisaket
» Longevity
> 144 continuous months of data for 720 households
» Survey Design:
- 16 villages, 45 households per village
» Data include:
- Village-level family networks, markets and formal credit
and insurance institutions
- Measures of savings and loans, income, wealth,
consumption
- Crop operations, fish and shrimp businesses, shops,
livestock, illness, formal and informal borrowing, lending
and gift-giving
Estimates of regular purchases such as food
RNy




ECONOMETRIC SOCIETY MONOGRAFPHS

Households as Corporate Firms

* An Analysis of Household Finance Using Integrated Household
» Surveys and Corporate Financial Accounting
-

Krislert Samphantharak,
Robert M. Townsend

Not separate accounts of households,
not distinct from firms 9




Income Statement: An example, a household
over 5 months - there are also balance sheet
and cash flow statements

Table A.2. Income Statement of Household A

Month 5 6 7 8 9
Revenue from Cultivation
Revenue from Livestock 30,485 27,753 26,180 21,780 26,730
Livestock Produce 28,985 27,753 26,180 21,780 26,730
Capital Gains 1,500
Revenue from Fish
and Shrimp
Revenue from Business 184,360 145,360 183,875 152,890 160,455
Revenue from Labor 11,440 11,440 11,440 11,440 11,440
Provision
Other Revenues 6,000 3,000 6,000 6,000 6,000
Total Revenues 232,285 187,553 227,495 192,110 204,625
Cost of Cultivation
Cost of Livestock 31,944 30,281 27,642 22,813 21,715
Capital Losses
Depreciation (Aging) 3,281 3,263 3,230 3,198 3,166
Other Expenses 28,663 27,018 24,412 19,615 18,549
Cost of Fish and Shrimp
Cost of Business 220,176 167,323 199,933 150,300 159,472
Cost of Labor Provision
Cost of Other Production
Activities
Total Cost of Production 252,120 197,604 227,575 173,112 181,187

Month 5 6 7 8 9
Interest Revenue
Interest Expense 35 35 55 75 55
Other Expenses 2,794 2,783 2,810 2,798 2,786
Depreciation of 2,794 2,783 2,810 2,798 2,786
Fixed Assets
Insurance Premium
Extraordinary Items
Capital Gains
Capital Losses
Net Income -22,684 -12,889 -2,945 16,125 20,597
Consumption 9,035 9.362 8,145 10,849 8,566
Savings -31,719 -22,251  -11,090 5,276 12,031

Remark: The unit of currency is THB. Month 5 is corresponding to January 1999.

[Source: Samphantharak & Townsend, 2006]
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Village Accounts as Countries: NIPA, and aggregating up

from financial accounts, as is standard

Saving-investment account

Uses

Sources

Change in current assets

Change in village net wealth

Change in financial assets 2,604,839 Change in contributed capital 3,999 915
Within village -1,302,716 Within village 534,019
With other villages 2,868,077 With other villages 3,465,896
With government, 1,039,478 With government 0
Change in prepaid insurance 0 Current retained earnings 330,388
Change in inventories 2,982,070 | Depreciation 1,436,771
Within village 3,339
With other villages 2,782,573
With government 196,158
Change in livestock assets -2,028,160
Within village -004,617
With other villages -1,123,543
Change in fixed assets 2,037,296
Within village -1,129,273
With other villages 3,166,569
Plus: Depreciation 1,436,771
Less: Change in current liabilities 1,265,743
Within village 691,789
With other villages 573,954
Gross investment 5,767,073 | Gross saving 5,767,074

Table 12.3 - Example of Village Saving-Investment Account in Northeast (5306)10

[Source: Paweenawat & Townsend, 2009]
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Millions

Balance of Payments: Real (NIPA) and financial
flows (FF) in an open economy, both real trade

and macro financial
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Risk and Insurance Within Villages

(then return to villages in regions below)

TABLE 1 P Wealth a}nd
COoMPOSITION OF INCOME, BY SOURCE AND LANDHOLDINGS® OoCcupation

Landholdings
Willage Income Source Mone Small Medium Large All
Aurepalle Crop 0.0225 0.2623 0.3967 0.5645 0.4476
Labor 0.6527 0.3363 0.1623 (.0420 0.1538
Trade & 00,2799 0.2919 0.3033 0.1242 0.1957
Handicrafis
Animal 0.0449 01095 0.1373 0.2685 0.2029
Husbandry
Risk but
TABLE I1 covariances
CoerFICIENTS OF VARIATION AND CORRELATION OVER INCOME SOURCES" low
Prafits from Livestock Trade &
Village Crop Prod. Income Earned Wages Handicraft
Aurepalle 0.4227 —(0.018% 0.5800 06297
(0.1101) [ = 0.50,0.50]) [0.05, 0.85] [0.05,10.85]
0.2136 0.3607 (.4586
(0.0499) [—0.25,0.75) [~ 0.20,0.75]
0.4554 0.8194
(0.1211) [0.45,0.95]
0.4292
(0.1123)
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Risk and Insurance

» Importance of idiosyncratic risk
» Little co-movement in income and consumption
» There must be intermediary mechanisms and devices

Housshold Number Yaar

Consumption

14



VCOV Decomposition

==) F;is a Financing Device

mm) D=)Fis Deficit

=) 1= Cov(D,F) N Cov(D, F,) N Cov(D,F,)

Var(D) Var(D) Var(D)




Managing Risks=household level

Cash management; some borrowing and gifts

Table 5.7 Variance Decomposition of Consumption and Investment Deficits

Definition of Deficit
; ; Hounsehold A Household B
C::E?ﬂ? 1%, 2, 3% Province Quartiles] [1%, 2% 37 Province Quartiles]
C+I-Y C-Y I-Y C+I-Y
Decrease in Deposit at 0.75 0.82 0.70 0.19
Financial Institution [-0.14,0.05,2.31] [-0.12,0.08, 3.02] [-0.02,0.12,2.91] [-0.19,0.01,0.33]
Decrease in Net ROSCA 0.27 0.94 0.28 0.00
Position [0.00, 0.00, 0.00] [0.00, 0.00, 0.00] [0.00, 0.00, 0.00] [0.00, 0.00, 0.00]
Lending 005 -0.10 0.03 0.00
[0.00, 0.00, 0.00] [0.00, 0.00, 0.00] [0.00, 0.00, 0.00] [0.00, 0.00, 0.00]
Borrowing 0.58 287 0.75 884
[-0.02,3.47,13.94] [-0.82,1.82,1374] [-0.10,3.28, 13.70] [-0.16,2.72, 14.51]
Net Gifts Received -2.05 -1.01 234 13.00
[-0.08,1.48 12.17] [-0.48, 1.11,12.19] [-0.25,0.88, 6.73] [011,827, 2455
Decrease in Cash Holding 100.49 109.20 96.54 T1.97
[64.58,85.54,9892] [71.22,95.76,117.61]  [64.89, 8482 98.52] [4994 78.84, 9399
Decrease in Fixed Assets i -6.72 i i
[-20.31,-3.88, 1.16]
(MNegative) Consumption 412
Expenditure ' ' [-0.95,0.37,3.19] '
Total 100 100 100 100

Remarks: The mumbers are in percentage. Fegarding the defimtions of deficits, “C” denotes consumpton expenditure, ie.
consumption of outputs not produced by the household and must be acquirad from outside household; “T” denotes capital expenditure,
gross of depreciation; and “Y" denotes cash flow from production. Capital expenditure of housebold B was very small and very
m.frequeut and therefore dropped from the study. The mumbers are in percentage. The wmit of observations is household-month,
coverng 48 months, from Jamary 1999 and December 2002 for each household.

[Source: Samphantharak & Townsend, 2009]
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The Programming Problem-within
village operational benchmark

» Characterize Pareto Optimal Allocations using

I
z*,y") € argmax Mow; (x;
( . Y ) b{x,-y}; : z‘: 1)

T; € Xuyj € }/:T
I

st { Z?:=1 x; = Zj=1 w; + Zj:1 Y;

» Rejection (non-rejecuon) proviaing reasons
for intervention (non-intervention, apart from
income redistribution goals)

» Don’t worry: Generalizes to open economy

17



The Programming Problem-within
village operational benchmark (cont.)

» General Lessons from Risk Sharing

» Largely pass or close to passing tests for networks and
villages: consumption, investment, labor, asset returns

- Networks or village as key entity for building block - close to
CME

o Poor without networks are vulnerable

> POLICY: target but some remedies might even be internal to
village -

(m(c;') —In (cé')) g (ln(cf) —In (cf)) ‘o (ln(yé) —In (y;')) it

t—1 t—1 T

/ \

Aggregate |diosyncratic

t—T
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CAPM in Village Networks: Beta and Expected
Return- Example of Efficient Markets
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and from top to bottom are networks from Buriram (village 14), Lopburi (villages 1, 4,
and 6), and Srisaket (villages 1, 6, and 9).

e
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But intermediation of savings to
borrowers is quite limited

» Debt/asset ratios are

Marginal product of capital versus interest rate .
o e f— low even for those with
Interest rate hlgh TFP and ROA

» Talented Poor are investing
. and saving in own
enterprise-long term
remedy

: » Networks help, but not
10 12 14 16 18 20 enoug h

[Pawasutipaisit & Townsend, 2010]
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Question: What is the Overall Financial Regime

Using consumption data, investment data,

combination of the two- pooling all data

Table 9 - Model Regime I‘Compal'i.';01:15\;]’3"3r Using Thai Data - Baseline; Vuong Test Z-Statistics

Comparison

|,\]H\'H‘ I\]H\'B‘ MHvS | _\]H\'A| FIvB \ FIvS \ FIvA | BvS | BvA \ SvVA |BestFit

1. Using (k.i.q) data
1.1 years: 99-00
1.2 vyears: 04-05

2. Using (c.q.i.k) data
2.1. years: 99-00
2.2, years: 04-05

3. Using (c,q) data
3.1. year: 99
3.2, year: 05

4. Two-Year Panel
4.1 (c.q). yrs: 99 and 00
4.2 (c.q). yrs: 99 and 05

1.81%(F1)
7.30"**(MH)

6.20"**(MH)
4.31"**(MH)

4 79" (MH)
3.92***(MH)

14.2%**(MH)
14.1%**(MH)

6.80"*(B)

1 59(tie)

10.7**(B)
'9.83**(B)

1.23(tie)
_0.56(tie)

~10.1***(B)
~11.2*(B)

B.70"*(S)
_0.01(tie)

9.97"(S)
-9.35"%(S)

1.82*(MH)
0.15(tie)

4 45%(S)
£.877%(S)

4.79"(A)
3 63***(MH)

_8.18"**(A)
-4.90"**(A)

6.26***(MH)
2.77***(MH)

D 24%(A)
7.25**(A)

_5_34!81’(8)
2.15*(B)

11.7°*(B)
-10.0™*(B)

2.31"(B)
3.96"*(B)

20.5**(B)
-17.3*%(B)

5. 54%(S)
4.20"%(S)

11.6"%(S)
11.27%(S)

_1.34(tie)
4.33"%(S)

A7.T74(S)
14 7%(8)

3517 (A)
_0.08tie)

-9.45"*(A)
6.40"*(A)

3.41"*(F1)
_0.60(tie)

~13.0"*(A)
-16.5““(!:\}

_0.02(tie)
-3.24*%(S)

0.94(tie)
1.48(tie)

1.16(tie)
0.75(tie)

2.08**(B)
0.02(tie)

3.36"*(B)
9 28***(B)

6.71**(B)
10.9***(B)

7.22*(B)
4 58***(B)

5 24***(B)
0.06(tie)

2 00*%(S)
5.83"*%(S)

3.50"**(S)
5.79"*(S)

8.20"(S)
3.11"*%(S)

4.217%(S)
0.05(tie)

B,S
SMHB

B,S
B,S

MH,B
B,MH,S

B.S.A

NOTES:

1. *¥F = 1%, ** =5%, *=10% two-sided significance level. the better fitting regime 15 in the parentheses
2575 ="" 196=""

2. Z-statistics cutoffs:

1645="
3. Investment, i 15 constructed from the firm assets dataasi=&'- (I - )k with 6 = .03

Vuong tests of mechanism design outcomes to distinguish obstacle:
constrained and exog. incomplete regimes- with Alex Karaivanov

Moral hazard, very good risk sharing in consumption/income data
But more limited borrowing/lending, or savings only in
investment and combo data
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Policy Remedy:
Actual Interventions from
the Outside Have Impact

Improved Financial Intermediation Matters




Actual Interventions: First IV, then
structural impact assessment

» One Million Baht Village Funds Program
» $24,000 To Capitalize- for borrowing and internal saving
- |ldentification strategy: variation in funds/capita per village

» Impacts: increased consumption, profits from businesses,
wages, labor income, agricultural investment, and total
borrowing above and beyond village fund credit, while raising
default rates and lowering assets/savings

|
Yot = Zai Xi,n,t T IBVFCRn,t-l U,
1=1




Buffer stock, lumpy investment - models of
the intervention as relaxing credit constraints

Figure 4: Examples of Consumption and Savings Policy Changes with Increased Bomowing Limat
Larger Project (1*=2.28)
2 T T T T T T T
Baseline Cons.

Figure 3; Coussmglion Policy us & Function of Liquidily wod Projest Size
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i o 1L .
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New Savings T T T = -
/'l— ~ =]} ~
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05 o 05 1 15 2 25 3 is
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Project Size (i*=1%F)

With Joe Kaboski: Village fund, Econometrica

«Caveat: heterogeneous treatment and IV, not
same here
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Welfare Analysis of Policy Impact:

best use of outside funds, tax revenue not in the analysis

» Comparing the cost of the program to cost of
a transfer program

» Heterogeneity of impact
- 28% value at more than cost

- Many households benefit disproportionately from
the program because of the increased availability of
liquidity, low wealth and/or on threshold of
Investment

> But most benefit much less
- The median equivalent transfer is less than cost

25



Variation Across Villages and
Regions: Policy lessons

4

Repayment is positively associated with the quality of

institutions in rural areas.

> From a poll among the surveyed households in the original baseline
1997 surveys, four years before the million baht program was
implemented.

The strength of local, social sanctions is positively correlated
with repayment in both rural and urban areas.

External policy control variables: compulsory savings is
positively correlated with repayment.

The degree of joint liability per se is negatively associated with
repayment.

Using contract theory, joint liability, occupation choice: Obstacles
vary across regions - Central (imperfect info) versus Northeast
(limited commitment)




Zoom Out

Villages, Counties, States
Repeat the Algorithm, again




Data: Measurement of Environment
Townsend Thai Survey - Annual

» Scope and Scale

> 13 years of continuous annual data for 985 households in urban and rural
enumeration areas

> In 2009, enumerators surveyed a total of 3,184 households across 200 villages and
towns in the monthly survey and urban and rural annual surveys.

v

Started Rural Areas in 1997 with 192 villages
> Chachoengsao, Buriram, Lopburi, and Sisaket

v

Resurvey in 64 villages every year since 1998
- Allows us to assess impact of financial crisis

Expanded to North and South in 2003 and 2004
> Phrae &Phetchabun (North), Satun & Yala (South)

Extended to Urban Areas in 2005

v

v

New Survey of Firms is Underway

>

28



Data From Urban/Rural and from
Every Region

Thai Regions

Northeast Region .
. Lop Buri

Buriram

Chachoengsao

O ey
e N . L

e b
; : S
v MNoTFRbans <

LI LT Kilometers
0 55110 220 330 440

Villages are clustered by design
Urban is towns and cities (capital of province)
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Tests of Risk and Insurance - and
then key institutions and markets

» PIH and buffer stock tests (including other
data)

» Paxon, AER, 1992 , SES

- “Using weather variability to estimate the response of
savings to transitory income in Thailand”- largely pass,
central

» Townsend and Vickery, 2004. SES and CDD

- “Commodity price shocks, consumption and risk sharing in
rural Thailand” in Vickery, 2004- big failure, south

30



Environment: Important Shocks

Rainfall and rubber prices, regional and national

Py Number of Households Engaged
:ﬁ; in Growing Rubber Trees
‘ 1899
e R
* - ",
# S
Y
-
o
Legend
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0 030000
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Risk Sharing Fixed Effects: Locally, not by village
but by Country (same idea, idiosyncratic) and by
Occupation (vulnerability)

» Many statistically
significant fixed

effects,
especially for
farmers;
less so for rice
farmers;
few for
entrepreneurs.
» Many fixed effects
in income
disappear in
consumption.

Different Measures of Income and

i i ik
Different Occupation Groups Consumption **

All Rice Entrepre- All NoIn

F test for All Households Farmers Farmers et Ieome Kond Wages Food
Y C Y cC Y C Y C Y Y Y C
1 N:75-81
2 N: 81-86
3 N:86-88
4 N

5 NE: 75-81

6 NE: 81-86

7 NE: 86-88
8 NE

9 C:75-81
10 C: 81-86
11 C: 86-88
23 U: 86-88
24 U

25 SD: 75-81

26 SD: 81-86

27 SD: 86-88

N =North, C = Central, S = South, B = Bangkok, U = Urban, SD = Samtary District, Y= year, C= community
+ » = significant at 5% level, » = significant at 10% level
#* = measured in C (community types) and Y (years)

(Table 3.4.5)
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From Households to Villages as Units:
Village Level VCOV in Sea of Regional Economy

Houschold Level - Mean

Chachoengsao Lop buri Buri Ram Si Sa Ket 3 CaS h I S m O re
702 704 TO7 TO8 | 4001 | 4903 | 4904 | 4906 | 2702 | 2710 | 2713 | 2714 | 5301 | 5306 | 5300 | 5310 .
at village level

Clash 68.34 | 7043 | 67.71 | 77.35 | 65.30 | 60.85 | 61.07 | 70.03 | 71.00 | 80.22 | 70.33 | 75.05 | 46.05 | 75.72 | 77.25 | 81.43
Deposit 254 | 412 | 450 | 244 | 1196 | 023 | 713 | 720 | 412 | 635 | 188 | 3.84 | 1020 | 147 | 417 | 116
ROSCA | 1.65 | 030 | 0.02 | -0.01 | 017 | 024 | 0.65 | 0.00 | 005 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Lending | -1.31 | 0.00 | -1.40 | 0.14 | -2.21 | 118 | 1.06 | 0.61 | 072 | 230 | 7.02 | 150 | 1.05 | 097 | 090 | -0.70 3 BorrOWing

Borrowing | 507 | 5.61 | 206 | 7.30 | 006 | 11.70 | 19.02 | 1040 | 477 | 083 | 622 | 826 | 1750 | 436 | 320 | 437 .
| . . . _ | s e B e more at village
Gift 9371 | 1054 | 26.74 | 13.05 | 15.00 | 1688 | 11.47 | 1131 | 10.40 | 10.26 | 13.65 | 1045 | 25.12 | 17.68 | 14.30 | 13.83
level
Village Level
Chachoengsao Lop buri Buri Ram Si Sa Ket H
e _ : » Gifts are less
702 | 704 | 707 | 708 | 4001 | 4003 | 4004 | 1006 | 2702 | 2710 | 2713 | 2714 | 5301 | 5306 | 5300 | 5310 _
Cash 1538 | 85.02 | 92.25 | 0012 | 77.30 | 7040 | 7161 | 7705 | 6175 | 60.72 | 93.04 | 07.52 | 200 | 7621 | 96.60 | 104.15 at V|||age IEVEI

Deposit 414 | 191 | 884 | 203 | T8I | 653 | T.86 | 5487 | 242 | T.A5 | 400 | 027 | 3513 | -1.35 | -3.AT | 077
ROSCA 0.27 | 003 | 001 | <011 | 005 | <021 | 046 | 061 | 0.00 | 020 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00

Lending 0.10 | -0.02 | 047 | -0.70 | -1.03 | 086 | -0.74 | 061 | -0.54 | 370 | 073 | 021 | 342 | 105 | 1.07 0.41 S Lendlng iS IESS

Borrowing | -1.14 | 836 | 3.66 | 958 | 0.08 | 6.26 | 13.02 | 1585 | 6.38 | 1285 | -0.64 | 020 | 56.81 | 1448 | 7.14 0.44

Gift 5100 | 471 | 490 | 002 | 678 | 887 | 800 | 040 | 2000 | 1413 ] 278 | 171 | 255 | 060 | -174 | 577 at V|”age IEVEI

Tables 2A & 2B - Covariance Decompositions at Household and Village Levels

Source: Paweenawat and Townsend
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Mechanisms: Formal/Informal FIl as Member Syndicate

Consumption (and Investment) Smoothing, A Rating/Score Card -
Instrumenting for Access

F-test F-test
Alem and Townsend P,dt=0 n Pom N+Pym,= 0
First column: estimates of the (p-value) (p-value) (p-value) (p-value)
time-varying constant for CB)ﬁ—SAC - g - 0a
members of the institution (157 “000) (439) (000)
Second column: sensitivity of IV 17.21 57 %k - 618** 31
consumption to income changes (.002) (.000) (.000) (578)
for non-participants of the Commercial Banks
financial institution OLS 8.01 246™** -094 7.97
Third column: the effect of "V 23050; 2(90:2* (225‘311 (EO;:)
financial participation on the (.000) (.000) (072) (:300)
income coefficient sensitivity Aaric. Cooperatives
Fourth column: tests the OLS .17 204+ --006 1.95
complete-markets—full-insurance v ;ZOZO; ;003?31* (1922)7 ('17673)
hyp(_)t_hesis for financial (000) " L010) (304) (579)
participants PCG — Village Funds
A new way to rate financial OLS 1.19 201 %** -116 33
institutions using GE benchmarks (:313) (:000) (:539) (:567)
. . \Y; 23.82 196 427 131
» Policy suggestions (000) (000) (455) (253)
Need to come back to Informal Sector
intermediaries in GE OLS 4.45 117 223%%* 50.35
(.001) (.001) (.000) (.000)
\Y; 32.70 156%x 114 13.44
(.000) (.001) (.279) (.000)

Table 4: Impact of Financial Institutions on Consumption Smoothing



BAAC-GOVERNMENT BANK:
How is it done,

Procedures and repayment rates- good
but not using lump sum transfer that GE suggests

BAAC operating procedures

[ Amount scheduled to be paid ]

'

Repaid on time j

Percentage of original loan amount paid on time
and belatedly against original maturity
LT 1985 1983
a5 1982
90
85
20
75 |=
T0 [l L L '] |
Due date 1 2 3 4 5
Years overdue
Source: Yaron, Benjamin, and Piprek (1827},

|

( Not repaid on time J

Justified
nonrepayment

' +

Restructured
principal and/or
interest
(max 3 times)

Not restructured
entails 3%
penalty rate?

Entails an interest
penalty of 3%

Not justifed
or willful default

¥

—

A t

| Rescheduled |/ Original
loan loan

FETS

Regular interest
income

Gov't transfer
compensation for
principal? or +
interest?

v '

As subsidized
?
\, Asgrant? / A loans? /

Townsend and Yaron, 2001

hd

Penalty
interest
income




Local Networks: Kinnan (2010)

004 07 0080
N 3019 borrows from
A Commercial Bank
2012 has indirect access.
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Demand for cash, Alvarez- Anan
Informal money market versus
formal savings: tradeoff?

» Two example profiles-extensive and intensive

490437 490442

————- Formal deposits
Informal deposits (lendings)

————- Formal deposits
Informal deposits (lendings)

150000
I

60000 80000
| |
100000
|

m 1 |

! Il |

. | I ﬁ I I
| |

o = :

20000 40000
|
50000

|
N | \ I 'I. p
| m I I N I N
| ||||| | ||I|| | || w I | ‘ |I |IH i |||’:| H || ||Ii |I ’
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Applied GE Models

Comparing across regions and villages

But first some facts reinforcing role of finance and additional key facts




Decompositions-What matters for
income and for inequality, from SES

» Increasing access/use of the formal sector along with high and increasing
income differentials

» Plus occupation, education, urbanization (Jeong thesis)

| Characteristics I Ovaerall | Stage 1 | Stage 2 | Stage 9 W
. Age | 0 | 3 | 0 0 population shifts
Gender 2 1 4
Community Type 7 &\1 2 M
Production Sector 18 % 13 21 # [iSes again
QOccupation 21 9 1 30+
: Financial Participation 20 23 @D*;
Big but ——p> Tl uication 25 @ 20 24T peak
faling Joint Thres 39 66 38 38 N
R Total Growth 4 96 198 878 694
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Understanding the Evolution

» Key ingredient in Thailand:
- Expanding financial system: in macro and micro

1.6 . .
—— Private Credit
—— Public Credit
14F| o M3
0251
121
02F
1 —
0.8 o 015k
o 0_"’;/-
-
0.6 /,-3/*' o B
& - 0.1} -
o TS = /
04 :__,//_ T~ —— )
0051
[ o —
0 I 1 1 1 ! L 0 | . | | | |
1976 1978 1930 1982 1084 1986 1992 1004 1976 1980 1082 1984 1986 1088 1900 1006

Year

Figure 5. Macro Indicators of Financial Development in Thailand

Year

Fizure 6. Expansion of Financial Sector in Thailand

Jeong and Townsend, 2005]
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Model 1: Risk and Endogenous Financial
Deepening

» Forward looking, plus fixed cost of entry implies a key wealth,
threshold. Some households without access.

» Polices are saving rate and % in risky sector

noe o
20
10
—_— W policy
oazk — — Wo palicy or
: == Y palicy
1 1 1 1 1 1 1 1 1 1 1
2 4 [ 8 10 12 14 18 18 20 -0
E —20
1 —
— W policy =30
0aE = = o poli
=4
o
_50_
-60 - | :
2k 1 : — Wik)
i k*=15 o Wik
o 1 1 I 1 I 1 I I 1 | —TU—‘- R R : ) N ) N ) ) —— Wok) |
2 4 -1 a 0 12 14 18 18 20 2 4 5 a 10 12 14 16 18 a0

wiaalth {maodsl unit) waalth (rmodsl unif)

(With Kenichi Ueda)
» This is fully Pareto Optimal path, from
Infinite Horizon Programming Problem

» Model does well at the macro level, largely,,




Detecting policy distortions regionally

through the lens of the model

N

Differences are Between actual and Simulated
WInduw-Average Smoothed Values, Uslng 10 Nearest Helghhors

Reds are Areas of Model Over-Prediction.
Greens are Areas of Model Under-Prediction

L 10525

[ I S e I

Differences by Decile

— isjar Rosds
B oos2s - 0 momaer
B os0zse - 0.0sesz
[ 099913 - 0 0a0267
01006 - 00000 00
00000 - 043563
0043584 - 0.095959
0ESEED0 - 01530
W oasz00z - 0255308
Poossan ooz
[l 05751 35 - n.es0eEs

Prediction errors at
village level

Failure suggest
policies distortion

Less intermediation
in towns and more
in rural areas than
model with
endogenous access
predicts

Part of this is BAAC,
ag bank

1996 GJ Access Index Simulation Differences.
Source: Felkner and Townsend (2004)
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One Modeling Attempt: Bank Ownership and
Expansion of the Financial System in Thailand (with
Assuncao and Mityakov)

Red is commercial bank Red is commercial bank Red is commercial bank
Green is BAAC‘Q 1 Green is BAAC.D 0.1 Green is EAAC.D .9.1

Red is commercial bank Red is commercial bank Red is commercial bank
Green is EIAAC‘D 21 Green is BAAC‘D 21 Green is EAAC‘D 21

Red is commercial bank Red is commercial bank
Green is EIAAC‘D 21 Green is BAAC ,2 21

Commercial bank (red,
centrally located high
profit) x BAAC (green- on
the fringe, low profit)

&

- An altruistic government bank playing with a
for-profit, commercial bank

- BAAC goes to low population, fewer roads
- Equilibrium is generally not Pareto Optimal43




Model 2: occupation choice with dual
sector financial autarky versus perfect
intermediation (exogenous)

Subsisters and Workers

COSTS

|
|
|
|
|
|
|
|
|
|
Const. IFnL :
|
|
|

Unconstrained Entrepreneurs
|

b b* WEALTH
With Xavier Giné
parameters estimated with micro data

» Occupational choice

> Constrained by
wealth

- Heterogeneous talent

» Note 1: There are
two sectors in this
graph

» Note 2: Not STD GE,
as intermediation is
exogenous
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FINANCIAL SECTOR EXPANSION IS DRIVING GROWTH OF ENTERPRISE

ENTERPRISE CONCENTRATION 1986-1996

BIVARIATE LISA MAP -

STATISTICALLY SIGNIFICANT S Vel
CONCENTRATIONS (P < A1) C AL

Legend

I AREAS WHERE ENTERPRISE IS CONTINUING TO CONCENTRATE
NEW ENTERPRISE CONCENTRATIONS ARISING
LOW ENTERPRISE AREAS

AREAS LOSING ENTEPRISE F |gu re 6

Major Roads

AN

Map is an output from a bivariate

Local Moran Index for 1532 villages,

considering 1986 fraction in enterprise surrounded
by 1986-1996 growth in fraction in enterprise

REDS are village with higher
than average enterprise in 1986,

surrounded by villages with higher than
average growth in enteprise 1986-1996

PINKS are villages with lower

than average enteprise in 1986,
surrounded by villages with higher than
average enterprise growth 1986-1996

DARK BLUES are villages with lower than
average enterprise in 1986, surrounded by
villages with lower than average enterprise
growth 1986-1996

LIGHT BLUES are villages with higher than
average enterprise in 1986, surrounded by
villages with lower than average enterprise
growth 1986-1996
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Macro: National

Micro-Founded Macro Models




Micro Founded Model at the National Level transitional
growth and TFP upsurge in financial liberalization

Macro, total factor productivity is largely explained
It is NOT an unmeasured residual aggregate shock- as in DSGE
Access-no access dichotomy is used - (with Hyeok Jeong) through the lens

of a model
0.13 ' o [ Mod
—— Model - — Tha
—— Thai
008t
0.1r
007k
006k
0.05r . 005F
004
0 003k
\/ — oo2t
0.0l
-0 {] 5 1 QISU 1 9I8 S 1 9I90 ] glgq 1%76 1"5"?'3 ]S'IEI:I IQIEE 19IE4 ]E:Eﬁ IQISE lglgﬂ ]5':93 15:94 1906

Tear

TFPG =TFPG _SSR+TFPG _ ACH +TFPG _OCCS +TFPG _FIN

TFPG _FIN :{Q%—Q%} pg,
2 1
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Yet a broader view of the Existence and the Welfare
Theorems— raiLure implies either OPTIMAL DESIGN or SYSTEMATIC INTENVENTION

as NECESSARY for optima

Does not work

» Infinite Horizon
economies

> Debreu (1954), "Valuation
Equilibrium and Pareto
Optimum”

> Jones (1983), "Existence
of Equilibria with
Infinitely Many
Consumers and Infinitely
Many Commodities: A
Theorem Based on
Models of Commodity
Differentiation”

» Private Information

> Prescott and Townsend
(1984), "General
Competitive Analysis in
an Economy with Private
Information®
» Indivisibilities
- Rogerson (1988),

"Indivisible labor, lotteries
and equilibrium”

Externalities and
Lindahl Equilibria

Private Information:

Prescott and Townsend
(1984), "Pareto Optima and
Competitive Equilibria with
Adverse Selection and Moral
Hazard"

Bisin and Gottardi (2006),
“Efficient Competitive
Equilibria with Adverse
Selection”

Collateral Constraints

Kilenthong and Townsend
“Moral Hazard, Retrading,
Externality, and Its Solution”

-,“Market Based, Segregated
Exchanges in Securities with
Default Risk”

OLG, at least in general
Incomplete markets

Monetary economies

Manuelli and Sargent (2009),
Alternative Monetary Policies
in a turnpike economy

Jack, Suri and Townsend
(2010), "Monetary Theory and
Electronic Money: Reflections
on the Kenyan Experience,"
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