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MOTIVATION

* Social solidarity networks have long been observed to
play a central role in village economies.

* Dominant framework: inter-household transfers driven by
self-enforcing informal insurance contracts among
self-interested agents. (Coate and Ravallion, 1993; Townsend, 1994...)

* Additionally, social taxation, a self-interested norm,
increases incentive to hide income. (Jakiela and Ozier, 2016; Squires, 2017)
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* Social solidarity networks have long been observed to
play a central role in village economies.

* Dominant framework: inter-household transfers driven by
self-enforcing informal insurance contracts among
self-interested agents. (Coate and Ravallion, 1993; Townsend, 1994...)

* Additionally, social taxation, a self-interested norm,
increases incentive to hide income. (Jakiela and Ozier, 2016; Squires, 2017)

* Key Common Assumption: Inter-household transfers
increase with public income shocks but are invariant wrt
private ones. That assumption is in principle testable.
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IN Twais PAPER

* Study patterns of inter-hh transfers in 4 Ghana villages
¢ Experiment with public and private i.i.d. cash prizes

* Evidence goes against the dominant framework:
@ N of transfers: private, public > 0
® Average value of transfers: private > public > 0
® Transfers from private income directed towards needy.
O Giving shuts down when network gets too large.

* Implications: Altruistic motives matter. Need new model:

e (Impurely) altruistic preferences w/ costly link
maintenance explains results.

* Social pressures from observable income shocks can
crowd out progressive altruistic motives.

¢ Public income only shared if hh network is small.

* Policies aiming at transparent transfers may
unintentionally erode local moral codes.
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EMPIRICAL SETTING

® Head and Spouse of 320 HHs surveyed bimonthly in 4 villages:

Feb 09 June 09 Oct 09
O ) ) ) )

O O
Apr’09 Aug '09 Dec '09

* Baseline social networks — gift-giving networks
* Experimental Variation: idiosyncratic lottery winnings

¢ Publicly revealed winners (20 per round)
e Privately revealed winners (20 per round)

* Gift-giving behavior and household consumption
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LOTTERIES

PrIvATE AND PUBLIC

Feb 09
O

June '09
@

Oct '09
@

@ @
Apr 09 Aug '09

5 Private (GHe¢10, 20, 35, 50, 70)

10 Cash Prizes Per Village

5 Public (GH¢10, 20, 35, 50, 70)

N Mean Sd
Own Lottery Winnings (GH¢):
Won in Private 1,251 0.06 0.24
Won in Public 1,251 0.06 0.25
Value of Private Cash Prize 1,251 0.24 1.05
Value of Public Cash Prize 1,251 0.23 1.05
Solidarity Network Average Lottery Winnings (GH¢):
Average Value of Private Network Prize 1,251 0.23 0.52
Average Value of Public Network Prize 1,251 0.21 0.39

O
Dec '09
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ArtruisM & ConsumPTION  CONCLUSION

Girt GIvING AND CONSUMPTION

O
Dec '09

Feté’og June 09 Oct 09
Apr 09 Aug '09

N Mean Sd 5p-tile 95 p-tile
Fixed Over Time:
HH size 315 6.66 2.64 3 11
N of HH in Solidarity Network 315 11.40 10.08 0 32
Cash Gifts Given (last 2 months, GH¢):
Number 1,561 0.74 1.22 0 3
Value (Total) 1,561 9.77 62.73 0 35
Value (Conditional on Giving) 615 24.79 98.11 1 80
Food Consumption (last month, GH¢):
PC Food Consumption 1,668 2151 1247 7.13 44.28
PC Food (Conditional on Giving) 615 21.74 1343 7.85 45.63
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GIFT-GIVING BEHAVIOR

ESTIMATION STRATEGY

Yitw = a + By Private; + fpPublicy + hh; + ry + €t

* Household i, Round t, Village k

. 1 if won lottery
* Privatey = )
0 otherwise.
* vyi: Value (Total), Value (Average), N Gifts Given

¢ |og transformation
¢ Bounded below by zero = Tobit Estimator
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EXPERIMENTAL RESULTS

ArtruisM & ConsumPTION  CONCLUSION

PrivaTe INcoME INCREASES GIFT-GIVING

(1) () ©)
Gift-giving: Value (Total) Value (Average) Number
Won in Private Bv 0.243™ 0.195* 0.222*
(0.084) (0.066) (0.074)
Won in Public Bb 0.108 0.0289 0.158*
(0.081) (0.065) (0.071)
Household FE Yes Yes Yes
Round X Village FE Yes Yes Yes
Test: By = Bp 0.23 0.06 0.51
Left-censored N 946 946 946
N 1,561 1,561 1,561

*p < 0.1, "p < 0.05, ™p < 0.01. Dependent Variable equals log to-
tal value of (cash) transfer given per adult in hh in column 1; average gift
value per adult in column 2; number of gifts per adult in column 3. Won in
Private/Public € {0, 1} Tobit estimator used in all columns.
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ExPERIMENTAL RESULTS

Key TAKEAWAYS

©® Strongly reject 'no giving from private’ null
@® Cannot reject 'giving increases in public winnings’ null

® Each result inconsistent with informal insurance or social
taxation models that rely solely on self-interested
behavior.

Need a more encompassing theory!

9/17
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MODEL

MODIFY FOSTER AND ROSENZWEIG (REStaT 2001)

Standard 2 agent stochastic dynamic game - i.e.,
insurance contract with limited commitment.

gift requests increasing in network size and observability
of income - i.e.,social taxation exists

Maintaining solidarity link requires costly effort.
Impurely altruistic preferences for others’ utility
¢ Implies giving even with private income.
¢ Decreasing function in gift requests
Observable income attracts more gift requests.

NEW: Shut-down hypothesis: observable income
leads households with large gift networks to default.

NEW: Progressive altruistic transfers: Private income
directed to least well-off hhs.
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MobpEL PREDICTIONS

GIFT-GIVING BEHAVIOR WITH THE SHUT-DOWN EFFECT

Yitk = a + By Privatej + BpPublici + hh; + ry + €j¢

yit: N Gifts Given, Value (Total), Value (Average)

Predictions

Shutdown Value (Average) N Gifts Given Total Value

Bo < Bv Bo?Bv Bu?Bv
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MobpEL PREDICTIONS

GIFT-GIVING BEHAVIOR WITH THE SHUT-DOWN EFFECT

Yitk = a + By Privatej + BpPublici + hh; + ry + €j¢

yit: N Gifts Given, Value (Total), Value (Average)

Predictions

Shutdown Value (Average) N Gifts Given Total Value
Bb < Buv’ Bu?pyv = Bu?By = (<)




SHUT-DOWN HYPOTHESIS

MobpEL PREDICTIONS

GIFT-GIVING BEHAVIOR WITH THE SHUT-DOWN EFFECT

Yitk = a + By Privatej + BpPublic;
+ BygPrivatej X Network; + BpgPublici X Network;
+ hh,' + Iy + €t

yit: N Gifts Given, Value (Total), Value (Average)

Network: Reciprocal Gift-Network Size

Predictions

Shutdown Value (Average) N Gifts Given Total Value

Bo >0, Pog <0 Bv > Bv Bb > By
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GIFT-GIVING WITH SHUT-DOWN HYPOTHESIS

INTERACTING NETWORK SIZE

(1) (2 (3)
Gift-giving: Coef. Hyp. Value (Total) Value (Average) Number
Won in Private pv>0 0.274* 0.235* 0.144
(0.131) (0.104) (0.115)
Won in Private X Network By <0 -0.003 -0.003 0.007
(0.009) (0.007) (0.008)
Won in Public Bp>0 0.403"* 0.205* 0.572"
(0.132) (0.105) (0.115)
Won in Public X Network Pbg <0 -0.028™ -0.017* -0.040™"
(0.010) (0.008) (0.009)
Household FE Yes Yes Yes
Round x Village FE Yes Yes Yes
Bv=Pb 0.47 0.83 0.01
Bv + Pug X5 = Pp+ Ppg X5 0.99 0.36 0.10
Bv + Pug X 10 = Bp + g X 10 0.27 0.07 0.69
By + Bug X 20 = Bp + Ppg X 20 0.02 0.02 0.00
Left-censored N 946 946 946
N 1,561 1,561 1,561

*p < 0.1, "p < 0.05, ™p < 0.01. Dependent Variable equals log total value of (cash) gifts
given per adult in hh in column 1; average gift value per adult in column 2; number of gifts
per adult in column 3. Won in Private/Public € {0, 1} Tobit estimator used in all columns.
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NON-PARAMETRIC SHUT-DOWN HYPOTHESIS

1 1.5
L L

5
L

0

1

-5

Effect of Winning on N Gifts Given/Adult

-1

1

T T T T
0 5 10 15 20 25
Network Size

o B, + By X Network o B, + By X Network

Note: Including 2nd and 3rd order polynomial interactions. No HH FE.
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TRANSFERS TO RELATIVELY POOR HOUSEHOLDS

DYADIC ANALYSIS

M @)

Amount Number

(Foodj; — Foodi;)
Won in Private x (Food;; — Foodjt)

Won in Public X (Foodj; — Foodj)

y  0.347%  1.069"
(0.171)  (0.467)
Buy 2003*  2.051%
(0.702)  (1.038)
Boy -0.185  -0.313
(0.430)  (1.272)

Won in Private Yes Yes
Won in Public Yes Yes
HH FE Yes Yes
Round FE Yes Yes
Test: Byy = Poy 0.01 0.18
Left-censored N 17,349

N

17,527 17,527

*p < 0.1,”p < 0.05,™p < 0.01. Dependent Variable equals log total value
of (cash) gifts given per adult from household i to household j in column 1;
number of gifts per adult in column 2. Won in Private/Public € {0, 1} Tobit
estimator used in columns 1. Poisson estimator in column 2. Standard
errors clusterd by dyad. Food;; — Food is difference in log per capita food

consumption.
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PusLic INcoME CrowbDs Out ALTRUISM

QUANTILE REGRESSION OF FOOD CONSUMPTION ON NETWORK WINNINGS

Network Effect on Food Cons
0

-.05
L

-1

T T T T T T T

40 50 60
Per-Capita Food Consumption Quantile

o B,,— Private ° B, — Public
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CONCLUSION
Predictions and Results
Variables: All Value (Average) N Gifts Given Food
No Interaction Pb < Pv v BBy = v
Interaction Bo >0, Ppg<0v Bo > Bv v

Results refine our understanding of motives for inter-hh
transfers within networks.
¢ More than self-interested informal insurance and social
taxation; altruism matters.

Voluntary redistribution towards the needy.

Social taxation norms induce inefficient redistribution.

Trade-off between network size and altruistic giving.

Policy: Transparent cash transfers may crowd out
altruistic motives that lead to efficient redistribution.
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Thank you!

Send Comments to :
e cbb2@cornell.edu
* vnourani@mit.edu
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ADDITIONAL RESULTS

* Reject Full Insurance: Using Townsend’s (1994)
estimation method, reject full insurance within solidarity
network.

* Information hypothesis: Difference in giving to family
vs. friends rejects information hypothesis.

* Punishing Defectors: those who shut-down do not
receive gifts either.
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UnNsoLIcITED AND SoLicIiTED GIrTs IN Our DaTta

Unsolicited Gift (N=2,480)  Solicited Gift (N=218)

N Alcohol [ Clothing
I Food
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Reciprocar Girr NETWORKS

Feb 09 June 09 Oct’09
Q@ O O O O

A4 N4 O
Apr’09 Aug '09 Dec '09

* “Have you given gifts to XX (for all in sample)?” (receive)

HH 1 HH 2 HH 1 HH2

* Reciprocal link: both households indicate at least one
reciprocal connection to someone in the other
household.

e 3,648 out of 27,303 possible links (13.4%)



LOTTERIES

PrIvATE AND PUBLIC

Feb 09
O

June '09
@

Oct '09
@

@ @
Apr 09 Aug '09

5 Private (GH¢10, 20, 35, 50, 70)

10(x4) Cash Lotteries

5 Public (GH¢10, 20, 35, 50, 70)

N Mean Sd
Own Lottery Winnings (GH¢):
Won in Private 1,251 0.06 0.24
Won in Public 1,251 0.06 0.25
Value of Private Cash Prize 1,251 0.24 1.05
Value of Public Cash Prize 1,251 0.23 1.05
Solidarity Network Average Lottery Winnings (GH¢):
Average Value of Private Network Prize 1,251 0.23 0.52
Average Value of Public Network Prize 1,251 0.21 0.39
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Girt GIvING AND CONSUMPTION

Feb’09 June 09 Oct 09
O O
Apr’09 Aug ‘09 Dec '09

N Mean Sd 5p-tile 95 p-tile

Fixed Over Time:

HH size 315 6.66 2.64 3 11

N of HH in Solidarity Network 315 11.40 10.08 0 32

Cash Gifts Given (last 2 months, GH¢):

Number 1,561 0.74 1.22 0 3

Value (Total) 1,561 9.77 62.73 0 35

Value (Conditional on Giving) 615 24.79 98.11 1 80

Food Consumption (last month, GH¢):

PC Food Consumption 1,668 2151 1247 7.13 44.28

PC Food (Conditional on Giving) 615 21.74 1343 7.85 45.63
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ExPERIMENTAL RESULTS

PRIVATE CASH PRIZE LEADS TO MORE GIFT-GIVING

(1) () ©)
Gift-giving: Value (Total) Value (Average) Number
Value in Private Bv 0.054" 0.038* 0.058*
(0.019) (0.015) (0.017)
Value in Public Bb 0.003 -0.010 0.033"
(0.020) (0.016) (0.017)
Household FE Yes Yes Yes
Round X Village FE Yes Yes Yes
Test: By = Bp 0.06 0.03 0.30
Left-censored N 946 946 946
N 1,561 1,561 1,561

*p < 0.1,”p < 0.05, ™ p < 0.01. Dependent Variable equals log total value
of (cash) gifts given per adult in hh in column 1; average gift value per adult
in column 2; number of gifts per adult in column 3. Value in Private/Public
€{0, 1,2, 3.5, 5, 7} Tobit estimator used in all columns.
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MODEL SETUP

BUILD ON FOSTER AND ROSENZWEIG (2001)

e Environment

e 2 households: 1 and 2

* Period t state-dependent income: y;(s;), i € {1,2}
* s; € S, the set of all states
® hy, history of state sequences

* HH i consumption: ci(hy)
* Preferences:
* Concave utility in consumption: u;(ci(ht))
* 0 < y < 1: Altruistic preferences for other’s utility
* Maximize lifetime discounted (6 < 1) utility surplus, U;

e Solution:

* Transfers from 1 to 2, 7(h;)
¢ Dynamic Limited Commitment Nash Equilibrium
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MODEL SETUP

OUR MODIFICATIONS

* Environment
* Gift-network size: g; € Z*
¢ Three types of income for each household:

@ No shock to income
@® Unobservable increase in income
©® Observable increase in income

* Preferences
* y(h:, gi): altruism concave function in network size
* a(gj): cost of maintaining gift-ties

* Assumptions:

@ More gift requests when income is observable
® Altruism decreasing in gifts-given
® Costly network maintenance



FormaL MoODEL
 Single-period utility (HH 1):
ut(y1(st) = (ht)) + v(ht, g1)uz(ya(st) + T(ht))

UI(U7) = max. runs, U1(ya(8) = s) = ur(y(s))

+ 71(91()u2(y2(s) + Ts) — y1(g1(s))uz(y2(s))
- a1(g1) + 6 X mis U (Uy) subject to

Al Promise keeping
OTtsr iy Uj(U) > U, =0 Vres
OT r: U,>U5,=0 Vr € S

U1, Po: Non — negativity
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STATE SPACE

F1vE STATES - MATCHING THE EMPIRICAL CONTEXT

©® zz - Niether household wins a cash lottery

@ zb - Household 1 wins a puBlicly revealed prize.
® zv - Household 1 wins a priVately revealed prize.
® bz - Household 2 - public

® vz - Household 2 - private

When income is observable, more gifts requested

p1(zb) > p1(s’) forall s’ # {zb} and
p2(bz) > po(s”) for all s” # {bz}
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CONTRACT SOLUTION

* Solution: characterize contract using A (Ligon and
Worrall, 1988)

uy(y1(st) = (h)) + y1(91(h))uy(ya(se) + t(hy)) PO ek Y

U(ya(s0) + 1) + (@), s — 7))~ Gt — ety

AJEA) <A,
Alherr) = §A(h) i Ay < Ahy) < As

* Depends on nature of overlap of

|46), (o) and |a¢), T
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CoNTRACT INTUITION
Licon ET. AL (2002)

us (1) us(us)

‘ Non-overlapping Intervals Overlapping Intervals

&
A

zv

A y(s) =3
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PrepicTiON 1 - SHUT-DOWN HYPOTHESIS
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PRrEDICTION 2 AND 3

PRIVATE — LARGER AVERAGE GIFTS, PuBLIC — LARGER N GIFTS (BEFORE SHUTDOWN)

Amount of Transfer - 7%
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0 5 10 15 20 25

Network Size - g;

34/

17



35/17

PREDICTIONS

Prediction 1 (The Shut-down Hypothesis) Large gift-giving
networks shut down giving especially in public winnings.

Prediction 2 (Private = Higher Average Transfer Value)
Tz > Tpz ON average.

Prediction 3 (Public = Higher Number of Gifts Given)
SN U(ty(zb) # 0) > B, L(tj(zv) # 0)

Prediction 4 (Public = Larger Total Transfers) Prior to
shut-down Zj’\; Ltj(zb) > Z,-’L Ltj(zv)

Prediction 5 (Consumption Increasing in Others’ Winnings)
Specifically in private winnings: c¢1(vz) > ¢1(zz)
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ResuLTs

SHUTDOWN HYPOTHESIS WITH INTENSITY OF WINNINGS

M @ ®)

Gift-giving: Coef. Hyp. Value (Total) Value (Average) Number
Value of Private Cash Prize By >0 0.082" 0.057* 0.062"
(0.032) (0.026) (0.028)
Value of Private Cash Prize X Network 5 <0 -0.002 -0.002 -0.000
(0.002) (0.002) (0.002)
Value of Public Cash Prize Bb>0 0.071* 0.028 0.138™
(0.031) (0.025) (0.027)
Value of Public Cash Prize X Network Bbg <0 -0.008" -0.004* -0.012
(0.003) (0.002) (0.002)
Household FE Yes Yes Yes
Round X Village FE Yes Yes Yes
By =Bb 0.81 0.41 0.05
By + Bug X5 = Po+ Pog X 5 0.25 0.10 0.53
By + Brg X 10 = b + Pog X 10 0.02 0.01 0.12
By + Bug X 20 = b + Pog X 20 0.01 0.01 0.00
Left-censored N 946 946 946
N 1,561 1,561 1,561

*p < 0.1,"p < 0.05,"™p < 0.01. Dependent Variable equals log total value
of (cash) gifts given per adult in hh in column 1; average gift value per adult
in column 2; number of gifts per adult in column 3. Value in Private/Public
€{0, 1, 2, 3.5, 5, 7} Tobit estimator used in all columns.
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ResuLTs

NON-PARAMETRIC ANALYSIS OF SHUT-DOWN HYPOTHESIS

1.5
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Effect of Winning on Total Value Gifts Given/Adult
-1

T
0 5 10 15 20 25
Network Size

o B, + By X Network o B, + By X Network

Note: Including 2nd and 3rd order polynomial interactions.
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ESTIMATION STRATEGY

OWN CONSUMPTION AS FUNCTION OF OTHERS' WINNINGS

Yit = a + By Private; + BpPublic;
+ BuvnPrivate; + BpnPublic
+hh; + 1t + €t

* Private; - Network Average Value of Winnings
N Private;x1(g;=1)

j:1 21111 ]1(gff:1)

* Prediction: By > Bpn in lower quantiles.

* Privatey = 3,
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ResuLTs

FOOD CONSUMPTION INCREASING IN PRIVATE NETWORK WINNINGS FOR NEEDY

Network Effect on Food Cons
0
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ESTIMATION STRATEGY

GIFT-GIVING WITHIN A DYAD (i TO j)

Yiv = a + By Private; + BpPublicy + village, + r; + €

* yijiv - Log Valuej, N Gifts j; (from i to j)

Predictions

Bv > Pb
(Average Gift Value)




ESTIMATION STRATEGY

GIFT-GIVING WITHIN A DYAD (i TO j)

Yitv = a + By Private; + fpPublic;
+ v, Private;: x (Foodj; — Food;)
+ by Publici X (Foodj — Foodt)
+ y(Foodj — Foodj) + village, + r; + €t

* yijiv - Log Valuej, N Gifts j; (from i to j)

Predictions

Pv > Po
(Average Gift Value)

Pvx >0
(Gift Amount)
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TEest oF FuLL Risk PooLING
TownNsenD (1994)

(1)
A Foodj;
A Food (Network) B 0.267"
(0.099)
Won in Private 0.006
(0.012)
Won in Public -0.002
(0.008)
Village FE Yes
Test of Full Insurance: =1 0.00
N 1,235

*p < 0.1, ”p < 0.05, **p < 0.01. Dependent Vari-
able equals change in log per-capita food consumption
(log(Food) - log(Foodit—1)). Network average is of same
variable averaged within solidarity network. OLS estima-
tor clustered at household level. “Won in Private/Public”

€ {0, 1}. Prize value averaged at network level.
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TEeEsTING INFORMATION HYPOTHESIS

Grrrs TO FAMILY vs. FrRIENDS

(1) (2 3)
All Family Direct Family Village Friends

Won Private Cash Prize 5,  -0.003 -0.110 0.212*

(0.132) (0.141) (0.086)
Won Public Cash Prize  fp 0.173 0.287* 0.060

(0.124) (0.116) (0.093)
Round X Village FE Yes Yes Yes
Left-censored N 1,173 1,307 1,340
N 1,561 1,561 1,561

*p < 0.1, "p < 0.05, **p < 0.01. Dependent Variable equals log average value of (cash) gifts given
per adult in HH. Column 1 consists of gifts to all family, column 2 to direct family who have their own
households, column 3 to other extended family, column 4 to village friends. Won in Private/Public
€ {0,1} Tobit estimator used in all columns. Village FE does not converge. Results qualitatively
similar to OLS with HH FE.



TEeEsTING INFORMATION HYPOTHESIS

WITH SHUTDOWN EFFECT - GIFTS TO FAMILY VS. FRIENDS

M @) ®)
All Family Direct Family  Village Friends
Won Private Cash Prize Bv -0.085 -0.277 0.258™
(0.196) (0.220) (0.117)
Won Private Cash Prize x Network 4 0.007 0.013 -0.005
(0.012) (0.013) (0.008)
Won Public Cash Prize Bp  0.507* 0.566™" 0.332"
(0.183) (0.171) (0.131)
Won Public Cash Prize X Network  f;  -0.034" -0.028™ -0.036™
(0.015) (0.014) (0.014)
Round x Village FE Yes Yes Yes
Shut-down size. X : fp + fpgX =0 15.0 20.0 9.1
Left-censored N 1,173 1,307 1,340
N 1,561 1,561 1,561

*p < 0.1, ”p < 0.05, ™p < 0.01. Dependent Variable equals log average value of (cash) gifts given
per adult in HH. Column 1 consists of gifts to all family, column 2 to direct family who have their own
households, column 3 to other extended family, column 4 to village friends. Won in Private/Public € {0, 1}

Tobit estimator used in all columns. Network denotes network size.
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SHUTDOWN REcCIPROCITY

THOSE LIKELY TO SHUTDOWN DID NOT RECEIVE GIFTS

(1) 2 3)
RECEIVE Gifts Value (Total) Value (Average) Number
Won Private in Past? Bv 0.105 0.0781 0.0148
(0.166) (0.134) (0.138)
Won Private in Past? x Network 4 -0.00883 -0.00587 -0.00744
(0.012) (0.010) (0.011)
Won Public in Past? Bb 0.339" 0.245* 0.330"
(0.170) (0.138) (0.138)
Won Public in Past? x Network B,y  -0.0252" -0.0186" -0.0218™
(0.013) (0.011) (0.011)
Round X Village FE Yes Yes Yes
Left-censored N 1,297 1,297 1,297
N 1,561 1,561 1,561

*p < 0.1, "p < 0.05, ™p < 0.01. Dependent Variable equals log total value of (cash) gifts received per
adult in HH in column 1; log average value of (cash) gifts received per adult in column 2; number of (cash)
gifts received per adult in column 3. “Won Private/Public in Past?” € {0, 1} indicates whether household
won lottery at any point in current or up to past 2 rounds. Tobit estimator used in all columns. Network

denotes network size.
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