Econ 219B
Psychology and Economics: Applications
(Lecture 6)

Stefano DellaVigna

February 28, 2007



Outline

1. Reference Dependence: Disposition Effect

2. Reference Dependence: Equity Premium

3. Reference Dependence: Employment and Effort

4. Social Preferences: Introduction



1 Reference Dependence: Disposition Effect

e Odean (JF, 1998)

e Do investors sell winning stocks more than losing stocks?

e Tax advantage to sell losers
— Can post a deduction to capital gains taxation

— Stronger incentives to do so in December, so can post for current tax
year



e Prospect theory:
— reference point: price of purchase
— convexity over losses —> gamble, hold on stock

— concavity over gains —> risk aversion, sell stock

Value (Utility)

Losses Gains




Individual trade data from Discount brokerage house (1987-1993)

Rare data set —> Most financial data sets carry only aggregate information

Share of realized gains:

Realized Gains

PGR = : : ,
Realized Gains+Paper Gains

Share of realized losses:

PIR — Realized Losses

Realized Losses+Paper Losses

These measures control for the availability of shares at a gain or at a loss



e Notes on construction of measure:
— Use only stocks purchased after 1987
— Observations are counted on all days in which a sale or purchase occurs
— On those days the paper gains and losses are counted
— Reference point is average purchase price
— PGR and PLR ratios are computed using data over all observations.

— Example:
13,883

PGR =
13,883 + 79, 658




e Result: PGR > PLR for all months, except December

Table I

PGR and PLR for the Entire Data Set

This table compares the aggregate Proportion of Gains Realized (PGR) to the aggregate Pro-
portion of Losses Realized (PLR), where PGR is the number of realized gains divided by the
number of realized gains plus the number of paper (unrealized) gains, and PLR is the number
of realized losses divided by the number of realized losses plus the number of paper (unrealized)
losses. Realized gains, paper gains, losses, and paper losses are aggregated over time (1987—
1993) and across all accounts in the data set. PGR and PLR are reported for the entire year, for
December only, and for January through November. For the entire year there are 13,883 real-
ized gains, 79,658 paper gains, 11,930 realized losses, and 110,348 paper losses. For December
there are 866 realized gains, 7,131 paper gains, 1,555 realized losses, and 10,604 paper losses.
The t-statistics test the null hypotheses that the differences in proportions are equal to zero
assuming that all realized gains, paper gains, realized losses, and paper losses result from
independent decisions.

Entire Year December Jan.—Nov.
PLR 0.098 0.128 0.094
PGR 0.148 0.108 0.152
Difference in proportions —0.050 0.020 —0.058
t-statistic —-35 4.3 —38

e Strong support for disposition effect



e Effect monotonically decreasing across the year

FLR

PGR

Jan Mar May Jul Sep Nov

Month

e Tax reasons are also at play



e Robustness: Across years and across types of investors

Frequent Infrequent
1987-1990 1991-1993 Traders Traders
Entire year PLR 0.126 0.072 0.079 0.296
Entire year PGR 0.201 0.115 0.119 0.452
Difference in proportions —0.075 —0.043 —0.040 —0.156
t-statistic —30 —25 —29 —22

e Alternative Explanation 1: Rebalancing —> Sell winners that appreciated

— Remove partial sales

Entire Year December
PLE 0.155 0.197
PGR 0.233 0.162
Difference in proportions —0.078 0.035
t-statistic —32 4.6



e Alternative Explanation 2: Ex-Post Return —> Losers outperform winners

ex post

— Table VI: Winners sold outperform losers that could have been sold

Performance over
Next 84
Trading Days

Performance over

Next 252
Trading Days

Performance over
Next 504
Trading Days

Average excess return on

winning stocks sold 0.0047
Average excess return on

paper losses —0.0056
Difference in excess returns 0.0103

(p-values) (0.002)

0.0235

—0.0106
0.0341
(0.001)

0.0645

0.0287
0.0358
(0.014)




e Alternative Explanation 3: Transaction costs —> Losers more costly to

trade (lower prices)

— Compute equivalent of PGR and PLR for additional purchases of

stock
— This story implies PGP > PLP

— Prospect Theory implies PGP < PLP (invest in losses)

e Evidence:

POP — | Gains Purchased 004
Gains Purchased + Paper Gains

Losses Purchased

< PLP = = .135.
Losses Purchased + Paper Losses




e Alternative Explanation 4: Belief in Mean Reversion —> Believe that
losers outperform winners

— Behavioral explanation: Losers do not outperform winners

— Predicts that people will buy new losers -> Not true

e How big of a cost? Assume $1000 winner and $1000 loser

— Winner compared to loser has about $850 in capital gain —> $130 in
taxes at 15% marginal tax rate

— Cost 1: Delaying by one year the $130 tax ded. —> $10

— Cost 2: Winners overperform by about 3% per year —> $34



e Are results robust to time period and methodology?

e lvkovich, Poterba, and Weissbenner (2006)

e Data
— 78,000 individual investors in Large discount brokerage, 1991-1996
— Compare taxable accounts and tax-deferred plans (IRAs)

— Disposition effect should be stronger for tax-deferred plans



Methodology: Do hazard regressions of probability of buying an selling
monthly, instead of PGR and PLR

For each month ¢, estimate

SELL;t = ot + B141(Gain);t—1+ BoI(Loss);t—1+ €4
Regression only applies to shares not already sold
o I1s baseline hazard at month ¢
Pattern of 3s always consistent with disposition effect, except in December

Difference is small for tax-deferred accounts



Figure 1: Hazard Rate of Having Sold Stock
in Taxable Accounts, Full Sample
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Figure 2: Hazard Rate of Having Sold Stock in Taxable and
Tax-Deferred Accounts, Original Buy at least $10,000
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Figure 4: Cumulative Probability of Having Sold Stock in
Taxable Account Relative to Tax-Deferred Account

] . -_—q._‘.\_
g G T T I‘hl T T T T T T T T T T T T T T T T T T T L T T | —
o 1 3 5 . 1 S 1 13 1. 17 19 21 23 2 27 29 31 33 5
Y
4 Y
-
t . - g - L
- -
& -' -

= .ew g = F - e e w

Month after Purchase

5 AN Entering Month, Full Sample

LOSS Entering Month, Full Sample
= = GAIN Entering Month, Onginal Buy at least $10,000

LOSS Entering Month, Original Buy at least 510,000
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v the end of month tis [ 1 — ( [Ts=1 (1-h(s)) } ]. Figure 4 displays cumnlative probability of sale in a taxable account less thatina
tax-deferred account for each month.

e Plot difference in hazards between taxable and tax-deferred account

e Taxes also matter



2 Reference Dependence: Equity Premium

e Disposition Effect is about cross-sectional returns and trading behavior —>
Compare winners to losers

e Now consider reference dependence and market-wide returns
e Benartzi and Thaler (1995)
e Equity premium (Mehra and Prescott, 1985)

— Stocks not so risky

— Do not covary much with GDP growth
— BUT equity premium 3.9% over bond returns (US, 1871-1993)

e Need very high risk aversion: RRA > 20



e Benartzi and Thaler: Loss aversion + narrow framing solve puzzle
— Loss aversion from (nominal) losses—> Deter from stocks
— Narrow framing: Evaluate returns from stocks every n months

e More frequent evaluation—>Losses more likely —> Fewer stock holdings

e Calibrate model with \ (loss aversion) 2.25 and full prospect theory speci-
fication —>Horizon n at which investors are indifferent between stocks and

bonds

Prospective Utility

012 1
0.10 +
0.08 +
0.06 +
0.04 +
0.02 +
0.00 T
-0.02 +

-0.04

2 4 6 8 10 12 14 16 18
Length of Evaluation Period (Months)

Pure Stock Portfolio = ----- Pure Bonds Portfolio |




e If evaluate every year, indifferent between stocks and bonds

e (Similar results with piecewise linear utility)

e Alternative way to see results: Equity premium implied as function on n

Implied Equity Premium (%)

0 5 10 15 20
Length of Evaluation Period (Years)



Barberis, Huang, and Santos (2001)

Piecewise linear utility, A = 2.25

Narrow framing at aggregate stock level

Range of implications for asset pricing

Barberis and Huang (2001)

Narrowly frame at individual stock level (or mutual fund)



3 Reference Dependence: Employment and Ef-
fort

e Back to labor markets: Do reference points affect performance?
e Mas (2006) examines police performance
e Exploits quasi-random variation in pay due to arbitration

e Background
— 60 days for negotiation of police contract —> If undecided, arbitration

— 9 percent of police labor contracts decided with final offer arbitration



e Framework:
— payiswx* (14 7)
— union proposes 1, employer proposes re, arbitrator prefers rg
— arbitrator chooses 7¢ if |1e — 74| < |ru — 74|
— P (re, ) is probability that arbitrator chooses r¢
— Distribution of r4 is common knowledge (cdf F)

— Assume e < 1rq < 1y —> Then

Ty + T
P:P(ra—reﬁru—ra):P(rag(T“+re)/2):F( - e)



Nash Equilibrium:
— If rq is certain, Hotelling game: convergence of r¢ and ry to rqg
— Employer’s problem:
max PU(w(l+7re)+(1—P)U(w(1+1))
— Notice: U’ <0

— First order condition (assume e > 74):

/

U i+ 7) — U (4 )] + PU (w(1 + 1) w = 0

— r* = r¥ cannot be solution —> Lower r¢ and increase utility (U’ < 0)



Union’s problem: maximizes

max PV (W@ +r2))+ 1 =P)V(w(l+ry))
Notice: V/ > 0

First order condition for union:
/

% Vw@+rd)—V(w@+rm)+Q—-P)V (w(l+7i))w=0
To simplify, assume U (x) = —bx and V (z) = bz

This implies V (w (1 4+ 7)) = V (w (1 + 7)) = —U (w (1 4+ 7¥)) —
U(w(l4+1r))) —>

—bP*w = — (1 — P*) bw



— Result: P*=1/2

Prediction (i) in Mas (2006): “If disputing parties are equally risk-averse,
the winner in arbitration is determined by a coin toss.”

Therefore, as-if random assignment of winner
Use to study impact of pay on police effort

Data:
— 383 arbitration cases in New Jersey, 1978-1995
— Observe offers submitted re, ry, and ruling rq

— Match to UCR crime clearance data (=number of crimes solved by
arrest)



e Compare summary statistics of cases when employer and when police wins
e Estimated P = .344 # 1/2 —>Unions more risk-averse than employers

e No systematic difference between Union and Employer cases except for r¢

Table I
Sample characteristics in the -12 to +12 month event time window
(1) €) 3 @
Pre-arbitration:
Pre-arbitration: Pre-arbitration: Emplover win-
Full-sample Emplover wins Emplover loses Emplover loss
Arbitrator rules for employer 0.344
Final Offer: Employer 6.11 6.44 5.94 0.50
[1.65] [1.54] [1.68] (0.18)
Final Offer: Union 7.65 7.87 7.54 0.32
[1.71] [2.03] [1.51] (0.18)
Population 21.345 22.893 20,534 2,358
[33.463] [34.561] [32.915] (3.598)
Contract length 2.09 2.09 2.09 0.007
[0.66] [0.64] [0.66] (0.071)
Size of bargaining unit 4258 41.36 43.22 -1.86
[97.34] [53.33] [113.84] (15.66)
Arbitration year 85.56 85.85 8541 0436
[4.75] [5.10] [4.36] (0.510)
Clearances 120.31 12228 118.57 371

per 100,000 capita [106.65] [108.76] [104.35] (9.46)



e Graphical evidence of effect of ruling on crime clearance rate
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e Significant effect on clearance rate for one year after ruling

e Estimate of the cumulated difference between Employer and Union cities
on clearance rates and crime



Crime reports per 100,000 capita
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e Arbitration leads to an average increase of 15 clearances out of 100,000

each month
Table IT
Event study estimates of the effect of arbitration rulings on clearances;
-12 to +12 month event time window
All clearances Violent crime clearances Propertv crime clearances
1) 2 3) ) ) (6) ) (8 ®)

Constant 118.57 141.25 63.16 75.10 55.42 66.15

(5.12)  (9.949) (3.13)  (6.86) (2.88)  (455)
Post-arbitration -6.79 -8.48 -9.75 -2.54 -3.10 -3.77 -426 -5.39 445
* Employer win (2.62) (2200 (70) (175 (135 (178) (1.62) (225) (187
Post-arbitration 499 7.92 5.96 417 5.62 5.31 0.819 231 2.19
* Union win (209)  (291) (265 (1.53) (195) (142) (1.24) (158)  (137)
Row 3 — Row 2 11.78 16.40 15.71 6.71 8.71 9.08 5.08 7.69 6.40

(3.35) (3.65) (3.73) (2.32) (2.37) (2.26) (2.04) (2.75) (2.30)
Employer Win 371 -2.81 2.14 -5.73 1.57 292
(Yes=1) (9.46)  (14.92) (6.11)  (9.53) (4.93) (751
Fixed-effects? Yes Yes Yes
Weighted sample? Yes Yes Yes Yes Yes Yes
Augmented sample? Yes Yes Yes
Mean of the 120.31 120.31 130.82 64.79 64.79 72.15 5

551 5551 5863
Dependent variable  [106.65] [106.65] [370.58] [7128] [71.28] [294.78] [58.72] [58.72] [180.55]
Sample Size 9538 0538 50137 9,538 0538 59,135 9538 9538 59136
R 0.0008  0.005 _ 0.63 00007 0.0078 059  0.001 _ 0.0015 055




e Effects on crime rate more imprecise

Tahle IV

Event study estimates of the effect of arhitration rulings on crime;

-12 to +12 month event time window

All crume Violent crime Property crime
(1) 2 3) 4 (5) (6)
Constant 612.18 15026 461.81
(63.98) (23.23) (42.00)
Post-ashitration 26.86 24 68 775 4 87 19.19 19 86
* Emplover win (25.29) (14.68) (7.85) (4.70) (18.17) (11.19)
Post-arbitration 764 5.68 7.07 149 0.170 4.40
* Union win (16.24) (11.42) (3.46) (4.46) (11.68) (7.87)
Eow 3 — Row 2 -19.21 -12.01 -0.68 -2.38 -19.02 -15.48
(30.06) (19.12) (9.56) (6.63) (21.60) (13.96)
Employer Win -31.81 -20.43 -11.35
(Yes=1) (34.42) (27.57) (39.50)
Fixed-effects? Yes Yes Yes
Mean of the 44403 319.42 0344 98.26 34845 421238
dependent variable  [364.23] [2037.4] [103.16] [363.76] [292.10] [1865.8]
Sample size 9528 39,060 0,520 39,085 9 537 39.119
R 0.001 0.54 0.007 0.76 0.0003 0.42




e Do reference points matter?

e Plot impact on clearances rates (12,-12) as a function of rq — (re +74)/2
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Figure V
Estimated expected change in clearances conditional on the deviation of the award from
the average of the offers



e Effect of loss is larger than effect of gain

Tahle VII
Heterogeneous effects of arbitration decisions on clearances by loss size, award, and
deviation from the expected offer; -12 to +12 month event time window

“m» @O B @ o ©
Police lose Police win
Post-Arbitration 572 817 1299 -742 497 7.30
(2.31) (9.38) (845 (4.76) (3.14) (4.17)
Post-Arbitration * Award 1.23 -1.00
(1.16) (0.98)
Post-Arbitration % Loss size -10.31 -10.93 -0.20
(1.59) (1.89) (4.54)
Post-Arbitration * Union win 1338
(5.32)
Post-Arbitration % (expected award-award) -17.72 2.82
(7.94) (4.13)
Post-Arbitration * p(loss size)" Included
Sample Size 59,137 39,137 39.137 59.137 52,857 55.879
R 0.63 0.63 0.63 0.63 0.60 0.62

Standard errors, clustered on the intersection of arbiration window and city. are in parentheses. Standard deviations are in
brackets. Observations are municipality * month cells. The sample is weighted by population size im 1976. The dependant
variable 1s clearances per 100,000 capita. Loss size is defined as the umon demand (percent increase on previous wage) less the
arbitrator award. Amongst cities that underwent arbitration, the mean loss size 1s 0.489 with a standard deviation of 0.953. The
expected award is the mathematical expectation of the award given the union and employer offers and the predicted probability
of an employer win. The predicted probability of an emplover win is estimated with a probit model using as predictors year of
arbitration dummues, the average of the final offers, log population, and the length of the contract. See text for details. The
samples m models (1)-(4) consist of the 12 months before to the 12 months after arbitration. for junisdictions that underwent
arbitration, as well as all jurisdictions that never underwent arbitration for all months between 1976 and 1996. The sample in
model (3) consists of cities where the union lost in arbitration and the comparison group of non-arbitrating cities. The sample in
model (6) consists of cities where the union won in arbitration and the comparison group of non-arbitrating cities. All models
include month x year effects (252), arbitration window effects (383), and city effects (452). Author’s calculation based on NJ
PERC arbifration cases matched to monthly nunicipal clearance rates at the jurisdiction level from FBI Uniform Crime Reports.



e Column (3): Effect of a gain relative to (re + 74)/2 is not significant;
effect of a loss is

e Columns (5) and (6): Predict expected award 7, using covariates, then
compute rq — Tq
— 1rgq — Tq does not matter if union wins

— rq — Tq matters a lot if union loses

e Assume policeman maximizes

max [(_]—I—U(w)} 6—9%2



where
w—w if w>w
U(w)—{x(w—w) if w<

e Fo.c.:
U+U(w)—0e=0
Then
U 1
k — _U
e (w) = - + ;U (w)

e It implies that we would estimate

Clearances = a+ B (rq — fa) + v (ra — Ta) 1 (rq — Ta < 0) + ¢
with 8 > 0 (also in standard model) and v > 0 (not in standard model)



e Compare to observed pattern

20
1

E[Change in Clearances | Award - Average Offer]

-25 -2 -1.5 -1 -5 0 5 1 35 2 25
Award - Average Offer

e (Close to predictions of model



4 Social Preferences: Introduction

e 219A. Emphasis on social preferences

e In the field?

1. Pricing. When are price increases acceptable?

— Kahneman, Knetsch and Thaler (1986)
— Survey evidence

— Effect on price setting



2. Wage setting. Fairness toward other workers —> Wage compression

3. Charitable Contributions.

— Contributions of money and time

— Survey by Andreoni (2004)

e Charitable contributions is only setting with field evidence



e Andreoni (2004). Excellent survey of the theory and evidence

e Stylized facts:
— US Giving very large: 1.5 to 2.1 percent GDP!
— Most giving by individuals (Table 1)

Table 1
Sources of Private Philanthropy, 2002

Source of gifts Billions  Percent

of dollars of total
Individuals 183.7 76.3
Foundations 269 11.2
Bequests 181 7.5
Corporations 12.2 5.1
Total for all Sources 240.9 100

Source: Giving USA, 2003



e — Slight trend to decrease in generosity (Figure 1)

Billions of 2002 Dollars .
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Figure 1: Trends in Individual Giving.
Source: Giving USA 2003.
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e Giving by income, age, and education (Table 2 — no controls)
— Giving as percent of income fairly stable

— Increase for very rich

Table 2
Private philanthropy by income, age. and education of the giver, 1995
Percent of Average Percent of
households amount given by household
who give those who give mncome
All contributing households 68.5 1,081 22
Household Income
under $10.000 473 324 48
10,000-19,000 51.1 439 29
20,000-29,999 649 594 2.3
30,000-39,999 71.8 755 22
40.000-49,999 75.3 573 1.3
50,000-59,999 85.5 1,040 1.9
60.000-74,999 78.5 1,360 2.0
75,000-99,999 79.7 1,688 20

100,000 or above 88.6 3,558 3.0



e Giving to whom? (Table 3)
— Mostly for religion
— Also: human services, education, health
— Very little international donations

Table 3
Private Philantropy by Type of Charitable Orgamzation, 1995
Percent Average amount Percent of total
of Households given by household
Type of Charity who give those who give contributions
Arts, culture and humanities 94 221 2.6
Education 20.3 335 9.0
Environment 115 110 16
Health 273 218 8.1
Human Services 251 285 95
International 3.1 293 1.1
Private and 6.1 196 14
community foundations
Public or Societal benefit 10.3 127 1.7
Recreation 7.0 161 14
Religious 480 046 594
Youth Development 209 140 3.8
Other 2.1 160 0.3

Source: Author’s calculations, data from Independent Sector, Giving and Volunteering, 1995.



e Compare to giving in other countries (Figure 2)

— In US non-profits depend more on Charitable contributions

Percentage




Do poorer people receive more? Not obvious
Donate to person with highest marginal utility in more general model

Table 3: Very little international donations —> Limited donations to poor-
est countries

Additional prediction of model — Crowding out
If government spends on income of Mark, Wendy will donate less.
What is the evidence of crowding out?

Mixed evidence — open question



5 Next Lecture

e Social Preferences
— Gift Exchange

— From the Experiments to the Field

e Limited Attention





