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Outline

1. Overoptimism

2. Overconfidence

3. Projection Bias



1 Non-Standard Beliefs

• So far (mostly) technological deviations (r) from standard model:

max
NX
i=1

piU (x|si, r)

• Non-standard preferences
— Self-Control Problems
— Reference Dependence
— Social Preferences

• Non-standard information processing
— Limited Attention
— Menu Effects
— Social pressure and persuasion



• Non-Standard Beliefs:

max
NX
i=1

p̃iU (x|si)

where p̃ is the subjective distribution of states Si for agent.

• Distribution for agent differs from actual distribution: p̃ 6= p.

• Examples:
— Overestimate self-control (β and β̂) —> Naiveté

— Underestimate response to social pressure (Milgram experiments)

— Overstimate ability to run company

— Overestimate precision of point estimate



2 Overoptimism

• Experiment: Camerer and Lovallo (AER, 1999)

• Enterpreneurs choose
— new business with stochastic outcome x = (x1, ..., xn)

— riskless activity y

• Standard model: Choose business if PN
i=1 pixi > y

• Overoptimism: Choose business if PN
i=1 p̃ixi > y

• The higher the overoptimism, the higher the incidence of business failure



• Experimental design:
— Initial endowment: $10
— Simultaneous entry decision:
∗ enter —> play game

∗ stay out —> payoff 0

— Parameter c for entry payoffs:
∗ Top c entrants share $50
∗ Bottom n− c entrants get −$10



• — n = 12, 14, 16 subjects

— Within-subject variation in games played if entry:

∗ chance

∗ skill (trivia, puzzles)

— Only feedback: Total number of entrants

— Paid at the end of game for one randomly-determined round (no feed-
back on performance)





• Optimal decision for risk-neutral players in chance game

• Asymmetric Nash equilibria:
— c+ 4 enter

— n− (c+ 4) stay out
— Probability of being in top group p

— Probability p = c/ (c+ 5)

— average payoff of entry is

p
50

c
− (1− p) 10 =

1

c+ 5
50− 5

c+ 5
10 = 0

— average payoff of exit is 0 —> Indifference



• In game of skill, similar equilibria

• Enter until zero profits

• Overoptimism about winning probability (p̃ = p+∆ > p) but expect c+4
to enter

• Expected profits from entry

(p+∆)
50

c
− (1− (p+∆)) 10 = 0 +∆

µ
10 +

50

c

¶
> 0

• Excess entry —> Negative profits on average



• Compare profits in games of luck and games of skill

• Table 4:
— Games of luck: Substantial profits (more than in Nash eq.) —> Too
little entry!



• — Games of skill:

∗ lower profits (but still >0)

∗ negative profits in cases with recruitement on skill (Experiments 5-8)



• Comparison between Chance and Skill treatments



• (Relative) overoptimism. About what?

— Own ability

— Underestimate entry of others?

• Forecasts of people about entry of others:

— forecast 0.3 entrants too high in chance game;

— forecast 0.5 entrants too low in skill game;

— (some underestimation of entry of others)



• Open questions:

— Are people overoptimistic in general?

— Without ex-ante selection, more entry but no excess entry

— Perhaps on average people are unbiased, but overconfident people sort
into risky projects and become...

∗ ...enterpreneurs (Camerer-Lovallo)

∗ ...CEOs (Malmendier-Tate)

∗ ...traders (Odean)

— If overoptimism on average, why so little investment in stocks?



• Malmendier and Tate (2005, 2006, and 2007)

• Assume that CEOs overestimate their capacity to create value

• Consider implications for:

— Investment decisions (MT 2005)

— Mergers (MT 2006)

— Equity issuance (MT 2007)



Model

Assumptions 
1. CEO acts in interest of current shareholders. 

(No agency problem.) 
2. Efficient capital market.  

(No asymmetric information.) 
Notation 

AV  = market value of the acquiring firm  
TV  = market value of the target firm 

V   = market value of the combined firm  
AV̂  = acquiring CEO’s valuation of his firm 

V̂   = acquiring CEO’s valuation of the combined firm 
c   = cash used to finance the merger 



Rational CEO 

• Target shareholders demand share s of firm such that: 
cVsV T −= . 

• CEO decides to merge if ( ) AT VcVV >−−  (levels).  
⇒ Merge if e > 0 (differences), where e is “synergies.” 

⇒ First-best takeover decision. 

• Post-acquisition value to current shareholders: 

eVcVceVVcVVV ATTAT +=−−−++=−−= )()()(  

⇒ 0=
∂
∂

c
V  (No financing prediction.) 



Overconfident CEO (I)

• CEO overestimates future returns to own firm: 

AA VV >ˆ  
CEO overestimates returns to merger: 

AA VVVV −>− ˆˆ  

• Target shareholders demand share s of firm such that: 
cVsV T −=  

CEO believes he should have to sell s such that: 
cVVs T −=ˆ  



Overconfident CEO (II)

• CEO decides to merge if  

A
T

T V
V

cVVVcVV ˆ))(ˆ()(ˆ >⎥
⎦

⎤
⎢
⎣

⎡ −−
−−−  (levels), 

i.e. merges if  

⎥
⎦

⎤
⎢
⎣

⎡ −+−
>+

V
cVeVVee TAA ))(ˆˆ(

ˆ  (differences), 

where ê are perceived “synergies.” 



Propositions

1. Overconfident managers do some value-destroying 
mergers. (Rational CEOs do not.) 

2. An overconfident manager does more mergers than a 
rational manager when internal resources are readily 
available 

3. An overconfident manager may forgo some value-
creating mergers. (Rational managers do not.) 

Compare 
and



Empirical Predictions

Rational CEO Overconfident CEO

1. On average?
2. Overconfident CEOs do more

mergers that are likely to
destroy value

3. Overconfident CEOs do more
mergers when they have
abundant internal resources

4. The announcement effect after
overconfident CEOs make bids
is lower than for rational CEOs



Data

Data on private accounts
1. Hall-Liebman (1998)

Yermack (1995)

Key: Panel data on stock and
option holdings of CEOs of
Forbes 500 companies 1980-
1994

2. Personal information about
these CEOs from

- Dun & Bradstreet
- Who’s who in finance

Data on corporate accounts
1. CRSP/COMPUSTAT

Cash flow, Q, stock price…

2. CRSP/SDC-merger databases

Acquisitions



Overconfidence

On private accounts

• Hold on to options.

Idea: Rational CEO who is
- underdiversified
- risk averse

should
- exercise options early.

On corporate accounts

• Higher probability of acquiring
another company, particularly
when:
• Merger has low expected

value
• Manager has lots of cash and

untapped debt capacity



Primary Measure of Overconfidence
“Longholder” 

(Malmendier and Tate 2003) 

 
CEO holds an option until the year of expiration. 
CEO displays this behavior at least once during sample period. 

 minimizes impact of CEO wealth, risk aversion, diversification

Robustness Checks:
1. Require option to be at least x% in the money at the beginning of 

final year

2. Require CEO to always hold options to expiration

3. Compare “late exercisers” to “early exercisers”



Empirical Specification

Pr{Yit = 1 | X, Oit}   =   G(β1   +   β2•Oit   +   XTγ) 
 
with i company    O overconfidence 

t year    X controls 
Y acquisition (yes or no)  

 
 H0: β2 = 0 (overconfidence does not matter) 
 H1: β2 > 0 (overconfidence does matter) 



Rational CEO Overconfident CEO

1. On average?
2. Overconfident CEOs do more

mergers that are likely to
destroy value

3. Overconfident CEOs do more
mergers when they have
abundant internal resources

4. The announcement effect after
overconfident CEOs make bids
is lower than for rational CEOs

Empirical Predictions



Case 1:
Wayne Huizenga (Cook Data Services/Blockbuster)
• CEO for all 14 years of sample
• Longholder

                                                                                                M     MM      M                  M      MH

     1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

J Willard Marriott (Marriott International)
• CEO for all 15 years of sample
• Not a Longholder

     1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

Identification Strategy (I)

AND
Case 2:
Colgate Palmolive
• Keith Crane CEO from 1980-1983 (Not a Longholder)
• Reuben Mark CEO from 1984-1994 (Longholder)

                                                            M                            MM                          MH

         1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

         Keith Crane                                              Reuben Mark



Table 4. Do Overconfident CEOs Complete More Mergers?

logit with controls random effects 
logit

logit with fixed 
effects

Size 0.8733 0.8600 0.6234
(1.95)* (2.05)** (2.60)***

Qt-1 0.7296 0.7316 0.8291
(2.97)*** (2.70)*** (1.11)

Cash Flow 2.0534 2.1816 2.6724
(3.93)*** (3.68)*** (2.70)***

Ownership 1.2905 1.3482 0.8208
(0.30) (0.28) (0.11)

Vested Options 1.5059 0.9217 0.2802
(1.96)* (0.19) (2.36)**

Governance 0.6556 0.7192 1.0428
(3.08)*** (2.17)** (0.21)

Longholder 1.5557 1.7006 2.5303
(2.58)*** (3.09)*** (2.67)***

Year Fixed Effects yes yes yes
Observations 3690 3690 2261
Firms 327 184

Longholder = holds options until last year before expiration (at least once)
Distribution: Logistic.  Constant included.
Dependent Variable:Acquistion (yes or no); Normalization:Capital.



Identification Strategy

Case 1:
Wayne Huizenga (Cook Data Services/Blockbuster)
• CEO for all 14 years of sample
• Longholder

                                                                                                M     MM      M                  M      MH

     1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

J Willard Marriott (Marriott International)
• CEO for all 15 years of sample
• Not a Longholder

     1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

Logit & Random
Effects Logit

Fixed Effects
Logit

Case 2:
Colgate Palmolive
• Keith Crane CEO from 1980-1983 (Not a Longholder)
• Reuben Mark CEO from 1984-1994 (Longholder)

                                                            M                            MM                          MH

         1980   1981   1982   1983   1984   1985   1986   1987   1988   1989   1990   1991   1992   1993   1994

         Keith Crane                                              Reuben Mark

Yes No

Yes Yes



Table 6. Are Overconfident CEOs Right to 
Hold Their Options? (I)

Percentile
10th
20th
30th
40th
50th
60th
70th
80th
90th

Mean
Standard Deviation

All exercises occur at the maximum stock price during the fiscal year

0.39
0.03
0.27

-0.03
0.03
0.10

Returns from exercising 1 year sooner and investing in the S&P 500 index

Return

0.19

-0.24
-0.15
-0.10
-0.05



Table 6. Are Overconfident CEOs Right to 
Hold Their Options? (II)

logit
random 

effects logit
fixed effects 

logit
Size 0.8721 0.8598 0.6251

(1.93)** (1.99)** (2.46)***
Qt-1 0.7259 0.7347 0.8806

(2.86)** (2.54)** (0.74)
Cash Flow 2.0042 2.1030 2.8787

(3.49)** (3.22)*** (2.64)***
Stock Ownership 1.5555 1.5853 0.7498

(0.51) (0.42) (0.15)
Vested Options 2.8574 1.7361 0.4921

(1.36) (0.53) (0.51)
Corporate Governance 0.6220 0.6823 1.0343

(3.31)*** (2.45)** (0.16)
Longholder: Did OK 1.2015 1.2082 1.1555

(0.74) (0.80) (0.27)
Longholder: Should Have Exercised 1.8277 1.9591 4.4648

(1.95)* (2.32)** (2.32)**
Year Fixed Effects yes yes yes
Observations 3532 3532 2111
Firms 318 172

Dependent Variable: Acquistion (yes or no) ; Normalization: Capital.

Longholder = holds options until last year before expiration (at least once)
Do "Mistaken" Holders Drive the Acquisitiveness Result?

Distribution: Logistic.  Constant included.



Alternative Explanations
1. Inside Information or Signalling

• Mergers should “cluster” in final years of option term
• Market should react favorably on merger announcement
• CEOs should “win” by holding

2. Stock Price Bubbles
• Year effects already removed
• All cross-sectional firm variation already removed
• Lagged stock returns should explain merger activity



Table 7. Control for Returns

logit logit with 
random effects

logit with fixed 
effects

Returnst-1 1.4801 1.4467 1.1424
(1.61) (1.62) (0.54)

Returnst-2 1.2539 1.2391 1.0474
(1.15) (1.01) (0.20)

Returnst-3 1.0635 1.0405 0.9262
(0.31) (0.19) (0.35)

Returnst-4 1.3548 1.3452 1.2513
(1.40) (1.37) (0.98)

Returnst-5 1.2334 1.2202 1.1539
(1.03) (0.95) (0.66)

Longholder 1.5048 1.6184 2.4628
(2.33)** (2.83)*** (2.56)**

Year Fixed Effects yes yes yes
Observations 3479 3479 2157
Firms 305 173
Regressions include Cash Flow, Qt-1, Size, Ownership, Vested Options, and Governance.  

Longholder = holds options until last year before expiration (at least once)

Dependent Variable: Acquistion (yes or no) ; Normalization: Capital.

Returns = ln(1+returns)
Distribution: Logistic.  Constant included.



Alternative Explanations
1. Inside Information or Signalling

• Mergers should “cluster” in final years of option term
• Market should react favorably on merger announcement
• CEOs should “win” by holding

2. Stock Price Bubbles
• Year effects already removed
• All cross-sectional firm variation already removed
• Lagged stock returns should explain merger activity

3. Volatile Equity

4. Finance Training



Empirical Predictions

Rational CEO Overconfident CEO

1. On average?
2. Overconfident CEOs do more

mergers that are likely to
destroy value

3. Overconfident CEOs do more
mergers when they have
abundant internal resources

4. The announcement effect after
overconfident CEOs make bids
is lower than for rational CEOs



Diversifying Mergers

1. Diversification discount 
(Lamont and Polk 2002; Servaes 1996; Berger and Ofek 1995; Lang and Stulz 1994) 
 

2. Market understands ex ante 
(Morck, Shleifer, and Vishny 1990)



Table 8. Diversifying Mergers

logit logit with 
random effects

logit with fixed 
effects

Longholder 1.6008 1.7763 3.1494
(2.40)** (2.70)*** (2.59)***

Year Fixed Effects yes yes yes
Observations 3690 3690 1577
Firms 327 128

Longholder 1.3762 1.4498 1.5067
(1.36) (1.47) (0.75)

Year Fixed Effects yes yes yes
Observations 3690 3690 1227
Firms 327 100
Regressions include Cash Flow, Q t-1, Size, Ownership, Vested Options, and Governance.  
Industries are Fama French industry groups.

Longholder = holds options until last year before expiration (at least once)

Dependent Variable:Diversifying merger (yes or no).

Dependent Variable: Intra-industry merger (yes or no).

Distribution: Logistic.  Constant included;  Normalization:Capital.



Empirical Predictions

Rational CEO Overconfident CEO

1. On average?
2. Overconfident CEOs do more

mergers that are likely to
destroy value

3. Overconfident CEOs do more
mergers when they have
abundant internal resources

4. The announcement effect after
overconfident CEOs make bids
is lower than for rational CEOs



Kaplan-Zingales Index

Capital
Cash

Capital
DividendsLeverageQ

Capital
CashFlowKZ ⋅−⋅−⋅+⋅+⋅−= 31.137.3914.328.000.1

• Coefficients from logit regression (Pr{financially constrained})

• High values         Cash constrained

- Leverage captures debt capacity

- Deflated cash flow, cash, dividends capture cash on hand

- Q captures market value of equity (Exclude?)



Table 9. Kaplan-Zingales Quintiles

Least Equity 
Dependent

Most Equity 
Dependent

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Longholder 2.2861 1.6792 1.7756 1.9533 0.8858

(2.46)** (1.48) (1.54) (1.50) (0.33)
Year Fixed Effects yes yes yes yes yes
Observations 718 719 719 719 718
Firms 125 156 168 165 152

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Longholder 2.5462 1.8852 1.7297 1.0075 1.0865

(1.89)* (1.51) (1.36) (0.01) (0.18)
Year Fixed Effects yes yes yes yes yes
Observations 718 719 719 719 718
Firms 125 156 168 165 152

Diversifying Mergers

Dependent Variable: Acquistion (yes or no); Normalization: Capital.

Regressions include Cash Flow, Qt-1, Size, Ownership, Vested Options, and Governance.  

All Mergers

All regressions are logit with random effects.

--------------------------------->

Longholder = holds options until last year before expiration (at least once)
Distribution: Logistic.  Constant included.



Empirical Predictions

Rational CEO Overconfident CEO

1. On average?
2. Overconfident CEOs do more

mergers that are likely to
destroy value

3. Overconfident CEOs do more
mergers when they have
abundant internal resources

4. The announcement effect after
overconfident CEOs make bids
is lower than for rational CEOs



Empirical Specification

CARi   =   β1   +   β2•Oi   +   X'γ   +   εi

with i company O overconfidence
X controls

[ ]( )∑ −=
−=

1

1t
ititi rErCAR

where [ ]itrE  is daily S&P 500 returns (α=0; β=1)



Table 14. Market Response

OLS OLS OLS
(3) (4) (5)

Relatedness 0.0048 0.0062 0.0043
(1.37) (1.24) (1.24)

Corporate Governance 0.0079 0.0036 0.0073
(2.18)** (0.64) (1.98)**

Cash Financing 0.014 0.0127 0.0145
(3.91)*** (2.60)*** (3.99)***

Age -0.0005
(1.46)

Boss 0.0001
(0.04)

Longholder -0.0067 -0.0099 -0.0079
(1.81)* (2.33)** (2.00)**

Year Fixed Effects yes yes yes
Industry Fixed Effects no yes no
Industry*Year Fixed Effects no yes no
Observations 687 687 687
R-squared 0.10 0.58 0.10
Regressions include Ownership and Vested Options.

(at least once)
Dependent Variable: Cumulative abnormal returns [-1,+1]

Longholder = holds options until last year before expiration 



Do Outsiders Recognize CEO Overconfidence?

Portrayal in Business Press:

1.   Articles in 
• New York Times 
• Business Week 
• Financial Times 
• The Economist 
• Wall Street Journal 

2.   Articles published 1980-1994 
3.   Articles which characterize CEO as 

• Confident or optimistic 
• Not confident or not optimistic 
• Reliable, conservative, cautious, practical, steady or frugal 



Measuring Press Portrayal

TOTALconfident =

1 if  [“confident” + “optimistic”] > [“not 
confident” + “not optimistic + “reliable, 
conservative, cautious, practical, 
steady, frugal]

0 otherwise

Independent of the effects of coverage frequency



Market Perception versus CEO beliefs

• TOTALconfident positively and statistically significantly 
correlated with Longholder
– Farrell and Mark are TOTALconfident
– Marriott and Crane are not TOTALconfident

• TOTALconfident CEOs (like Longholders) are more 
acquisitive on average
– Especially through diversifying mergers
– Especially when they are financially unconstrained

Overconfidence – identified by CEO or market 
beliefs – leads to heightened acquisitiveness



Table 13. Press Coverage and Diversifying Mergers

logit logit with 
random effects

logit with fixed 
effects

TOTALconfident 1.6971 1.7826 1.5077
(2.95)*** (3.21)*** (1.48)

Year Fixed Effects yes yes yes
Observations 3647 3647 1559
Firms 326 128

TOTALconfident 1.0424 1.0368 0.8856
(0.20) (0.16) (0.31)

Year Fixed Effects yes yes yes
Observations 3647 3647 1226
Firms 326 100
Regressions include Total Coverage, Cash Flow, Qt-1, Size, Ownership, Vested Options, 
and Governance.  Industries are Fama French industry groups.

Dependent Variable: Diversifying merger (yes or no).

Dependent Variable: Intra-industry merger (yes or no).

Distribution: Logistic.  Constant included;  Normalization: Capital.



Conclusions

• Overconfident managers are more acquisitive.

• Much of this acquisitiveness is in the form of
diversifying mergers.

• Overconfidence has largest impact if CEO has
abundant internal resources.

• The market reacts more negatively to the mergers
of overconfident CEOs



3 Overconfidence

• Investor Overconfidence: Odean (1999)

• Does investor overconfidence explain

• Dataset from discount brokerage house

• Follow all trades of 10,000 accounts

• January 1987-December 1993

• 162,948 transactions



• Traders that overestimate value of their signal trade too much

• Substantial cost for trading too much:

— Commission for buying 2.23 percent

— Commission for selling 2.76 percent

— Bid-ask spread 0.94 percent

— Cost for ‘round-trip purchase’: 5.9 percent (!)



• Stock return on purchases must be at least 5.9 percent.

• Compute buy-and-hold returns

• Evidence: Sales outperform purchases by 2-3 percent!



• Is the result weaker for individuals that trade the most? No

• Huge cost to trading for individuals:

— Transaction costs

— Pick wrong stocks



4 Projection Bias

• Beliefs are likely to be systematically biased toward current state

• Projection bias. (Loewenstein, O’Donoghue, and Rabin (2003)
— Individual is currently in state s0 with utility w

¡
c, s0

¢
— Predict future utility in state s

— Simple projection bias:

w̃
³
c, s|s0

´
= (1− α)w (c, s) + αw

³
c, s0

´
— Parameter α is extent of projection bias —> α = 0 implies rational
forecast

• Notice: Here people misforecast utility w̃, not state s; however, same
results if the latter applies



• Application to purchasing behavior. Conlin, O’Donoghue, and Vo-
gelsang (2006)

• Consider purchases of cold-weather items

• Main Prediction:
— Very cold weather

— —> Forecast high utility for cold-weather clothes

— —> Purchase ‘too much’

— —> Higher return probability

• Additional Prediction:
— Cold weather at return —> Fewer returns



• Focus on Probability[Return|Order]

• Denote temperature at Order time as ωO and temperature at Return time
as ωR

• Predictions:
1. If α = 0 (no proj. bias), P[R|O] is independent of ωO and ωR
2. If α = 0 (no proj. bias), ∂P[R|O]/∂ωO < 0 and ∂P[R|O]/∂ωR > 0

• Notice: Do not observe date of return decision



• Purchase data from US Company selling outdoor apparel and gear
— January 1995-December 1999, 12m items

— Date of order and date of shipping + Was item returned

— Shipping address

• Weather data from National Climatic Data Center
— By 5-digit ZIP code, use of closest weather station

• Items:
— Parkas/Coats/Jackets Rated Below 0F

— Winter Boots

— Drop mail orders, if billing and shipping address differ, >9 items or-
dered, multiple units same item, low price

— No. obs. 2,200,073



• Summary Stats:
— Probability of return fairly high

— Prices of items substantial

— Delay between order and receipt 4-5 days





• Main estimation: Probit
P (R|O) = Φ (α+ γOωO + γRωR +BX)



• Main finding: γO < 0.

— Warmer weather on order date lowers probability of return

— Magnitude:

— This goes against standard story: If weather is warmer, less likely you
will use it —> Return it more

— Projection Bias: Very cold weather —> Mispredict future utility —>
Return the item

• Second finding: γR ≈ 0
— Warmer weather on (predicted) return does not affect return

— This may be due to the fact that do nto observe when return decision
is made



• Similar estimates for linear probability model with household fixed effects

• (Restrict sample to multiple orders by households)



• Simple structural model of projection bias: Estimates of projection bias α
around .3-.4

• Other applications?



5 Next Lecture

• Market Response to Biases

— Investors: Noise Traders

— Pricing: Behavioral IO

— Employers: Contracting

• Also Next Week: Empirical Problem Set Handed Out




