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INTRODUCTION

BACKGROUND

@ There are observed gender differences in economic behavior in
a number of laboratory and field experiments (survey by
Croson and Gneezy, 2004):

o risk-taking
o social preferences
e attitudes toward competition

@ Similar conclusions are drawn from observational data:

e portfolio choices (Jianakoplos and Bernasek, 1998)
e smoking (Hersch, 1996)
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QUESTION NoO. 1: ARE THERE GENDER

DIFFERENCES IN COMPETITIVE BIDDING?
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INTRODUCTION

QUESTION NoO. 1: ARE THERE GENDER

DIFFERENCES IN COMPETITIVE BIDDING?

@ Why auctions? Combination of
o risk attitudes
o attitudes toward competition
@ strategic decision-making

@ First-price sealed-bid auctions with independent private values
(FPA)
e combines elements of all three
o Bayesian Nash equilibrium

@ Second-price sealed-bid auctions with independent private
values (SPA)
o only strategic decision-making is important
o dominant strategy equilibrium
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INTRODUCTION

PREVIEW OF THE RESULTS

@ In the FPA, we find that:

o women bid more and earn less than men

o the difference cannot be entirely explained by differences in
risk aversion between the two genders

o The difference cannot be accounted for by differences in
demographic and academic background either

@ In the SPA, we do not find any significant gender differences
in
e bidding
o probability of playing the dominant strategy
o probability of overbidding
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INTRODUCTION

QUESTION NoO. 2: WHAT ARE THE BIOLOGICAL

DETERMINANTS OF BIDDING AND THE GENDER
DIFFERENCE?

@ We focus on the menstrual cycle in women

@ Motivated by the variation in the hormonal levels of estradiol,
progesterone, FSH and LH across different phases of the cycle

@ Ultimate question: can a part of the gender difference in
bidding be explained by the hormonal variation, assuming that
men are similar to women at the beginning of their menstrual
cycle?
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INTRODUCTION

HORMONAL VARIATION IN THE COURSE OF THE

MENSTRUAL CYCLE
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INTRODUCTION

RELATED LITERATURE

@ Rustrom (1998): using home-grown values, she finds that
women have a higher variance of bids in the English, Vickrey
and the Becker, DeGroot and Marschak (1964) mechanisms

@ Casari, Ham and Kagel (2004): study common value auctions
e women inexperienced in common value auction experiments
bid higher and thus suffer more from the winners curse than do
men
e women experienced in such auctions do at least as well as men

@ Hampson and Kimura hypothesis (1992)
e women's performance in certain “male-oriented” tasks (spatial
ability) is significantly better during menstruation
e women's performance on certain “female-oriented” tasks
(articulatory speech and accuracy) is better during periods of
high estradiol levels
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DESIGN

EXPERIMENTAL DESIGN: AUCTION (1)

@ Two sets of experiments:
o Dataset 1 (2001): 10 sessions of FPA, 10 sessions of SPA
o Dataset 2 (2006): 10 sessions of FPA

@ 38 bidders in each session, 30 rounds
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DESIGN

EXPERIMENTAL DESIGN: AUCTION (1)

@ Two sets of experiments:
o Dataset 1 (2001): 10 sessions of FPA, 10 sessions of SPA
o Dataset 2 (2006): 10 sessions of FPA

@ 8 bidders in each session, 30 rounds

@ Random re-matching into groups of two bidders each round
(reduction in repeated game effects)
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DESIGN

EXPERIMENTAL DESIGN: AUCTION (1)

@ Two sets of experiments:
o Dataset 1 (2001): 10 sessions of FPA, 10 sessions of SPA
o Dataset 2 (2006): 10 sessions of FPA

@ 8 bidders in each session, 30 rounds

@ Random re-matching into groups of two bidders each round
(reduction in repeated game effects)

@ Bidder valuations were generated as independent draws from
either a low value distribution F1 (-) or a high value
distribution F2 (-) with densities
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EXPERIMENTAL DESIGN: AUCTION (2)

@ The probability of F!(-) is given by § = 0.70 in all session;
however, this is announced only in
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EXPERIMENTAL DESIGN: AUCTION (2)

@ The probability of F!(-) is given by § = 0.70 in all session;
however, this is announced only in
o 15 out of 20 FPA sessions
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EXPERIMENTAL DESIGN: AUCTION (2)

@ The probability of F!(-) is given by § = 0.70 in all session;
however, this is announced only in
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EXPERIMENTAL DESIGN: AUCTION (2)

@ The probability of F!(-) is given by § = 0.70 in all session;
however, this is announced only in
o 15 out of 20 FPA sessions
o 5 out of 10 SPA sessions
o unknown distribution only in Dataset 1

@ Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)
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EXPERIMENTAL DESIGN: AUCTION (2)

@ The probability of F!(-) is given by § = 0.70 in all session;
however, this is announced only in

e 15 out of 20 FPA sessions
o 5 out of 10 SPA sessions
o unknown distribution only in Dataset 1

@ Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)

@ Admissible bids: integers between 1 and 100
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EXPERIMENTAL DESIGN: AUCTION (2)

The probability of F! (-) is given by 6 = 0.70 in all session;
however, this is announced only in

o 15 out of 20 FPA sessions

o 5 out of 10 SPA sessions

o unknown distribution only in Dataset 1

Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)

Admissible bids: integers between 1 and 100

Payoffs
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EXPERIMENTAL DESIGN: AUCTION (2)

The probability of F! (-) is given by 6 = 0.70 in all session;
however, this is announced only in

o 15 out of 20 FPA sessions

o 5 out of 10 SPA sessions

o unknown distribution only in Dataset 1

Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)

Admissible bids: integers between 1 and 100

Payoffs
o FPA: v; — b; if winning (b;i > b;), 0 otherwise
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EXPERIMENTAL DESIGN: AUCTION (2)

The probability of F! (-) is given by 6 = 0.70 in all session;
however, this is announced only in

o 15 out of 20 FPA sessions

o 5 out of 10 SPA sessions

o unknown distribution only in Dataset 1

Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)

Admissible bids: integers between 1 and 100

Payoffs
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DESIGN

EXPERIMENTAL DESIGN: AUCTION (2)

The probability of F! (-) is given by 6 = 0.70 in all session;
however, this is announced only in

o 15 out of 20 FPA sessions

o 5 out of 10 SPA sessions

o unknown distribution only in Dataset 1

Purpose: study of the impact of ambiguity on bidding
behavior (Chen, Katus¢ak, Ozdenoren 2007)

Admissible bids: integers between 1 and 100

Payoffs
o FPA: v; — b; if winning (b;i > b;), 0 otherwise
e SPA: v; — bj if winning (b; > bj), 0 otherwise
o fair breaking of ties
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DESIGN

EXPERIMENTAL DESIGN: AUCTION (3)

@ Description of a typical round:

1. For treatments with an unknown distribution only, each bidder
estimated the chance that the valuation of the other bidder in
the group was drawn from the high value distribution, i.e., an
estimate of 1 — 4.

2. Each bidder was informed of his own valuation and
simultaneously and independently submitted a bid.

3. Bids were then collected and the outcome of the auction was
determined.

4. Feedback: own valuation, own bid, the winning bid, win/lose,
payoff.

YAN CHEN, PETER KAT K, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN? 10/39



DESIGN

FEATURES OF EXPERIMENTAL SESSIONS

Dataset Auction No. Subjects Distribution Exchange Number of Total Number
Mechanism Per Session Rate Sessions of Subjects
1 FPA 8 Known 20 5 40
8 Unknown 20 5 40
SPA 8 Known 20 5 40
8 Unknown 20 5 40
2 FPA 8 Known 20 10 80
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EXPERIMENTAL DESIGN: LOTTERY

@ Purpose: incentivized elicitation of risk preferences

@ Holt and Laury (2002) approach
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EXPERIMENTAL DESIGN: LOTTERY

@ Purpose: incentivized elicitation of risk preferences
@ Holt and Laury (2002) approach

@ Auvailable only in Dataset 2
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DESIGN

EXPERIMENTAL DESIGN: LOTTERY

@ Purpose: incentivized elicitation of risk preferences
@ Holt and Laury (2002) approach
@ Auvailable only in Dataset 2

@ Ordering of the auction and the lottery reversed in half of the
sessions to avoid order effects
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EXPERIMENTAL DESIGN: LOTTERY

@ Purpose: incentivized elicitation of risk preferences
@ Holt and Laury (2002) approach
@ Auvailable only in Dataset 2

@ Ordering of the auction and the lottery reversed in half of the
sessions to avoid order effects

@ lIssue: reversal of preferences for 8 out of 80 subjects; solution:
measure risk aversion by the number of safe choices
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DESIGN

EXPERIMENTAL DESIGN: LOTTERY

@ Purpose: incentivized elicitation of risk preferences
@ Holt and Laury (2002) approach
@ Auvailable only in Dataset 2

@ Ordering of the auction and the lottery reversed in half of the
sessions to avoid order effects

@ lIssue: reversal of preferences for 8 out of 80 subjects; solution:
measure risk aversion by the number of safe choices

@ Double-censoring of the measure at 4 and 8
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DESIGN
OBSERVED DEGREES OF RISK AVERSION

Risk Aversion Men Women Total

0 0 1 1

4 3 3 6

5 5 9 14

6 13 14 27

7 5 17 22

8 3 6 9

9 0 1 1
29 51 80
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o gender
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DESIGN

PoST-EXPERIMENT SURVEY

@ Demographics

o gender

@ race

e age

o number of siblings

@ Menstrual cycle information (see later)

@ Self-described personality and emotions

Whny CAN'T A WOMAN BID MORE LIKE A MAN?
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ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment
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o Mathematics and Statistics

YAN CHEN, PETER KATUSCAK, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN?



DESIGN

ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment

o Mathematics and Statistics
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ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment
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BACKGROUND

@ Academic major as of the time of the experiment
o Mathematics and Statistics
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e Other Social Sciences
o Humanities and Other
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@ Academic major as of the time of the experiment
o Mathematics and Statistics
e Science and Engineering
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e Other Social Sciences
o Humanities and Other
o Unclassified

@ Source

YAN CHEN, PETER KATUSCAK, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN?



DESIGN

ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment
o Mathematics and Statistics
e Science and Engineering
o Economics and Business
e Other Social Sciences
o Humanities and Other
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@ Source
o Dataset 1: Registrar's Office
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ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment
o Mathematics and Statistics
e Science and Engineering
o Economics and Business
e Other Social Sciences
o Humanities and Other
o Unclassified

@ Source

o Dataset 1: Registrar's Office
o Dataset 2: self-reports
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DESIGN

ADDITIONAL INFORMATION ON ACADEMIC

BACKGROUND

@ Academic major as of the time of the experiment
o Mathematics and Statistics
e Science and Engineering
o Economics and Business
e Other Social Sciences
o Humanities and Other
o Unclassified

@ Source

o Dataset 1: Registrar's Office
o Dataset 2: self-reports

@ Number of courses taken at the UM in each of the five
categories from the Registrar's Office (Dataset 1)
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DESIGN

SUMMARY STATISTICS

Variable Mean Std. Dev. Min Max
Female 0.54 0.50 0 1
Age 21.9 3.59 18 41
Number of Siblings 1.67 1.24 0 9
White 0.48 0.50 0 1
Asian/Asian American 0.35 0.48 0 1
African American 0.08 0.27 0 1
Hispanic 0.05 0.20 0 1
Other Ethnicity 0.05 0.21 0 1
Major:

Mathematics and Statistics  0.03 0.17 0 1
Science and Engineering 0.31 0.46 0 1
Economics and Business 0.12 0.32 0 1
Other Social Sciences 0.09 0.28 0 1
Humanities and Others 0.19 0.39 0 1
Unknown 0.27 0.44 0 1
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
e presence of PMS (Datasets 1 and 2)
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about

o days away from the beginning of the next cycle (Datasets 1
and 2)

e presence of PMS (Datasets 1 and 2)
o whether currently menstruating (Dataset 2)
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
e presence of PMS (Datasets 1 and 2)
o whether currently menstruating (Dataset 2)
o day when the last cycle began (Dataset 2)
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How To

MEASUREMENT

MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about

days away from the beginning of the next cycle (Datasets 1
and 2)

presence of PMS (Datasets 1 and 2)

whether currently menstruating (Dataset 2)

day when the last cycle began (Dataset 2)

the average duration of the cycle (Dataset 2)
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MEASUREMENT

MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about

days away from the beginning of the next cycle (Datasets 1
and 2)

presence of PMS (Datasets 1 and 2)

whether currently menstruating (Dataset 2)

day when the last cycle began (Dataset 2)

the average duration of the cycle (Dataset 2)

the average duration of menstruation (Dataset 2)

usage of a contraceptive pill (Dataset 2)
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How To

MEASUREMENT

MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about

days away from the beginning of the next cycle (Datasets 1
and 2)

presence of PMS (Datasets 1 and 2)

whether currently menstruating (Dataset 2)

day when the last cycle began (Dataset 2)

the average duration of the cycle (Dataset 2)

the average duration of menstruation (Dataset 2)

usage of a contraceptive pill (Dataset 2)

@ Possible measures:
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How To

MEASUREMENT

MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about

days away from the beginning of the next cycle (Datasets 1
and 2)

presence of PMS (Datasets 1 and 2)

whether currently menstruating (Dataset 2)

day when the last cycle began (Dataset 2)

the average duration of the cycle (Dataset 2)

the average duration of menstruation (Dataset 2)

usage of a contraceptive pill (Dataset 2)

@ Possible measures:

Prospective: 29-days away from the next cycle
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
presence of PMS (Datasets 1 and 2)
whether currently menstruating (Dataset 2)
day when the last cycle began (Dataset 2)
the average duration of the cycle (Dataset 2)
the average duration of menstruation (Dataset 2)
usage of a contraceptive pill (Dataset 2)

@ Possible measures:
o Prospective: 29-days away from the next cycle
o Retrospective: based on day the last cycle began and the day
of the experiment
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
presence of PMS (Datasets 1 and 2)
whether currently menstruating (Dataset 2)
day when the last cycle began (Dataset 2)
the average duration of the cycle (Dataset 2)
the average duration of menstruation (Dataset 2)
usage of a contraceptive pill (Dataset 2)

@ Possible measures:
o Prospective: 29-days away from the next cycle
o Retrospective: based on day the last cycle began and the day
of the experiment
o Prospective measure normalized by the average duration of the
cycle
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MEASUREMENT

How To MEASURE THE DAY OF CYCLE?

@ In the post-experiment survey, we ask about
o days away from the beginning of the next cycle (Datasets 1
and 2)
presence of PMS (Datasets 1 and 2)
whether currently menstruating (Dataset 2)
day when the last cycle began (Dataset 2)
the average duration of the cycle (Dataset 2)
the average duration of menstruation (Dataset 2)
usage of a contraceptive pill (Dataset 2)

@ Possible measures:

o Prospective: 29-days away from the next cycle

o Retrospective: based on day the last cycle began and the day
of the experiment

o Prospective measure normalized by the average duration of the
cycle

o Retrospective measure normalized by the average duration of
the cycle

YAN CHEN, PETER KA’ K, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN?



MEASUREMENT

WHICH MEASURE TO CHOOSE?

@ Non-normalized and normalized measures are highly correlated
(over 0.99), so normalization does not appear to be an issue
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MEASUREMENT

WHICH MEASURE TO CHOOSE?

@ Non-normalized and normalized measures are highly correlated
(over 0.99), so normalization does not appear to be an issue

@ Prospective vs. retrospective measure is a more important
decision to make since the correlation between the two is
0.765
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MEASUREMENT

CROSS-PLOT OF THE PROSPECTIVE AND THE

RETROSPECTIVE MEASURE
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.

@ Compute two regression coefficients:
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.

@ Compute two regression coefficients:
o Regress X; on X3, the slope coefficient is in the probability
limit given by [Var(X*) + Cov(e1,e2)]/[Var(X*) + Var(e2)]
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.

@ Compute two regression coefficients:
o Regress X; on X3, the slope coefficient is in the probability
limit given by [Var(X*) + Cov(e1,e2)]/[Var(X*) + Var(e2)]
@ Regress X; on Xi, the slope coefficient is in the probability
limit given by [Var(X*) 4+ Cov(e1,e2)]/[Var(X*) + Var(e1)]
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.

@ Compute two regression coefficients:
o Regress X; on X3, the slope coefficient is in the probability
limit given by [Var(X*) + Cov(e1,e2)]/[Var(X*) + Var(e2)]
@ Regress X; on Xi, the slope coefficient is in the probability
limit given by [Var(X*) 4+ Cov(e1,e2)]/[Var(X*) + Var(e1)]

@ Our estimates of the two coefficients are given by 0.686 and
0.765, respectively, suggesting that Var(e1) < Var(ez)
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MEASUREMENT

JUDGING ON THE SIZE OF THE MEASUREMENT

ERROR

@ Assume that both measures are noisy measures of the true
day of cycle X* and the measurement error is uncorrelated
with the latter:

o Prospective measure: X; = X* 4+ ¢
o Retrospective measure and X; = X* + ¢,
e Assume Cov(X*,e1) = Cov(X*,e2) = 0.

@ Compute two regression coefficients:
o Regress X; on X3, the slope coefficient is in the probability
limit given by [Var(X*) + Cov(e1,e2)]/[Var(X*) + Var(e2)]
@ Regress X; on Xi, the slope coefficient is in the probability
limit given by [Var(X*) 4+ Cov(e1,e2)]/[Var(X*) + Var(e1)]

@ Our estimates of the two coefficients are given by 0.686 and
0.765, respectively, suggesting that Var(e1) < Var(ez)

@ We use the prospective measure because it is less noisy

YAN CHEN, PETER KATUSCAK, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN?



MEASUREMENT

HisTOGRAM OF THE DAY OF CYCLE
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions
1. Let b; be the bids and v; the values, and let N be the sample
size.
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions
1. Let b; be the bids and v; the values, and let N be the sample
size.
2. Order the data such that v; < v;yq fori=1,.., N —1.
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions

1. Let b; be the bids and v; the values, and let N be the sample
size.

2. Order the data such that v; < v;yq fori=1,.., N —1.

3. For each v;, calculate the predicted bid at value v; by running
a weighted linear OLS regression using the observations
i— = max(1,i— k) through iy = min(i + k, N), where
k =[(N % B —0.5)/2], and B is the sample-proportional
bandwidth. The weight for each observation j € {i_,i;} is
given by [1 — (|v; — vi|/A)*]3, where
A = 1.0001max(vi, — vj,vi — v;_). (lowess command in Stata)
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions

1. Let b; be the bids and v; the values, and let N be the sample
size.

2. Order the data such that v; < v;yq fori=1,.., N —1.

3. For each v;, calculate the predicted bid at value v; by running
a weighted linear OLS regression using the observations
i— = max(1,i— k) through iy = min(i + k, N), where
k =[(N % B —0.5)/2], and B is the sample-proportional
bandwidth. The weight for each observation j € {i_,i;} is
given by [1 — (|v; — vi|/A)*]3, where
A = 1.0001max(vi, — vj,vi — v;_). (lowess command in Stata)

4. Compute the predicted bid for any value v € {1,..,100} as an
arithmetic average of predicted bids for each v; = v.
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (1)

@ We use locally weighted linear regression based on 80 percent
of the sample with local averaging of predictions

1. Let b; be the bids and v; the values, and let N be the sample
size.

2. Order the data such that v; < v;yq fori=1,.., N —1.

3. For each v;, calculate the predicted bid at value v; by running
a weighted linear OLS regression using the observations
i— = max(1,i— k) through iy = min(i + k, N), where
k =[(N % B —0.5)/2], and B is the sample-proportional
bandwidth. The weight for each observation j € {i_,i;} is
given by [1 — (|v; — vi|/A)*]3, where
A = 1.0001max(vi, — vj,vi — v;_). (lowess command in Stata)

4. Compute the predicted bid for any value v € {1,..,100} as an
arithmetic average of predicted bids for each v; = v.

5. Compute the confidence interval by bootstrapping with
clustering at subject level and 250 replications.
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (2)

@ Issue: difficult to use control variables
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GENDER DIFFERENCES IN BIDDING

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF GENDER DIFFERENCES IN BIDDING (2)

@ Issue: difficult to use control variables

@ Solution: Use polynomial approximations when modeling bid
as a function of value
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GENDER DIFFERENCES IN BIDDING

GENDER DIFFERENCE (WOMEN - MEN) IN BIDDING
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GENDER DIFFERENCES IN BIDDING

GENDER DIFFERENCE (WOMEN - MEN) IN BIDDING

IN FPA wiTH CONTROLS FOR TREATMENT,
DEMOGRAPHICS AND RISK AVERSION

A: Controls for Treatment B: Controls for Treatment and Demographics
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GENDER DIFFERENCES IN BIDDING

GENDER DIFFERENCE (WOMEN - MEN) IN PAYOFFS

AND ABSOLUTE PAYOFF DEVIATIONS IN FPA

A: Payoffs B: Absolute Payoff Deviations
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GENDER DIFFERENCES IN BIDDING

GENDER DIFFERENCE (WOMEN - MEN) IN BIDDING,

DOMINANT STRATEGY PLAY AND OVERBIDDING IN
SPA

A: Bidding B: Probability of Dominant Strategy Play
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GENDER DIFFERENCES IN BIDDING

SUMMARY OF GENDER DIFFERENCES IN BIDDING IN

FPA anD SPA

e FPA
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GENDER DIFFERENCES IN BIDDING

SUMMARY OF GENDER DIFFERENCES IN BIDDING IN

FPA anD SPA

e FPA

o Women bid more than men, even after accounting for
treatment, demographics and risk aversion controls
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GENDER DIFFERENCES IN BIDDING

SUMMARY OF GENDER DIFFERENCES IN BIDDING IN

FPA anD SPA

e FPA

o Women bid more than men, even after accounting for
treatment, demographics and risk aversion controls

o The difference cannot be entirely attributed to differences in
risk aversion
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GENDER DIFFERENCES IN BIDDING

SUMMARY OF GENDER DIFFERENCES IN BIDDING IN

FPA anD SPA

e FPA

o Women bid more than men, even after accounting for
treatment, demographics and risk aversion controls

o The difference cannot be entirely attributed to differences in
risk aversion

@ SPA: no significant gender differences
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MENSTRUAL CYCLE EFFECTS

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF MENSTRUAL CYCLE EFFECTS ON BIDDING

@ Same non-parametric methodology as used before
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MENSTRUAL CYCLE EFFECTS

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF MENSTRUAL CYCLE EFFECTS ON BIDDING

@ Same non-parametric methodology as used before

@ One modification: use the circularity of the data

YAN CHEN, PETER KATUSCAK, EMRE OZDENOREN WHY CAN'T A WOMAN BID MORE LIKE A MAN?



MENSTRUAL CYCLE EFFECTS

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF MENSTRUAL CYCLE EFFECTS ON BIDDING

@ Same non-parametric methodology as used before

@ One modification: use the circularity of the data
1. Replicate the sample 3 times side by side, lowering the day of
cycle count by 28 in the pre-sample and increasing it by 28 in

the post-sample

Wny CAN'T A WOMAN BID MORE LIKE A MAN?

YAN CHEN, PETER KATUSCAK, EMRE OZDENOREN



MENSTRUAL CYCLE EFFECTS

METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF MENSTRUAL CYCLE EFFECTS ON BIDDING

@ Same non-parametric methodology as used before

@ One modification: use the circularity of the data
1. Replicate the sample 3 times side by side, lowering the day of
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METHODOLOGY OF NON-PARAMETRIC ESTIMATION

OF MENSTRUAL CYCLE EFFECTS ON BIDDING

@ Same non-parametric methodology as used before

@ One modification: use the circularity of the data
1. Replicate the sample 3 times side by side, lowering the day of
cycle count by 28 in the pre-sample and increasing it by 28 in
the post-sample
2. Use the resulting sample in non-parametric estimation,
reducing the bandwidth to the fraction 0.8/3 of all
observations.

@ Note: no additional clustering issues
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EFFECT OF THE MENSTRUAL CYCLE ON BIDDING IN
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EFFECTS OF MENSTRUAL CYCLE ON BIDDING IN
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EFrECT OF PILL USAGE (WOMEN ON A PILL -
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SUMMARY OF THE MENSTRUAL CYCLE EFFECTS (1)

@ Overall across all women, both datasets combined:
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SUMMARY OF THE MENSTRUAL CYCLE EFFECTS (1)

@ Overall across all women, both datasets combined:
o a sinus-like bidding pattern, but not statistically significantly
different from the female mean
o bidding statistically significantly higher than for men across the
entire cycle
@ results robust to controls for treatment and demographics

@ Women in Dataset 2 only:

o similar sinus-like pattern, but the gender difference is no longer
significant in any part of the cycle

o same results when controlling for risk aversion in addition to
treatment and demographics
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SUMMARY OF THE MENSTRUAL CYCLE EFFECTS (2)
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SUMMARY OF THE MENSTRUAL CYCLE EFFECTS (2)

@ Pill users:

o strong sinus-like pattern, bidding significantly above the mean
in the follicular phase and significantly below the mean in the
luteal phase

@ result robust to controls for treatment, demographics and risk
aversion

o bidding significantly more than men in the menstrual and
follicular phases, but only if no controls are included

@ Pill non-users:
e a flat profile of bidding over the cycle
o bidding significantly more than men throughout the cycle, but
only if no controls are included

@ Pill users vs. pill non-users: not statistically significantly
different

@ No significant menstrual cycle effects in SPA
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CONCLUSION

CONCLUSION (1)

@ We measure gender differences and menstrual cycle effect in
competitive bidding in first- and second-price independent
private value auctions

@ In FPA, we find that women bid more and earn less than men,
and we cannot account for the entire difference by differences
in risk aversion

@ In SPA, we do not find any significant gender differences in
bidding, probability of dominant strategy play or probability of
overbidding

@ Pill non-users have a flat bidding profile in FPA over the cycle,
bidding more than men, but the difference can statistically be
accounted for by differences in treatment, demographics and
risk aversion
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CONCLUSION

CONCLUSION (2)

@ Pill users have a strong sinus-like pattern of bidding over the
cycle, bidding significantly more than on average in the
follicular phase and significantly less than on average in the
luteal phase, even in the presence of controls; difference
vis-a-vis men goes away when controls are included
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CONCLUSION

PoLricy IMPLICATIONS

@ There may be significant menstrual cycle effects on individual
as well as strategic choices in domains such as

negotiation
career and job choices
investment decisions

o
o
[ ]
e test performance

@ Knowing about these effects may allow individuals to optimize
timing of important decisions, meeting, tests, etc.
@ This may be reflected in labor market regulation, for example

@ More research is necessary on the impact of the menstrual
cycle as well as on the impact of hormonal variation
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