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1 Women in sciences/econ
• Murphy, Steele, and Gross (2007) had 47 Stanford University undergrad-
uates watch one of two videos about a math, science, and engineering
conference. Some viewed a video in which men outnumbered women in
a ratio of 3 to 1, while others observed gender balance in an otherwise
identical video. Women who saw the gender-balanced conference felt
more sense of belonging and desire to participate than those who saw the
gender-imbalanced version.

• They use a factorial design which is perhaps the most important general
method for combining randomization and direct control when you have
two or more treatment variables. In their study, they have 2 (gender of
the participant M, F) × 2 (situational cue: gender-balanced B, or gender-
unbalanced U). In the resulting factorial design, each of the four treatments
MB, MU, FB, FU is employed in the same number of k trials. Note that
Randomization plays an essential role in that you must assign the four
treatments in random order in each replication.

• Which design do you think Murphy et al. use? (within or between)

1.1 Non-promotable tasks
Using a mix of lab, field and survey data, Vesterlund, Babcock, Recalde, and
Weingart (2015) consider the allocation of “non-promotable tasks” (tasks irrele-
vant to advancement of an individual’s career but necessary to the well-being
of the group) and find that women more often are asked to do these tasks, and
accept, due to commonly held beliefs that men are relatively less inclined to
do them. More generally, the possibility of bias in the impact of the policies,
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shortcuts, and habits of individuals, departments, and administrations should
be recognized and addressed. Let’s review their lab experiment.

Design
In each of ten rounds participants from a large pool are randomly and

anonymously assigned to groups of three. The session run between 12 and
21 participants. Members of the group are then given 2 minutes to make an
investment (volunteering) decision. They have two treatments: (i) mixed —share
of women participation varies between 33% and 53%— and (ii) homogeneous
gender groups. Individual earnings are $1 in the event that no one invests before
the end of the 2 minutes. If one group member makes the investment, the round
ends, and the individual making the investment secures a payment of $1.25,
while the other two group members each receive $2. The investor is randomly
determined in the event that multiple parties simultaneously invest.

• Equilibrium:

– No one does not invest? This is not an equilibrium, a player can
deviate (and invest) and obtain higher payoff (1.25 vs. 1)

– One invests, two do not. Here, no one has an incentive to deviate. So,
this is a NE. Note that players do have different roles (actions). This
is called asymmetric NE

– Everyone invests. A player has an expected payoff of (2/3) × 2 +
(1/3) × 1.25 = 1.75. If you don’t invest, you get 2! So this is not a
NE.

– symmetric MNE? Here, the solution is a bit longer, but the intuition
follows from above. Recall that to find a mixed NE, the (mixed)
decision of others should make a player indifferent between either
action. Let’s call x the probability that an individual invest.

Investing = No investing (1)

The payoff of no investing is 1 if no one invests with prob. (1 − x)2 (recall
that there are two other players) and 2 with prob. 1 − (1 − x)2, or

πno = 1 × (1 − x)2 + 2 × (1 − (1 − x)2) (2)

Now, the ties are quite annoying since a player can invest but the payoff
can change if others do so. If other player invested, then the player only
gets 1.25 with prob. 1/2. and 2 with prob. 1/2. Similarly, if the other two
invested then the player gets 1.25 with prob. 1/3 and 2 with prob. 2/3.
The payoff of investing is then:

πinvesting = 1.25 × (1 − x)2 + (1.25 + 2)/2 × 2 × x× (1 − x) + ... (3)
...(1.25 × 1/3 + 2 × 2/3) × x2

Now, set both payoffs equal to each other, and solve for x. For example,
we can solve for x in R
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require(utils)
game<- function(x){

pin=(1-x)^2+2*(1-(1-x)^2)
pi =(1.25*(1-x)^2 + (1.25+2)/2*2*x*(1-x)+(1.25/3+4/3)*x^2)
return(pin-pi)

}
str(try(uniroot(game,c(0,1))))

The output of this is
List of 5
$ root : num 0.232
$ f.root : num 2.27e-05
$ iter : int 5
$ init.it : int NA
$ estim.prec: num 6.1e-05

Therefore, the MNE exists and is 23.2%!!!
Results
In the mixed group, the average investment rate for men is 21% and that
for women is 14 percentage points higher.
No statistically difference between men and women groups.

1.2 Implicit biases

It seems that we have these implicit biases that impact our interactions
in society and therefore in markets. So, how can we improve the status-
quo? We need to look at other fields to see what works. For example,
Devine, Forscher, Austin, and Cox (2012) study 91 nonblack undergraduate
students who took a 12-week course to raise awareness of the existence and
effects of implicit bias and to learn about an array of proven strategies for
reducing bias. 90% participants implicitly favored white people over black.
The students in the treatment group changed their scores on implicit bias
tests about black-white associations, and the change persisted eight weeks
after the end of the course.
To see the different strategies for reducing implicit race bias, look at
their pages 1270-1273 : (i) stereotype replacement, (ii) counter-stereotypic
imaging, (iii) individuating, (iv) perspective taking, and (iv) contact.
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