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Among Umpires, Calls Improve When the Stakes Are High

D o individuals prioritize their limited
supply of attention and focus more on impor-
tant than on less-important decisions? In The
Dynamics of Inattention in the (Baseball)
Field (NBER Working Paper 28922) James
E. Archsmith, Anthony Heyes, Matthew J.
Neidell, and Bhaven N. Sampat investigate this
question by analyzing the intertemporal, high-
stakes decision-making of home plate umpires
in Major League Bascball (MLB).

The rescarchers utilize data on approxi-
mately 3.2 million umpire calls during regu-
lar innings in 26,523 games over the 2008-18
petiod. Their study considers camera infor-
mation that provides a record of the objec-
tively correct calls in each game. They find

measure how pivotal each of these pitches is
in influencing the outcome of a game, the
researchers estimate the “leverage” of each of
the calls: the absolute difference in the prob-
ability that the home team wins should the

influence on the outcome of the game.

While leverage can evolve considerably
from pitch to pitch, the average impact of the
call associated with any single pitch is low,
implying that its potential to affect which

|
The probability of an accurate ball or strike call rises when the pitch is more
likely to affect the outcome of the game. Umpires devote less attention,

however, to calls made after or in anticipation of high-stakes decisions.
|

umpire call a strike versus a ball. For example,
the call when there are no outs, no balls, two
strikes, the bases loaded, and the batting team
down by three runs in the top of the 9th inning,
would fall in the 99th percentile of the lever-

age distribution because it has a large potential

team wins a game is minimal. The research-
ers find that an increase in the current lever-
age of a pitch is associated with an increase in
the accuracy of an umpire’s call due to higher
attention paid to this high-stakes decision. A
one standard deviation increase in the stakes of

that umpires not only
allocate more attention
to high-stakes calls, as
indicated by the accu-
racy of their calls, but
also that umpires devote

+0.015

less attention to calls
that occur after they .
have expended a high
level of attention on ear-
lier decisions, or before 00
they anticipate having
to devote elevated atten-

tion to consequential 0

High Stakes and Accuracy of Umpires’ Calls

Difference in the probability of an umpire making a correct call,
relative to the situation in which current pitch leverage is zero

the call increases the prob-
ability of an umpire mak-
ing the correct call by 0.61
percent.
Increases in past
leverage —the sum of
the leverage of all previ-

ous calls in the present

by 4 runs, with runners on first
and third base and a full count

inning— also decrease

Umpires’ calls at this leverage thC accuracy Of an
are more pivotal, e.g. when the

home team is batting in the re _
4th inning with 2 outs, down umplre S contempora

neous calls. A one stan-

dard deviation increase
in past leverage reduces

future pitches.

MLB umpires in
the researchers’ sample
call an average of 120
pitches each game. To

T
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Current leverage, a measure of the stakes of a call, is the absolute difference in the probability
the home team wins in the situation where the umpire calls a “ball” and the situation where
the umpire calls a “strike.” Shaded region represents 95% confidence interval.

Source: Researchers’ calculations using data from Major League Baseball

the probability of an
umpire calling a pitch
correctly by 0.32 per-

cent. This is consistent

with umpires having an
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exhaustible supply of attention, with the
attention applied to a particular decision
decreasing the availability of attention for
succeeding pitches. Breaks between every
half-inning appear to allow umpires to regain
their attention reserves, since higher leverage
in preceding innings has no sizeable effect on

umpires’ attention to current calls.
Allocation of attention is also shaped by
expectations about the future. Expected future
leverage—the sum of expected leverage of
future pitches in the current inning— decreases
the accuracy of an umpire’s contemporane-
ous calls. An increase of one standard devia-

tion in expected future leverage decreases the
probability of an umpire’s correct call by 0.49
percent, consistent with umpires maintain-
ing their limited attention stock by paying less
attention to current calls when they anticipate
higher-stakes pitches later in the inning,

— Aaron Metheny

Intergenerational Impacts of the Perry Preschool Project

Using newly collected late midlife
measures of skills and life cycle panel data
from surveys and administrative criminal
records, Jorge Luis Garcia, James J. Heckman,
and Victor Ronda explore intergenera-
tional impacts of the Perry Preschool Project
(PPP), an early childhood education program
designed to promote social mobility among
disadvantaged African American children.
Their study, The Lasting Effects of Early
Childhood Education on Promoting the
Skills and Social Mobility of Disadvantaged
African Americans (NBER Working Paper
29057), finds that the program had multiple
positive impacts, several of which affect the
children of PPP participants.

Launched in Ypsilanti, Michigan in 1962,
the PPP was intended to foster development
of cognitive and socioemotional skills and
promote social mobility. Eligibility criteria
based on IQ scores and socioeconomic sta-

tinues to influence the design of current and
proposed early childhood education programs.
At least 30 percent of current Head Start pro-
grams are based on it, and more than 10 per-
cent of African American children born in the
2010s would be eligible for it.

and divorce, as well as higher incomes in their
child-rearing years.

These improved outcomes across the life
cycle have translated into better family environ-
ments for the second generation, the children

of the PPP participants, and these improved

The program had long-lasting effects on cognition, and first-generation treat-
ment group members also have more stable home lives and higher incomes in

their child-rearing years.

Using new data on the original PPP par-
ticipants, and on their children, many of whom
are now in their mid-20s, the researchers find
long-lasting beneficial program effects. They
find positive effects on cognition for partici-
pants through age 54, contradicting claims
of fadeout that have dominated popular dis-
cussions of early childhood programs. First-
generation treatment group members also have
more stable home lives in terms of marriage

home environments are the source of the PPP’s
intergenerational benefits. Children of the
first generation of treatment participants were
more likely than children of the first genera-
tion of control participants to grow up in sta-
ble two-parent houscholds. Their parents have
higher average earnings, less engagement with
the criminal justice system, and better execu-
tive functioning (cognition), socioemotional

skills, and health. The children of treatment

tus were used to create
a pool of 123 disadvan-
taged African American
children who were ran- e
domized into treatment

groups.
Treatment group chil-

and control 30,000

. 24,000
dren received two years

of two-and-a-half-hour

preschool sessions on

18,000

weekdays starting at age 12,000

three, as well as weekly
teacher home visits dur- 6,000

ing the treatment period.

Participant annual earnings, by child’s age

Participant’s
child is born e

Earnings and Marriage Outcomes of Perry Preschool Project Participants
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group members are also
less likely to be enrolled
in special education, and
they are 17 percentage
points less likely to have
been suspended from
school during K-12 edu-
cation than the children

Of COHU‘OI group mem-

Treatment

bers. They are more likely
to be high school gradu-
ates and much less likely
to engage in crime. They

Control

are also 11 percentage

Control group children
received no interven-
tions. The researchers

analyzed the effects of

the PPP because it con-
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The treatment group consists of participants in the Perry Preschool Project.
Source: Researchers’ calculations using data from the HighScope Educational Research Foundation

Years before and after child is born

[ points more likely to be

in good health through
young adulthood, 26

percentage points more

likely to be employed, and
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8 percentage points less likely to be divorced.
The researchers find important differences

in the PPP’s impact by gender. The male chil-

dren of the male treatment group members

receive the greatest benefits, consistent with lit-
erature on the adverse effects of disadvantaged
environments on boys. For example, children
of male treated participants are 18 percentage

Buyer Inertia and the Cost of Health Insurance

Many US markets for health insur-
ance rely on managed competition: consumers
choose freely among private insurers while reg-
ulations mandate minimum benefits and limit
insurers’ incentives to screen consumers by risk.
Anything that impedes consumers™ ability to
choose high-quality plans, so-called “frictions,
may undermine the efficiency of these markets.

In Inertia, Market Power, and Adverse
Selection in Health Insurance: Evidence from
the ACA Exchanges (NBER Working Paper
29097), Evan Saltzman, Ashley Swanson, and
Daniel Polsky examine the equilibrium impact
of inertia— consumers’ tendency to stick with
the same plan from year to year even when pre-
miums change and better options arise— on the
efficiency of Californias Affordable Care Act
(ACA) exchange, given the features that man-

choices among those who are newly insured
on the exchange, and the choices of those who
were insured on the exchange in the previous
year. The high degree of inertia is costly to con-
sumers, who on average forego up to $2,324 in
annual surplus by remaining in their previous

points less likely to have been arrested through
young adulthood compared to children of male
control participants.

— Lauri Scherer

cent. If they made optimal choices each year,
consumers would experience large welfare
gains. Some enrollees would exit the exchange,
while others would shift to less costly or higher
quality plans within or across the tiers. The
average per capita welfare gain would be $902.

|
If consumers in Californias ACA exchange fully optimized their policy

choices each year, average monthly premiums would be $58 lower.
|

plan rather than making a new, and optimiz-
ing, choice.

To model the ACA market, the research-
ers assume that oligopolistic insurers set premi-
ums to maximize their expected profit, while
consumers, presented with a menu of policies,
choose plans to maximize their utility. When
insurers know that their buyers are slow to

That combines the gain to exchange partici-
pants from selecting higher-value plans, and
the savings to taxpayers from reduced ACA
premium subsidies.

Two key features of the ACA exchange,
risk adjustment and imperfect competition,
have an important effect on the potential gains
to climinating inertia. Risk adjustment is a

age competition in this

market.

The research-
ers analyze consumer- ?X;g”gemomh[y premium
level enrollment data

$442

from Californias ACA

exchange from 2014 b
through 2018. Consumers
choose between ACA 50
insurance plans stan-

dardized into four tiers
of increasing generos- el
ity, labeled bronze, silver,
gold, and platinum. There o
is substantial churn from
year to year in the set of
consumers who are eligible

to purchase insurance on

Baseline: Actual Market Conditions

Consumer Inertia and Average Health Insurance Premiums

. No Inertia

. Inertia

Counterfactual: No Risk Adjustment

The “no market power” counterfactual assumes that insurers price at average cost. The “no risk adjustment” counterfactual
assumes no redistribution from insurers drawing below-average-risk customers to those with above-average-risk customers.
Source: Researchers’ model-based estimates calibrated using data from the California Affordable Care Act Exchange

Counterfactual: No Market Power

requirement that firms
with lower-risk con-
sumer pools must trans-
fer money to those
with higher-risk pools.
Without risk adjust-
ment, there would be
a stronger positive rela-
tionship between plan
generosity and premi-
ums. The market for
high-coverage  insur-
ance could unravel, and
eliminating inertia could
exacerbate this risk as
consumers  become
more attentive to their

premium and risk sta-

the exchange. Consumers
who remain eligible and stay insured in two con-
secutive years make notably persistent choices:
about 79 percent choose the same plan, 91 per-
cent choose a plan from the same tier, and 87
percent choose a plan from the same insurer as
in the previous year. The degree of inertia can be
estimated by comparing the active enrollment

react to premium changes or other changes in
market conditions, they have greater latitude to
charge high prices.

Under their assumptions about market
structure and the way insurers respond to iner-
tia, the researchers estimate that eliminating
inertia would decrease premiums by 13.2 per-

3

tus. The researchers find
only limited support for this possibility. Even
without risk adjustment, they estimate that
removing inertia would generate a per capita
welfare gain of $658, with a premium decline
of 10.9 percent.

Absent market power, eliminating inertia

would also have smaller welfare benefits. In the
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baseline analysis, insurers exploit consumers’
inertia to set marked-up premiums; eliminat-
ing inertia steeply reduces prices. When com-

petition forces insurers to price plans at aver-
age cost, however, eliminating inertia reduces
premiums by only 0.5 percent. Nevertheless,

it improves consumer choice enough to raise
annual average per capita welfare by $547.
— Lucy E. Page

The Disproportionate Death of Ukrainians in the Soviet Great Famine

CC hen harvests failed in the Soviet

Union in the early 1930s, ethnic Ukrainians
experienced  significantly higher mortality
than the majority Russian population. Andrei
Markevich, Natalya Naumenko, and Nancy
Qian discover in The Political-Economic
Causes of the Soviet Great Famine, 1932—-
33 (NBER Working Paper 29089) that this
was due in large part to intentionally biased
economic policies of the central government.
Drawing from archival sources, includ-

Government policies motivated by ethnic bias can account for up to 92 per-
cent of the deaths of ethnic Ukrainians living in Ukraine at the time.

The researchers estimate that a 10 percent
increase in the ethnic Ukrainian share of
the population in a province was associated
with a 0.51 percentage point increase in the
famine mortality rate.

They find that provinces with a greater
Ukrainian population share experienced a
greater increase in mortality between the

side Ukraine proper.

The rescarchers suggest that the dispro-
portionate loss of life among Ukrainians
was due to economic policies implemented
by Russian Bolshevik elites and directed
against ethnic Ukrainian peasants. They
estimate that these policies accounted for up
to 92 percent of deaths of ethnic Ukrainians

ing the Soviet census,
planning documents,
and declassified secret

police records, the

Ukrainian population share
researchers construct a +0.8
dataset of demographic, y il

cconomic,  political,
historical, geographi-
cal, and climatic factors
for the years 1922-40.
Their sample includes
data from 19 provinces
in the three most pop-
ulous republics of the
Soviet Union — Belarus,
Russia, and Ukraine —
comprising 84 percent
of the Soviet population

Percentage point change in the rural mortality rate
associated with a 10 percentage point increase in the

Ethnic Ukrainian Population and Famine Mortality

Share of ethnic Ukrainians in the
rural population of provinces
in the Soviet Union, 1926

Q8
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1
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&
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Omitted territories are white in the right panel. The shaded region in left panel represents the 95% confidence interval.
Source: Researchers’ calculations using data from the 1926 Population Census, the State Archive of the Russian
Federation, the Central Statistical Office of Ukraine, and the Statistical Yearbook of Ukraine in 1929

in Ukraine and up to
77 percent of deaths
of ethnic Ukrainians
elsewhere in the Soviet
Union.

The Bolsheviks’

need to control grain

production led to their
repressing  Ukrainians
j more than other groups.

Ethnic Ukrainian peas-

Ukrainians

<5%
5-10% M

10-20%
20-40%
>40%

ants played a central
role in grain produc-

tion. They were the

largest ethnic group in
esignated “grain-sur-

d ted

plus” areas, where pro-
uction far exceede

duct f: ded

subsistence levels dur-

and 88 percent of the
population in grain-pro-
ducing areas. The researchers use this infor-
mation, along with rich data on the ethnic
makeup of many districts, to examine the
effects of the famine and centralized plan-
ning decisions on ethnic Ukrainians and on
those of other ethnicities in Ukraine and
elsewhere in the Soviet Union.

In 1926, Russians comprised 53 percent
of the Soviet population, while Ukrainians,
the largest ethnic minority, made up 21
percent. Yet between 30 and 45 percent
of the 10.8 million victims of the Soviet
Great Famine were ethnic Ukrainians.

pre-famine and famine years. This pat-
tern emerges even when controlling for
factors such as weather, food production,
and urbanization, as well as dekulakiza-
tion — the policy of eliminating wealthy
peasants who resisted collectivization of
farms —and the drop in livestock a few
years prior to the famine, which could have
affected grain production and the ability
to survive harvest shortfalls. Further, the
increase in Ukrainian mortality occurred
only during the famine, and only in ethnic
Ukrainian-majority arecas, even those out-

4

ing non-famine years.
They also had a strong group identity, a his-
tory of confrontation with the Bolsheviks
during the civil war and they had resisted
Soviet efforts to control agriculture, which
constituted nearly half of GDP. By repress-
ing them, Moscow advanced its efforts to
control rural grain production. Centrally
planned policies known to have contrib-
uted to famine mortality, such as the with-
holding of tractors, were more intensely
enforced in regions with a greater number
of ethnic Ukrainians.
— Brett M. Rhyne
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Voluntary Self-Monitoring in the Auto Insurance Market

New technologies have allowed con-
sumers to monitor their own behaviors and
to sell their data to firms. In the auto insur-
ance industry, for example, some insurers
now reward customers for having devices in
their cars that track their driving behavior.
Insurers can then use this proprictary data to
infer drivers’ accident risk and to adjust their
premiums accordingly.

In Buying Data from Consumers: The
Impact of Monitoring Programs in US
Auto Insurance (NBER Working Paper
29096), Yizhou Jin and Shoshana Vasserman
examine the first major data-sharing pro-
gram of this form in the US auto insurance
industry. They collect detailed plan and cus-
tomer data on more than one million cus-
tomers during the 2012-16 period from the
large insurance firm that

rates to safer drivers. However, since the firm
sponsoring the program is the only insurance
company that knows its drivers monitoring
scores, it can charge safe drivers a premium
that is below the offerings of competing firms,

later be recouped. To capture this dynamic,
the researchers model a pricing strategy
in two phases. In the first, the firm invests
in attracting consumers to the monitor-
ing pool, either by offering an upfront dis-

|
An opt-in program allowing drivers to provide their insurer with information
on their driving behavior reduced the volunteers’ premiums and raised the

company’s profits.

while still charging a higher markup over its
true costs. In contrast, competing insurers lose
their safer customers to the monitoring firm,
and their profits decline. Overall, the rescarch-
ers conclude that the sum of welfare gains to
consumers, increased profits for the monitor-
ing firm, and lower profits for rival insurers
is positive—about $13 per driver per year.

count to those who opt in or by surcharging
those who opt out. The researchers calculate
that the optimal discount would be higher
and would attract many more customers to
monitoring than the status quo.

In the second stage, once information
on driver behavior has been “harvested, the
insurer uses the data to set more profitable
renewal premiums. The

sponsored this program.
The

ers find that on aver-

research-
age monitoring pro- z0:00:
motes safer driving and

attracts safer drivers.

Monitored Driving Activity and Auto Insurance Claims

Difference in average number of auto claims per driver,
relative to opt-out drivers in first period

Drivers who opt out
of monitoring

researchers conclude that
if the firm made opti-
mal strategic use of the
information that it col-
lected, it would share less

Consumers who opt
into the program make
30 percent fewer insur-
ance claims during the
monitoring period than
in subsequent periods.
Moreover, drivers who
select into monitoring
are less risky post-mon-
itoring, and monitoring
scores strongly predict
later accident claims.

Monitored period

0 -
- - -
-0.005 | | - -
-
-0.010
-0.015 -
\ Drivers who optin
to monitoring
-0.020
T T T T T T
0 1 2 B] 4

Unmonitored periods

Each period covers six months. Opt-in drivers were only monitored for one period; opt-out
drivers were not monitored at all. Shaded bars represent 95% confidence intervals.
Source: Researchers’ calculations using proprietary data from a major US auto insurer

- of the potential premium
reduction with consum-
- ers than it did in prac-
tice. Profit-maximizing
pricing—both a steeper
discount for being mon-
itored, which would
lead to more drivers
being monitored, and a
3 smaller premium reduc-
tion for demonstrated
safety —would increase

the overall gains from

Monitoring thus allows
insurers to collect what would otherwise be
hidden information on drivers’ risk types.
The researchers also investigate custom-
ers demand for insurance and their decision
to opt into monitoring based on their level
of accident risk, risk aversion, expectations of
future premiums, and aversion to being moni-
tored. They estimate that on average, custom-
ers would implicitly pay $93 to avoid moni-
toring, perhaps reflecting privacy concerns or
higher driving effort when being monitored.
Monitoring allows the firm to offer lower

About two-thirds of this gain is due to moni-
toring inducing safer driving; the remainder is
due to the fact that safer drivers can purchase
insurance that is priced more accurately for
their risk type.

The researchers also ask whether the
firm could profit by adjusting the pric-
ing strategy that is observed in the data. A
profit-maximizing strategy would balance
two opposing incentives: drivers need sub-
stantial discounts at sign-up in order to opt
into monitoring, but these discounts must

5

the monitoring program
from about $13 to about $21 per driver.

If proprictary ownership of monitoring
data were banned, the incentives for insurance
firms to invest in monitoring programs would
be severely reduced because competitors could
free-ride on the data that is collected. The
researchers conclude that while this would lead
to lower premiums for monitored consumers,
the welfare gains would be more than offset
by losses from firms choosing to invest less in
monitoring in the first place.

— Lucy E. Page
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The Race to Exploit Stock Price Differences between Exchanges

Rf:ducing latency, the amount of time
it takes an electronic order to reach a trading
venue, has become increasingly important to
traders looking to profit from small, temporary
price differences between exchanges. Latency-
arbitrage competitions are measured in micro-
seconds (millionths of a second), and high-fre-
quency trading firms have invested in early access
to price data and in ways to expedite orders,
such as locating their computers next to the
exchange’s computers in the exchange’s data cen-
ter. Systematic empirical analysis of the scope
and market implications of latency arbitrage is
difficult, however, because conventional limit-
order-book data do not capture failed trades
and cancels, which is like only seeing the win-
ner of a race and not the losers— the swift,
but comparatively slower traders. This makes
it hard to know for sure that a race happened.

Matteo Aquilina, Eric Budish, and Peter

between high-frequency traders. The research-
ers find that latency-arbitrage races are extremely
fast and that, while individual races are not par-
ticularly lucrative for the traders or consequential
for the market, the large number of races leads to

10 microseconds. Races occur frequently; on
average, there are 71,000 daily races in the
FTSE 350 and one race per minute per FTSE
100 ticker. Latency-arbitrage races constitute
about 20 percent of total daily trading volume.

Latency-arbitrage races constitute about a fifth of total daily FTSE 350 Index trading
volume and cumulate to about $5 billion annually in global equity markets.

assignificant loss of market liquidity.

The researchers define the length of a
latency-arbitrage race as the time difference
between the first message received by the
exchange that results in a successful trade or
cancel and the first message that is a failed trade
or cancel. They define those whose orders are
successfully executed as the winners. These
competitions happen incredibly quickly. The
average race takes 79 microseconds (0.000079
seconds), and modal races last between S and

The profit from an average competition is
small, about two pounds sterling, but because
there are many races, the aggregate profits are
substantial. The researchers calculate the aver-
age “tax” on liquidity associated with latency-
arbitrage races, the ratio of daily race profits to
trading volume, to be approximately 0.53 basis
points. This hit to liquidity is mostly driven by
the top six high-frequency trading firms “snip-
ing” stale quotes: quickly purchasing assets with
outdated prices ahead of other traders to imme-

O'Neill present new evi-
dence on this issue in
Quantifying the High-
Frequency Trading “Arms
Race” (NBER Working
Paper 29011). They uti-
lize message data from the

Number of races
250,000

200,000

150,000

London Stock Exchange for
all stocks in the FTSE 350
Index for 43 trading days in
the fall of 2015. Their sam-
ple of 2.2 billion messages

sent between firms and

100,000

-100

the exchange includes the
failed limit or cancel order
attempts of market partici-
pants, which makes it possi-

Speed of Latency-Arbitrage Races in High-Frequency Trading

50% of races last 0.000046
seconds or less.

diately sell them for profit.
Such actions reduce, rather
than increase, liquidity in
the market. The top firms
on net remove more liquid-
ity from the market than
they provide.

The researchers esti-
mate that latency-arbitrage
races account for about one-
third of the price impact
of assets involved in these
trades, and that financial

0 50 100 200 300 400
Duration of race (millionths of a second)

The duration of a race is the time difference between the first message received by the exchange that leads
to a successful trade or cancel and the first message that leads to a failed trade or cancel. This difference
can be negative because of a small amount of randomness in the exchange system architecture.
Source: Researchers’ calculations using data from the London Stock Exchange

=00 market reforms designed
to remove latency arbitrage
could decrease investor

liquidity costs by 17 percent.

ble to directly examine races
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