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The profitability of simple currency-
trading strategies presents perhaps even 
more of a challenge to traditional asset-
pricing theory than does the equity-pre-
mium puzzle, which has received an enor-
mous amount of attention. Understanding 
the properties of currency-trading strate-
gies is important not just for asset pricing 
but for macroeconomics more generally. 
It is widely believed that these strategies 
are partly responsible for the high volatil-
ity of international capital flows, which 
are often viewed as problematic by poli-
cymakers. Understanding the rationale 
for widely-used currency strategies is 
important for understanding exchange 
rate movements in general, as well as 
for assessing the normative and positive 
implications of capital flows. 

In a series of papers, we have stud-
ied two widely-used currency strate-
gies: carry trade and currency momen-
tum. The carry-trade strategy consists 
of borrowing low-interest-rate curren-
cies and lending high-interest-rate cur-
rencies. The currency-momentum strat-
egy consists of going long (short) on 
currencies for which long positions have 
yielded positive (negative) returns in the 
recent past. One appealing property of 
these strategies is that a practitioner does 
not need to estimate any parameters to 
implement them. One could, of course, 
entertain more complex versions of these 
strategies that, for example, optimally 
weight different currencies, or introduce 
volatility triggers that reduce exposure at 
times of high volatility.

This summary reviews our research 
on these trading strategies. First, we 

describe the empirical properties of the 
payoffs to carry and momentum. Second, 
we discuss whether these payoffs can be 
viewed as a reward for exposure to con-
ventional types of risk. Third, we explore 
the plausibility of peso-event-based expla-
nations of the payoffs. Finally, we review 
our work emphasizing the importance of 
microstructure frictions and the behav-
ioral biases in understanding currency 
trading strategies.

Properties of Payoffs to 
Carry and Momentum

As in all of our work, here we con-
sider a carry-trade strategy that com-
bines individual-currency carry trades 
into an equally-weighted portfolio. We 
use the same 20 currencies considered in 
Burnside, Eichenbaum and Rebelo (2011) 
[henceforth BER (2011)].1 The momen-
tum strategy discussed below combines 
individual currency-momentum strate-
gies into an equally-weighted portfolio 
of the same 20 currencies. We implement 
a monthly version of both strategies.2 All 
portfolios are constructed assuming that 
the U.S. dollar is the domestic currency.

Figure 1 displays the cumulative 
returns to investing in the carry and 
momentum strategies and in the U.S. 
stock market. The investment period 
spans March 1976 to January 2012.3 Two 
features of Figure 1 are worth noting. 
First, the cumulative returns to both strat-
egies are almost as high as the cumulative 
return to investing in stocks. Second, the 
cumulative returns to the stock market are 
much more volatile than those of the cur-
rency portfolios. 

 The carry-trade strategy has an aver-
age annualized payoff of 4.5 percent, with 
a standard deviation of 5.2 percent, and a 
Sharpe ratio (the ratio of the mean excess 
return to its standard deviation) of 0.86. 
The momentum strategy is also highly 
profitable, yielding an average annualized 
payoff of 4.4 percent. The momentum 
payoffs have a standard deviation of 7.3 
percent and a Sharpe ratio of 0.60. 

The Sharpe ratios of both currency 
strategies are substantially higher than 
that of the stock market. The average 
excess return to the U.S. stock market over 
our sample period is 6.5 percent, with a 
standard deviation of 15.8 percent and a 
Sharpe ratio only equal to 0.41.
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To an important degree, the high 
Sharpe ratio of the carry-trade strategy 
reflects the large gains from diversifying 
across carry-trade strategies for individ-
ual currencies (see Burnside, Eichenbaum, 
Kleshchelski, and Rebelo (2006), hence-
forth BEKR (2006)).4 In our sample, this 
diversification cuts the volatility of the 
payoffs by more than 50 percent. Since 
the average payoff is not affected, the 
Sharpe ratio of the portfolio doubles rela-
tive to the average Sharpe ratio of individ-
ual carry trades.5 Similar gains to diversi-
fication obtain for currency momentum. 

Surprisingly, the payoffs to the carry 
and momentum strategies are roughly 
uncorrelated. So, from an investor stand-
point, there are obvious gains to using 
both currency-trading strategies simulta-
neously. Even more striking is the fact that 
the payoffs to these strategies are uncor-
related with stock market returns. So, the 
currency-trading strategies provide a nat-
ural source of diversification when com-
bined with a broad portfolio of U.S. stocks.

Are the returns to the carry and 
momentum strategies compen-
sation for measurable risk?

The profitability of both currency 
strategies stems from the failure of uncov-
ered interest rate parity (UIP). According 
to this condition, the rate of expected 
exchange rate depreciation of the domes-
tic currency is equal to the difference 
between the domestic and the foreign 
interest rate. The empirical failure of this 
condition has been extensively docu-
mented (see for example Fama (1984) 
and Eichenbaum and Evans (1995)).6 

The failure of UIP is not surprising 
from a theoretical perspective. For UIP 
to hold, agents must be risk neutral. So, a 
natural explanation for both the failure of 
UIP and the profitability of our currency 
trading strategies is the presence of a risk 
premium that compensates investors for 
the covariance between the payoffs to 
the currency strategies and their stochas-
tic discount factor. In BEKR (2006), 
BER (2011), and Burnside, Eichenbaum, 
Kleshchelski, and Rebelo (2011) [hence-

forth BEKR (2011)], and in Burnside 
(2011),7 we argue that the profitability 
of these strategies is not a compensa-
tion for risk, at least as conventionally 
measured. Our basic argument is sim-
ple: the covariance between the payoffs 
to these two strategies and conventional 
risk factors is not statistically significant. 
Moreover, these risk factors leave unex-
plained economically large and statis-
tically significant pricing errors. In the 
parlance of Wall Street, these strategies 
seem to generate high alphas.

The difficulty in explaining the prof-
itability of the carry trade with con-
ventional risk factors has led research-
ers such as Lustig, Roussanov, and 
Verdelhan (2011) and Menkhoff, Sarno, 
Schmeling, and Schrimpf (2012),8 to 
construct empirical risk factors specifi-
cally designed to price the average pay-
offs to portfolios of carry-trade strategies. 

A natural question is whether these 
risk factors explain the profitability of 
the momentum strategy. BER (2011) 
argue that they don’t. In particular, they 
find that the risk factor models proposed 
by Lustig et al. (2011) and Menkhoff et 
al. (2012) imply that momentum has a 
large, statistically significant alpha. 

It is one thing to argue that stock 
and currency markets are segmented, 
so that we need currency-specific fac-
tors to price currency strategies. But, 
surely, factors that explain carry-trade 
payoffs should also explain the currency-
momentum payoffs. Since they don’t, 
we are skeptical that the profitability of 
the carry trade and momentum reflects 
exposure to observable risk factors.

One interesting possibility is that 
traders who specialize in these strategies 
are being compensated for the fact that 
payoffs are strongly negatively skewed. 
In fact, the carry trade is sometimes 
characterized as “picking up pennies in 
front of a truck.” In BEKR (2011) and 
BER (2011), we find that the skewness 
of the carry-trade payoffs is statistically 
insignificant. Even if we take the point 
estimates of skewness at face value, the 
carry-trade payoffs are less skewed than 
the payoffs to the U.S. stock market. The 
payoffs to the momentum portfolio are 

actually positively skewed, though not 
significantly so. As far as fat tails are 
concerned, currency returns do display 
excess kurtosis, especially in the case of 
the carry-trade portfolio. 

One way to illustrate the presence 
of fat tails in the payoffs generated by 
our strategies is to compute the worst in-
sample annual payoffs to currency strat-
egies. In our sample, the worst annual 
payoff is negative 5.6 percent for the 
carry trade (in 2008) and negative 10.9 
percent for momentum (in 2012). It is 
important to keep these losses in per-
spective: the worst annual payoff to the 
U.S. stock market over our sample was 
negative 40 percent (in 2008). By this 
metric, the dangers associated with the 
fat tails of the currency strategies are 
much less pronounced than those associ-
ated with the stock market. 

The relatively small fat tails of the 
currency payoffs reflect, in part, the 
gains from diversification. For example, 
the negative 5.6 percent payoff to the 
carry trade in 2008 masks great hetero-
geneity in the individual carry-trade pay-
offs. During that year, the payoffs to the 
carry trade of the U.S. dollar against the 
Norwegian krone or the New Zealand 
dollar were both roughly negative 20 
percent. In contrast, the payoff to the 
carry trade of the U.S. dollar against the 
euro and the Danish krone were both 
roughly 14 percent.

One interesting question is whether 
the presence of fat tails would deter 
an investor from investing in the carry 
trade. To address this question, BEKR 
(2006) consider an investor with a coef-
ficient of constant relative-risk-aversion 
equal to five. As it turns out, this inves-
tor would allocate 187 percent of his 
portfolio to the carry trade, 68 percent 
to stocks, and borrow 157 percent at the 
risk-free rate. These results are consis-
tent with the notion that the carry trade 
is a bigger asset-pricing puzzle than the 
equity premium. 

“Peso Problems”

An alternative explanation for the 
profitability of our two currency strat-
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egies is the possibility of rare disasters 
or “peso problems.” By rare disasters, 
we mean very low probability events 
that sharply decrease the payoffs and/
or sharply increase the value of the sto-
chastic discount factor. These events may 
occur in sample. But, due to their low 
probability, they may be under-repre-
sented relative to their true frequency 
in population. As a result, a researcher 
would over-estimate the profitability of 
currency trading. By a “peso problem,” we 
mean the effects on inference caused by 
the most extreme form of under-represen-
tation: the events do not occur in sample.

In BEKR (2011), we study the 
empirical plausibility of the peso-prob-
lem explanation by analyzing the payoffs 
to a version of the carry-trade strategy 
that does not yield high negative payoffs 
in a peso state. The strategy works as fol-
lows. When an investor borrows foreign 
currency, he simultaneously buys a call 
option on that currency with the same 
maturity as the foreign currency loan. If 
the foreign currency appreciates beyond 
the strike price, the investor can buy 
the foreign currency at the strike price 
and repay the loan.9 Similarly, when an 
investor lends in foreign currency, he 
can hedge the downside risk by buying 
a put option on the currency. By con-
struction, this “hedged carry trade” is 
immune to large losses such as those 
potentially associated with a peso event.

BEKR (2011) use data on cur-
rency options to estimate the aver-
age risk-adjusted payoff to the hedged 
carry trade. They find that this payoff is 
smaller than the payoff to the unhedged 
carry trade. This finding is consistent 
with the view that the average payoff to 
the unhedged carry trade reflects a peso 
problem. An obvious question is: what 
is the nature of the peso event for which 
agents are being compensated? 

It is useful to distinguish between 
two extreme possibilities. The first possi-
bility is that the salient feature of a peso 
state is large carry-trade losses. The sec-
ond possibility is that the salient feature 
of a peso state is a large value of the sto-
chastic discount factor. BEKR (2011) 
find that a peso event reflects high values 

of the stochastic discount factor in the 
peso state rather than very large nega-
tive payoffs to the unhedged carry trade 
in that state.

The intuition for this result is as 
follows: any risk-adjusted payoffs asso-
ciated with the carry trade in the non-
peso states must, on average, be compen-
sated, on a risk-adjusted basis, for losses 
in the peso state. According to our esti-
mates, the average risk-adjusted payoffs 
of the hedged and unhedged carry trade 
in the non-peso states are not very dif-
ferent. Consequently, the risk-adjusted 
losses to these two strategies in the peso 
state cannot be very different. Since the 
value of the stochastic discount factor in 
the peso state is the same for both strat-
egies, the actual losses of the two strate-
gies in the peso state must be similar. By 
construction there is an upper bound 
to the losses of the hedged carry trade. 
This upper bound tells us how much the 
hedged carry-trade strategy loses in the 
peso state. Since these losses turn out 
to be small, the losses to the unhedged 
carry trade in the peso state must also 
be small.

The rationale for why the stochastic 
discount factor is much larger in the 
peso state than in the non-peso states is 
as follows. We just argued that the 
unhedged carry trade makes relatively 
small losses in the peso state. At the 
same time, the average risk-adjusted pay-
off to the unhedged carry trade in the 
non-peso states is large. The only way to 
rationalize these observations is for the 
stochastic discount factor to be very 
high in the peso state. So, even though 
the losses of the unhedged carry trade in 
the peso state are moderate, the investor 
attaches great importance to them.

In BER (2011), we use a similar 
approach to study an equally-weighted 
portfolio of carry trade and momen-
tum strategies. Again, we find that the 
only way to rationalize the hedged and 
unhedged payoffs is to characterize the 
peso event as one that involves moder-
ate losses but a high value of the sto-
chastic discount factor. 

It is worth emphasizing that the 
2008 financial crisis is not an example 

of the kind of rare disaster that rational-
izes the profitability of currency trading. 
The reason is simple: momentum made 
money during the financial crisis. 

Microstructure Based 
Explanations of the Profitability 
of Currency Strategies

The peso event rationalization 
takes a very macroeconomic perspec-
tive of the risks to currency traders. In 
this section, we discuss our work that 
focuses on the microstructure of for-
eign exchange markets.

Macroeconomists generally assume 
that asset markets are Walrasian in 
nature. This assumption is highly ques-
tionable. The foreign exchange market 
is actually a decentralized, over-the-
counter market in which market mak-
ers play a central role. In BER (2011 
and 2009)10, we explore the impact of 
two types of microstructure frictions 
that can potentially account for key 
anomalies in exchange rate markets.

BER (2011) explore the impact 
of price pressure in foreign exchange 
markets on the profitability of our cur-
rency-trading strategies. By price pres-
sure we mean that the price at which 
investors can buy or sell currencies 
depends on the quantity they wish to 
transact. Price pressure introduces a 
wedge between marginal and average 
payoffs to a trading strategy. As a result, 
observed average payoffs can be posi-
tive even though the marginal trade 
is not profitable. So, traders do not 
increase their exposure to the strategy 
to the point where observed average 
risk-adjusted payoffs are zero.

Finally, BER (2009) study an 
adverse-selection model that rational-
izes the failure of UIP. The key fea-
ture of the model economy studied in 
that paper is that the adverse selection 
problem facing market makers is worse 
when, based on public information, 
the currency is expected to appreciate. 
The model can rationalize the forward 
premium puzzle: a regression of the 
change in the exchange rate on the for-
ward premium has a negative slope.11 
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Behavioral Explanations for 
the Forward Premium Puzzle

Burnside, Han, Hirshleifer, and Wang 
(2011)12 offer an alternative explanation 
for the forward premium puzzle in for-
eign exchange markets based upon inves-
tor overconfidence. In the most basic ver-
sion of their model, a positive (bad) signal 
about U.S. inflation causes the U.S. dollar 
to depreciate in the spot market. It depre-
ciates even more in the forward market 
because expected future U.S. dollar depre-
ciation is associated with the positive infla-
tionary signal. Given agents’ overconfi-
dence, however, both the spot rate and 
the forward rate tend to overshoot their 
long-run level. So, when agents observe a 
signal of higher future inflation, the con-
sequent rise in the forward premium pre-
dicts a subsequent downward correction 
of the spot rate. The model can explain 
the forward premium puzzle and several 
other stylized facts related to the joint 
behavior of forward and spot exchange 
rates. It is also consistent with the avail-
ability of profitable carry-trade strategies. 
Versions of the model that incorporate 
New Keynesian frictions can, addition-
ally, rationalize both the forward-premium 
puzzle and the observation that bad signals 
about U.S. inflation are often associated 
with U.S. dollar appreciation, rather than 
depreciation (see Andersen et al., 2003 and 
Clarida and Waldman, 2008).13

Concluding Remarks

In this note, we have reviewed our 
work on currency-trading strategies. We 
view this work as fitting into a broader 
research agenda of incorporating realis-
tic financial frictions into modern macro 
models. A critical component of this 
agenda will involve asking who is on the 
other side of common trading strategies 
and why. We suspect that the answer 
will inevitably involve heterogeneity in 
expectations and persistent disagree-
ment among agents. Allowing for these 
elements requires fundamental changes 
in mainstream macro models. For some 
recent steps in this directions see, for 
example, Acemoglu, Chernozhukov 

and Yildiz (2009), Angeletos and La’O 
(2011), Brunnermeier and Wei Xiong, 
(2012), Simsek (2012), and Burnside, 
Eichenbaum and Rebelo (2012).14

1 The countries included in our sample 
are: Australia, Austria, Belgium, 
Canada, Denmark, France, Germany, 
Ireland, Italy, Japan, the Netherlands, 
New Zealand, Norway, Portugal, South 
Africa, Spain, Sweden, Switzerland, the 
United Kingdom, and the United States.
2 For the momentum strategy, we use 
returns obtained in the previous month 
to decide whether to go long or short 
on the currency. See C. Burnside, M.S. 
Eichenbaum, and S. Rebelo, “Carry Trade 
and Momentum in Currency Markets,” 
NBER Working Paper No. 16942, April 
2011, and Annual Review of Financial 
Economics, 3 (December 2011), pp. 
511–35.
3 Since the currency strategies involve 
zero net investment, we compute the 
cumulative payoffs as follows: we initially 
deposit one U.S. dollar in a bank account 
that yields the same rate of return as the 
Treasury bill rate. In the beginning of 
every period, we bet the balance of the 
bank account on the strategy. At the end 
of the period, payoffs to the strategy are 
deposited into the bank account.
4 C. Burnside, M.S. Eichenbaum, I. 
Kleshchelski, and S. Rebelo, “The Returns 
to Currency Speculation,” NBER Working 
Paper No. 12489, August 2006.
5 See C. Burnside, M.S. Eichenbaum, 
and S. Rebelo, “Carry Trade: the Gains 
from Diversification,” Journal of the 
European Economic Association, 6(2-3) 
(April-May 2008), pp. 581–8. They show 
that similar diversification effects hold for 
carry-strategies implemented with emerg-
ing market currencies.
6 In fact, Burnside, Eichenbaum, 
Kleshchelski, and Rebelo (2006) show 
that currency-trading strategies that use 
the interest rate differential to forecast 
the returns for going long in a particular 
currency have lower Sharpe ratios than 
the carry trade. See E. Fama, “Forward 
and spot exchange rates,” Journal of 
Monetary Economics, Volume 14, Issue 

3 (November 1984), pp.319–38, and 
M. Eichenbaum and C. Evans “Some 
Empirical Evidence on the Effects of 
Shocks to Monetary Policy on Exchange 
Rates,” NBER Working Paper No. 4271, 
February 1993, and The Quarterly 
Journal of Economics, 110(4) (1995): 
pp. 975–1009.
7 C. Burnside, M.S. Eichenbaum, I. 
Kleshchelski, and S. Rebelo, “Do Peso 
Problems Explain the Returns to the 
Carry Trade?” NBER Working Paper 
No. 14054, June 2008, and Review of 
Financial Studies, 24(3) (March 2011), 
pp. 853–91, and C. Burnside, “Carry 
Trades and Risk,” NBER Working 
Paper No. 17278, August 2011, and in 
Handbook of Exchange Rates, J. James, 
I.W. Marsh, and L. Sarno, eds., John 
Wiley & Sons, 2012,  pp. 283–312.
8 H. Lustig, N. Roussanov, and A. 
Verdelhan, “Common Risk Factors in 
Currency Markets,” NBER Working 
Paper No. 14082, June 2008, and Review 
of Financial Studies, 24(11) (November 
2011), pp. 3731–77, and L. Menkhoff, L. 
Sarno, M. Schmeling, and A. Schrimpf, 
“Currency Momentum Strategies,” Journal 
of Financial Economics, forthcoming.
9 It is possible that the counterparty 
in the options would default in the peso 
event. However, investors use options 
traded in exchanges to hedge. Since these 
contracts are marked to market on a daily 
basis, the risk of a default appears to be 
quite small at a practical level. 
10 C. Burnside, M.S. Eichenbaum, and 
S. Rebelo, “Understanding the Forward 
Premium Puzzle: A Microstructure 
Approach,” NBER Working Paper 
No. 13278, July 2007, and American 
Economic Journal: Macroeconomics, 
1(2) (July 2009), pp. 127–54.
11 The forward premium is the percentage 
difference between the forward rate and 
the spot exchange rate.
12 C. Burnside, B. Han, D. Hirshleifer, 
and T.Y. Wang, “Investor Overconfidence 
and the Forward Premium Puzzle,” 
NBER Working Paper No. 15866, April 
2010, and Review of Economic Studies, 
78(2) (April 2011), pp. 523-58.
13 T.G. Andersen, T. Bollerslev, F. 
Diebold, and C. Vega, “Micro Effects of 
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Macro Announcements: Real-time Price 
Discovery in Foreign Exchange,” NBER 
Working Paper No. 8959, May 2002, and 
American Economic Review, 93 (March 
2003), pp. 38-62, and R. Clarida and D. 
Waldman, “Is Bad News about Inflation 
Good News for the Exchange Rate? And, 
If So, Can That Tell Us Anything about 
the Conduct of Monetary Policy?” NBER 

Working Paper No. 13010, April 2007, 
and in Asset Prices and Monetary Policy, 
J.Y. Campbell, ed. (Chicago: University of 
Chicago Press, 2008), pp. 371–92.
14 D. Acemoglu, V. Chernozhukov, 
and M. Yildiz, “Fragility of Asymptotic 
Agreement under Bayesian Learning,” 
MIT Working Paper No. 08-09, 
February 2009; G-M. Angeletos and J. 

La’O, “Optimal Monetary Policy with 
Information Frictions,” NBER Working 
Paper No. 17525, November 2011; M.K. 
Brunnermeier and Xiong Wei, “A Welfare 
Criterion for Models with Heterogeneous 
Beliefs,” Working Paper, October 2011; 
and A. Simsek, “Belief Disagreement and 
Collateral Constraints,” Working Paper, 
March 2012.

Work-Family Balance

Christopher J. Ruhm*

Difficulties in balancing the com-
peting needs of work and home life are 
likely to be most acute for families with 
young children. Two trends — dramatic 
increases in employment rates of women, 
including mothers of young children, and 
the rise in lone-parent families — make 
this particularly relevant. Much of my 
research (often with coauthors) focuses 
on a broad set of issues surrounding these 
topics, particularly parental leave policies, 
employment by parents of young chil-
dren, and early childcare and education. 
Some of the studies take a cross-national 
perspective, motivated by the sharp dif-
ferences between many U.S. policies and 
those in other industrialized countries. 
For instance, parental leave entitlements 
are particularly limited in the United 
States, where early childcare generally is 
more a private responsibility.1

Parental Time with Children

Liana Fox, Wen-Jui Han, Jane 
Waldfogel, and I use March Current 

Population Survey (CPS) data for 1967–
2009 to examine how these trends in 
family structure and parental employ-
ment translate into changes in two 
important inputs into children’s well-
being: time and money.2 We supplement 
our primary analysis with investigations 
of time use and work scheduling arrange-
ments. The analysis is child-based, in that 
it identifies secular changes for the typi-
cal child (rather than family). Our results 
verify that children have become much 
less likely to have a parent at home full 
or part-time: in the late 1960s approxi-
mately two-thirds of children were in 
homes with a nonworking parent com-
pared to only around one-third at the 
beginning of the twenty-first century. 
These trends primarily reflect increases in 
the probabilities that parents hold jobs, 
rather than longer work hours for those 
who are employed or changes in fam-
ily structure. For children in two-parent 
families, increases in market work have 
raised household incomes; for those with 
a single parent, the changes were largely 
required to offset income declines that 
otherwise would have occurred. Working 
parents spend less time in primary child-
care than their nonworking counterparts. 
However, holding employment status 
constant, childcare hours have trended 
upwards, so the implications of these 
changes for child wellbeing are unclear.

Parental Leave Policies in Europe

In a series of papers, I examine the 
consequences of policies providing par-
ents with rights to time off work fol-
lowing the birth of an infant. Because 
these entitlements are more extensive and 
have a longer history in Europe than 
the United States, my initial research 
involves a cross-national investigation of 
policies in Western European nations. 
Jackueline Teague and I construct a lon-
gitudinal data set detailing durations 
of job-protected leave in 17 European 
nations from 1960–1989, provide evi-
dence of the trend towards increased 
durations of leave rights, and explore the 
relationship between these policies and 
macroeconomic outcomes.3 Next, I con-
duct a differences-in-differences (DD) 
analysis of labor market outcomes for 
nine European countries covering the 
period 1969–93.4 The identification 
strategy compares changes for females, 
the treatment group, to those of males, 
who were assumed to be unaffected by 
parental leave entitlements, as a function 
of variations in parental leave rights. My 
key finding is that rights to short peri-
ods (for example three months) of paid 
leave increased the employment-to-pop-
ulation (EP) ratios of women by 3 to 
4 percent while having little effect on 
wages. More extended entitlements (for 

*Ruhm is a Research Associate in the NBER 
Programs on Health Economics, Health 
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Professor Public Policy and Economics at 
the University of Virginia’s Frank Batten 
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