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Amartya Sen
ae Sveriges Riksbank Prize in Economic Sciences in Memory

of Alfred Nobel 1998

● Sen (1990), New York Review of Books,
100 million women are missing in China, India, and other
Asian countries due to excess female mortality.
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February 28, 2005, Businessweek, Robert Barro:

● Harvard economist Emily Oster, in her PhD thesis
“Hepatitis B and the Case of Missing Women," suggests that
biology (Hepatitis B Virus, HBV)explains a good deal of the
missing-women puzzle.

● the HBV in�uence is greatest in China, explaining 75% of
“missing women."
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May 24, 2005, Slate, Dubner and Levitt,

● Emily Oster is an economics graduate student at Harvard
who started running regression analyses when she was 10
(both her parents are economists) and is particularly
interested in studying disease.

● One day last summer, while doing some poolside reading in
Las Vegas— the book was Baruch Blumberg’s Hepatitis B:
ae Hunt for a Killer Virus— she discovered a strange fact.
⋯ researchers had found that a preganant women with
hepatitis B is far more likely to have a baby boy than a baby
girl.
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Baruch S. Blumberg
ae Nobel Prize in Physiology or Medicine 1976

● It wasn’t clear why— it may be that a female fetus is more
likely to be miscarried when exposed to the virus.

● If you believe Oster’s number— and as they are presented in
a soon-to-be-published paper, they are extremely
compelling— then her detective work has established the
fate of roughly 50 million of Amartya Sen’s missing women.
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Hepatitis B and the Case of Missing Women, Emily Oster,
December 2005, 1165-1216, Journal of Political Economy,

● I present new evidence, consistent with an existing scientiûc
literature, that carriers of the Hepatitis B virus have oòspring
sex ratios around 1.50 boys for each girl.

● Using data on prevalence of the virus by country and
estimates of the eòect of hepatitis on the sex ratio, I argue
that hepatitis B can account for about 45 percent of the
“missing women": around 75 percent in China, between 20
and 50 percent in Egypt and western Asia, and under 20
percent in India, Bangladesh, Parkistan, and Nepal.
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Oster(2005), Figure 5.- Share Male at birth and HBV prevalence.
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Oster(2005), Figure 6.- Share Male at birth and HBV prevalence,
OECD.
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● Let sex ratio at birth be s boys for each girl, then the
relationship betwenn estimated coeõcient β̂ and s is
β̂ + 1.05

1.05+1 =
s
s+1 .

● With β̂ = 0.11 in column(4), s
s+1 = 0.11 + 0.5122 = 0.6222,

s = 0.6222
1−0.6222 =

0.6222
0.3778 ≐ 1.65.

● With β̂ = 0.09 in column (1), s = 0.6022
1−0.6022 ≐ 1.51.
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● But, is this correlation between hepatitis B prevalence and
sex ratio at birth causal?

● Are there omitted variables?

● Why does hepatitis B work only on high-parity births?
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Ming-Jen Lin and Ming-Ching Luoh (2008),
“Can Hepatitis B Mothers Account for the Number of Missing
Women? Evidence fromaree Million Newborns in Taiwan,"
American Economic Review, 98:5, December, 2259-2273.

● A mass immunization proram was launched in Taiwan in
1984 for all infants born to HBsAg(+) mothers, the ûrst
program of its kind in the world.

● By 1986, all newborn babies in Taiwan were receiving the
Hepatitis B vaccine.

● aree million newborns in the period of 1988-1999 are used
for analyses.
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● For the estimate of 0.00249 in column(4),
s
s+1 = 0.0025 + 0.5122 = 0.5147,

s = 0.5147
1−0.5147 =

0.5147
0.4853 ≐ 1.06.
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Further Development
March 10,2007, “Hepatitis B and Sex Ratios at Birth: Fathers or
Mothers?", Baruch Blumberg and Emily Oster, working paper.

● Both argument could be correct if it was paternal, not
maternal, hepatitis carrier status that drives higher oòspring
sex ratios.

● We present three pieces of evidence that this may be the case.
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April 16, 2008, “Hepatitis B Does Not Explain Male-Biased Sex
Ratios in China," Emily Oster, Gang Chen, Xinsen Yu and
Wenyao Lin.

● We collected data on the oòspring gender for a cohort of
67,000 people in China who are being observed in a
prospective cohort study of liver cancer; approximately 15%
of these individuals are hepatitis B carriers.

● In this sample, we ûnd no eòect of either maternal or
paternal hepatitis B carrier status on oòspring sex.

● ais ûnding leads us to conclude that hepatitis B cannot
explain skewed sex ratios in China.
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