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1. Babies and the Blackout. At exactly 5:27
p.m., November 9, 1965, most of New York City was
plunged into darkness because of a massive power
failure affecting much of the Northeastern United
States. On Wednesday, August 10, 1966, the New
York Times carried a front page article with the
headline "Births Up 9 Months After the Blackout,"
which began: "A sharp increase in births has been
reported by several large hospitals here, nine
months after the 1965 blackout.' Above average
numbers of births the previous Monday were said to
have occurred at Mount Sinai, Bellevue, Columbia-
Presbyterian, St. Vincent's, Brookdale and Coney
Island hospitals, while births at New York and
Brooklyn Jewish Hospitals were reported to be nor-
mal. The article added that "there were 16 births
at Mount Sinai yesterday [Tuesday], 13 at Columbia
Presbyterian and 10 at St. Vincent's, all above
average;" this was contrasted with Nassau and
Suffolk counties, '"many of whose commuters were
stranded in the city Nov. 9," and where "the num-
ber of births was reported normal,'" as well as
"hospitals in Albany, Rochester, New Haven and
Providence," where '"the lights went on in mideve-
ning."

Next day (Thursday, August 11), a follow-up ar-
ticle appeared (buried on page 35) with the some-
what more cautious lead "Theories Abound on Birth
Increase - Possible Link With Blackout Will Not Be
Determined for Two More Weeks.'" By Friday readers
were informed that "The birth rate began returning
to normal in several leading hospitals here yes-
terday [Wednesday] following a sharp rise nine
months after the 1965 blackout,”" and the case was
closed on Saturday with a short article on page 50
entitled "Birth Rate in City Returns to Normal."

A week later the British magazire New Scientist

reported the "Apparent sharp rise in births in New
York City" [ 7]; a year later The Lancet, a res-
pected medical journal, stated unequivocally '"the
last time New Yorkers demonstrated an unexpectedly
vigorous procreative urge they were stimulated...
by the stygian darkness of electric-power cuts."

[ 2] At present the story of the ‘blackout ba-
bies! appears to be an accepted part of American
folklore. The episode seems plausible, the story
carried by a respected and usually reliable news-
paper. But just how good is the evidence for an
increase in births nine months after the blackout?
Is it really credible that a one-day increase in
conceptions would result in a one- or two-day el-
evation in births 271 days later with virtually no
variability or spread? Considerations such as
these suggested that, 10 years after the New York
Times articles had appeared, an assessment of the
published evidence was in order.

2. The Times' Evidence. The first article car-
ried by the Times cited six hospitals as having
experienced a sharp increase in births on Monday,
August 8. Of these six, Mount Sinai hospital cer-
tainly experienced a sharp rise in deliveries (28
compared to a daily average of 11). But one hos-
pital does not a baby boom make. Of the five oth-
er hospitals mentioned, four (see Table 2.1) re-
ported increases of no more than four over their
daily average, hardly convincing evidence given
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that two other hospitals are said to have had
normal numbers of births and the absence of any
information in the article about the variability
in these numbers or how the hospitals cited were
chosen (there are over 100 hospitals in New York).
Finally Bellevue, the last hospital for which
data is given, presents somewhat different prob-
lems. On Wednesday the Times had reported that
"At Bellevue there were 29 new babies in the nur-
sery yesterday, compared with 11 a week ago and
an average of 20." This statement is ambiguous
as to whether the new babies referred to were
born on Monday or Tuesday. Far worse, it is sim-
ply wrong. Without remarking on the inconsisten-
cy with the Wednesday article, both the Friday
and Saturday reports in the Times state the aver-
age number of births per day at Bellevue to be 6.
Data we present later show, in fact, that there
were only 4 deliveries at Bellevue on Monday, 7
on Tuesday. The 'baby boom' has begun to burst.

The three subsequent articles in the Times se-
ries describe a pattern of continued increase in
births on Tuesday, followed by a decline and re-
turn to normal on Wednesday and Thursday. (To
facilitate the discussion we shall refer to the
four articles in the series as T1l, T2, T3, and
T4.) The data given in T1-T4 are summarized be-
low in Table 2.1. ‘There are a number of incon-
sistencies, none serious. (It is interesting to
note that St. Vincent's, whose 10 births on Mon-
day were cited as evidence for a 'sharp increase
in births," is listed in Tl as having 10 births
on Tuesday but in T2 as only having an "average"
number of births that day.) All in all, the data
seem inconclusive and one inclines to adopt the
opinion of Dr. Christopher Tietze (quoted in T1),
that "I am skeptical until I see data from the
entire city. There can be daily fluctuations in
individual hospitals that can be misleading.'

Such data, giving the number of live births
in New York City occurring by day from 1961 to
1966, was obtained by us from the New York City
Department of Health. Detailed information ab-
out the series is given in Section 4. In Table
2.2 we list a portion of the data, the number of
births for each day in August 1966; these numbers
are graphed in Figure 2.1. As Figure 2.1 clearly
shows, although an increase in births did indeed
take place on Monday and Tuesday, August 8 and 9,
1966, similar increases took place on every other
Monday and Tuesday of that August! 1In fact, the
fluctuation in births throughout the week from a
low on the weekends to a high in the early part
of the week is a characteristic feature of the
entire series of birth data throughout all six
years. (Such weekday-~weekend variation is at-
tributed in [ 9] to a preference for performing
elective deliveries on weekdays when the patient
is delivered by her personal physician, while
[5] opines that it is '"probably caused by in-
duced or delayed labor through conscious intent
of the mother with or without medical assis-
tance.'") Figure 2.1 also shows that births on
August 8th and 9th were not appreciably different
from those on any other Monday and Tuesday in
August. In fact, as seen in Table 2.2, births on



those two days were, if anything, slightly lower
than usual: 449 births on August 8 (compared to
452, 453, 470 and 451 births on other Mondays in
August) and 440 on August 9 (compared to 470,
499, 519 and 468 births on other Tuesdays in
August). The 'baby boom' has vanished.

3. A Review of the Literature. Despite such (to
us) unequivocal evidence against a one- or two-
day surge in New York City's birth rate nine
months after the blackout, an article has ap-
peared in the professional literature claiming
precisely such an effect. In 1968, Professor L.
B. Borst reported in the American Journal of Ob-
stetrics and Gynecology that ''daily birth records
in New York City disclose a 307 increase in live
births at five Manhattan hospitals on August

7 [('1)], 1966, 270 days after the blackout of
Nov. 9-10, 1965." [4] Noting that while power
had not been "restored until the following day

in Manhattan and parts of the Bronx, whereas in
Brooklyn and Queens power was restored at various
times during the evening and, in Richmond, almost
immediately," Borst reasoned that computing the
ratio of Manhattan births to total New York City
births would simultaneously correct for the
weekday-weekend effect discussed above and detect
a blackout effect on the birthrate in the form of
a percentage increase in the number of NYC births
occurring in Manhattan. Using statistics for the
number of live births in five (unspecified) Man-
hattan hospitals from August 1 to 13 and dividing
the sum of these by total NYC births, Borst ob-
served a distinct peak on August 7 which he con-
cluded was a '"very special day'" (the percentage
for August 7 differing from the mean percentage
excluding August 7 by 7 average deviations from
the mean).

Professor Borst omits from his article two
pieces of information necessary to assess the
validity of his conclusions. On the one hand,
there is the disturbing issue of data selection:
no mention is made of how the five hospitals
studied were chosen. On the other, although the
aggregate percentage of NYC births which occurred
in the five hospitals under study can be approx-
imately read off from a bar graph, the raw data
for the individual hospitals is not given. Upon
request, Professor Borst provided us with a copy
of his data which is given in Table 3.1. (Note
that data for Mt. Sinai was collected but not
used by Borst in his article.)

Several interesting points emerge from inspec-
tion of Table 3.1. First, as mentioned earlier,
the data for Bellevue Hospital show that births
there were not unusually high on August 8-9,
1966, and in any case, were not as high as 29 on
either day. Second, the total births in the five
hospitals studied by Professor Borst (last row
of Table 3.1) do not display noticeable nonrandom
variation throughout the 13-day period for which
statistics are provided. Certainly nothing ex-
ceptional appears to have happened on Sunday,
August 7. The effect reported is entirely due to
the seemingly innocent "normalization" of divi-
ding these totals by total NYC births (which de-
crease on Sundays). If the daily trend in the
five hospitals under study were the same as that
for New York as a whole, this would seem a rea-
sonable procedure. If, however, the trend
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in these five hospitals differs from that of the
city as a whole, then the computed birth ratio of
the two will exhibit variations unrelated to hypo-
thesized blackout effects. We suggest that this
is the case here. If the weekday-weekend varia-
tion exhibited in total NYC births is due to in-
duction and/or delay of labor at some hospitals

to avoid weekend deliveries, scheduling of elec-
tive deliveries primarily on weekdays, etc., this
would be an effect more likely to occur in private
hospitals where patients are frequently delivered
by their own personal physician or a specialist
than in large municipal hospitals with a large
charity caseload and interns on duty at fixed
hours. Indeed, such a difference has been repor-
ted by Menaker and Menaker [ 9], who state that
"considerably less variation occurred in this re-
gard at the municipal hospitals as compared with
the "private" hospitals, which showed a weekend
decline, most marked on Sunday." Three of the
five hospitals used by Professor Borst fall into
the former category (Bellevue, Harlem, and Metro-
politan); the other two (Sloan and New York) are
"private voluntary" (as opposed to "proprietary").
All but New York handle a large volume of so-
called "service" cases. (It is perhaps not insig-
nificant that Mount Sinai, the one hospital not
used, alone displays a sharp increase in births on
Monday.) Taking a ratio with a roughly stable nu-
merator and a denominator which is minimized on
Sunday, Professor Borst has observed a percentage
increase in births which is an artifact of his
methodology.

If the above explanation is correct, we should
expect to see similar peaks in this birth ratio
the Sundays before and after August 7. Unfortu-
nately it is not possible to check this from Pro-
fessor Borst's data as his statistics range only
from the Monday before until the Saturday after
August 7. However, in 1970 Dr. Walter Menaker [8]
obtained statistics allowing him to compute the
ratio of total Manhattan births to NYC births for
the three Sundays in question; the results--
98/356 (or 27.5%) on July 31, 97/344 (or 28.2%)
on August 7 and 110/377 (or 29.2%) on August 14,
--show that August 7 was in no way exceptional.

While a 1 or 2 day effect on births seems
clearly ruled out, it is still possible that an
effect on the birth rate took place over a longer
period of time. Indeed, going on to note that
800,000 people were caught in the subways during
the blackout and citing newspaper headlines such
as "30% of Labor Force Too Weary To Work,'" Dr.
Menaker felt it far more likely that the blackout
would depress rather than increase the city's
birthrate. Looking at births one week before and
one week after August 9, Menaker noted that total
births for this period were lower than the com-
bined total for the week immediately prior and
the week immediately following.

In Figure 3.1 we have graphed a smoothed ver-
sion of the NYC birth data for 1961-1966 (see
Figure 4.1); details of the method of smoothing
appear in Section 4. Notice the regular seasonal
pattern, namely two peaks, the first of which is
smaller in magnitude and also of shorter duration
than the second; the second peak occurs during the
summer and is typically bifurcated with a single



dip whose extent varies from year to year.

(Such seasonal birth patterns for a number of
countries have been extensively studied in [10].)
In 1966, however, the summer peak contains two
distinct dips, the first (indicated by an arrow
in Figure 3.1) occurring in late July-early
August and corresponding to the decrease noted by
Menaker. The yearly variations in the summer
peak make it impossible to conclude from simple
inspection of Figure 3.1 whether or not this de-
crease in births is "significant'". In any case
the effect is quite small (a decline of at most
several hundred births during a one-month inter-
val in which over 12,000 births occurred). In-
deed, Dr. Menaker himself concluded that "the
evidence presented here for a decrease in concep-
tions during the Blackout cannot be considered
direct or conclusive. 'Statistical significance'
would have little or no meaning here. It should
be emphasized that those who have postulated an
increase in conceptions during the Blackout have
failed to produce satisfactory evidence for such
an increase. The evidence presented here sug-
gests a decrease."

An attempt to give '"statistical significance"
to such aggregate birth statistics was later un-—
dertaken by Professor J. Richard Udry of the
School of Public Health at the University of
North Carolina, Chapel Hill [12]. Udry reasoned
that "if there were an unusual number of concep-
tions on November 10th, then the period between
June 27 and August 14, 1966, would contain a
greater percentage of the year's births than that
contained by the same period in other years."
Udry's calculations (which we have confirmed) are
given in Table 3.2. The results appear to sup-
port Udry's conclusion that '"1966 is not an un-
usual year...we therefore cannot conclude from
the data presented here that the great blackout
of 1965 produced any significant increase (or de-
crease) in the number of conceptions."

Professor Udry's article, however, contains
several "loose ends.'" Little attempt is made to
contrast the seasonal pattern for 1968 with that
of previous years nor is there any mention of the
downward trend in NYC births that Figure 4.1
exhibits. (The existence of this trend makes the
comparison of yearly percentages such as those in
Table 3.2 somewhat dubious.) More troubling is
the lack of attention to considerations of stat-
istical power. A simple order of magnitude cal-
culation will make the problem clear. Assume
that on the night of the Blackout the incidence
of intercouse in NYC rose 25%. If such an in-
crease resulted in a corresponding increase in
conceptions, approximately 110 extra births would
occur nine months later, spread over a two month
interval. (There were approximately 446 births
per day during the 1961-1966 period.) Professor
Udry's test attempts to detect this increase of
110 during a seven-week interval in which 21,290
births occurred. In terms of the percentages
given in Table 3.2, an increase of 0.067 is in
question, although the percentages involved are
only calculated to the nearest tenth! 1If a
(still sizeable) increase in conception of 10%
occurred, the possibility of detection is even
worse. At a very minimum, a power calculation to
determine an optimal test interval is in order.
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This last point highlights the real fallacy of
a 'baby boom'. Even if a sizeable increase in
intercourse took place on the night of the Black-
out, the intervention of natural and human agen-
cies would result in few additional conceptions.
(E.g. contrast the average of 446 births per day
with any reasonable estimate of the number of
acts of intercourse taking place in New York City
on any given night.) These additional births, at
most several hundred in number, would occur over
an eight week period nine months later. Engulfed
in a sea of variability resulting from long-term
trends, seasonal effects, weekend-weekday effects
and random fluctuation, even the most sophistic-
ated of statistical techniques will be hard put
to detect any effect actually present.

4. Analysis of the Birth Data. As mentioned in
Section 2, the data obtained from the NYC Depart-
ment of Health consists of the total number of
births per day in NYC over the 6 year period,
1961-1966, a total of 2191 days of birth data.
These daily birth totals are graphed in Figure
4.1. They range from a low of 303 to a high of
563, with a mean and standard-deviation of 446.74
and 40.84 respectively. There is a clear decline
in births for the last three years, 1964-6,
whereas for the first three years the overall
level is relatively stable. 1In addition, the
series exhibits a regular seasonal pattern.

The spectrum of the data was estimated by
first employing a cosine taper extending over the
first and last 10% of the data (see Section 5.2
of [3]), adding a sufficient number of zeroes to
the end of the tapered data to make the total
length 4096, computing the raw periodogram (using
the Fast Fourier Transform), and then smoothing
the result by taking moving averages of 7 adjacent
periodogram values. This is graphed (log-scaled)
in Figure 4.2(a); an even smoother version ob-
tained by successively applying moving averages of
15, 31 and 63 is graphed in Figure 4.2(b). Fea-
tures of these graphs include a trend-seasonality
component at low frequencies and also two large
peaks, the second of which is clearly a harmonic
of the first, which in turn occurs at a frequency
of 0.143, or a 7-day cycle. This 7-day cycle is
the 'day-of-the-week" effect noted by Menaker [8]
and suggests that there are significant differ-
ences in the number of births between different
days of the week.

The data was first smoothed to provide an es-
timate of the sum of the trend and seasonal com-
ponents. This was done by employing a suitable
low-pass filter (see Section 6.4 in [3]) with cut-
off frequency w. = 0.1122 , corresponding to
picking up a 28-day cycle. This smoothed version
of the data is graphed in Figure 3.1. The resul-
ting residuals after smoothing are graphed in
Figure 4.3; these range from a low of -127 to a
high of 111, and have a mean and standard-devia-
tion of zero and 35.10 respectively.

Next, averages for each of the seven days of
the week over the length of the data set (which
is now the residuals from smoothing the data) were
computed; a graph of them is given in Figure 4.4.
Notice the relatively high level of 5 consecutive
week-days compared with the 2 weekend-days. These .
7 values were successively subtracted from the se-



ries of residuals to give a new series ("fil-
tered-deweeked" residuals). These are graphed in
Figure 4.5. They range from a low of -106 to a
high of 95, and have a mean and standard-devia-
tion of zero and 25.51 respectively.

The spectrum of these second-stage residuals
was then estimated as before. The trend-season-
ality component has been removed, leaving an ex-
pected "dip" in the spectrum at the low frequen-
cies and the two spikes of Figure 4.2 have now
been reduced to the general level of spectrum
values. A full-normal probability plot of these
ordered residuals is graphed in Figure 4.6. The
bulk of the points fall on a straight-line
through the origin, while the lower-tail of the
data is somewhat heavier (fatter) than that of
the normal indicating an excess of large negative
residuals. A graph of the residuals for the
period in question, namely May-September 1966,
is given in Figure 4.7; clearly nothing unusual
is happening.

This last set of residuals was finally ana-
lyzed for outliers. This was done by setting up
bands at the yearly mean plus-and minus two stan-
dard-deviations, the standard-deviation being
estimated for each year separately; hence, re-
siduals were termed "extreme'" relative only to
other residuals of the same year. Table 4.1
lists the estimated standard-deviations for each
of the six years, together with their extreme-
residual day numbers (a minus sign next to the
number indicates a negative residual). Five
days that appear more-or-less regularly in the
table are the fixed holidays of New Year (day 1),
Memorial Day (day 150/151), and Christmas Day
(day 359/360), and the variable holidays of Labor
Day (days 247, 246, 245, 251, 248, 247) and
Thanksgiving (days 327, 326, 332, 331, 329, 328).
In several instances, the day preceding or suc-
ceeding a holiday will also occur in the table.
Independence day (day 185/186) is a curious omis-
sion from this list (it only appears once).

Since these days may be regarded as somewhat
"special", there is a valid case for omitting
them in any further consideration of the set of
residuals; a revised full-normal probability plot
of the residuals (leaving out the 28 holiday-
days) looked much better, the peculiarities in
the left-hand tail having been removed. This ef-
fect has also been noted in [5].

Looking at the data now after estimating a
trend-seasonality component, a day-of-the-week
component, and computing residuals, we arrive at
the following conclusions.

(a) There was no increase in births due to
the Blackout;

(bi If there was any change in the general
level of births, it was both small in magnitude
and in a downward direction.

A more careful and detailed analysis of this data
set will appear elsewhere. However, preliminary
studies using simple ARIMA models (see [6]) in-
dicate that the decline mentioned above in (b) is
not significant.

5. Discussion. The episode of the missing baby
boom highlights a number of issues only partly

statistical in nature. The first of these con-
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cerns journalistic responsibility. Despite the
paucity of evidence adduced in the New York Times
articles, there is at present a widespread belief
in a baby boom 9 months after the Blackout, an
impressive testament to the power of the press as
an opinion-maker. Although in this case the is-
sue is hardly one of national importance, it does
highlight the problems both journalists and the
public face as issues of increasing statistical
complexity become common in public affairs.

A second issue is the statistical refereeing
of articles appearing in nonstatistical scientific
journals. Most of the objections to the published
literature that we have raised are of an elemen-
tary nature that surely would have been picked up
had adequate refereeing taken place. Its absence
is particularly hard to understand given an al-
ready unmanageable flood of scientific literature
and the inability of many non-statisticians to
independently evaluate evidence of a statistical
nature.

Finally, there is an issue of data availabil-
ity. A number of sources were contacted for data
related to our study. What was originally thought
of as a simple request for data ended up lasting
4 months and requiring 5 letters, 2 phone-calls,
and a personal visit! In our case we were for-
tunate--all persons contacted were quite co-
operative and the major difficulty involved was
the problem of recovering records often 5 to 7
years old. Others have been less fortunate.
illustrated by our study, it is essential that
data analysed in the scientific literature be
given in full (if possible) or at least be readily
available for scrutiny.
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Figure 3.1

NYC BIRTHS (FILTERED: OMEGA=.1122,S-30) 1961-66
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Table 4.1. Residuals after filtering and removing "day-of-week" effec
having [residual value] > 231, where 1 denotes year. Entry is
day number.
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