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Predicting the

Possible Existence of

Unknown National

Currency
by David A. Brase

INTRODUCTION

Undoubtedly, there are many collectors of National
Currency who, after spending many years searching for
a note from a particular bank or town without success,
have begun to wonder whether it is worth the effort to
even hope that such a note might eventually turn up.
The purpose of this article is to show how one collector,
given a certain amount of information, used a small
hand-held calculator to predict the possible existence of
notes he needed for his collection.

In 1973, I became interested in collecting Third
Charter National Currency from my home county,
Orange County, California, and within about five
years, was able to acquire blue-seal, plain-back (type 3)
notes from half of the 20 banks in Orange County which
issued Third Charter National Currency. During the
same period of time, W. K. "Bill" Raymond in Fresno
had been compiling a list of all the known California
Nationals in several major collections, as well as newly-
appearing notes reported to him by various currency
dealers and collectors. By 1977, this list contained over
3,000 notes and nearly 3,000 more have been added

since then. Also around this time, information compiled
by Louis Van Belkum and collaborators regarding the
types, denominations and amounts of National
Currency issued by each National Bank in the U. S.
became readily available. Then in 1978 the question
arose, "What are the chances that the other ten notes
needed for my collection will turn up?" It became
apparent that these two sources of information (notes
known, amount issued) could be used to calculate, first,
whether there was a good correlation between the
number of Orange County notes known to still exist and
the number or amount of Orange County notes issued,
and second, the probability of unknown Orange County
notes still existing.

Methods

The type of calculation involved is called a linear
regression. It can be displayed graphically, as shown in
Figure 2, by what is known as an x-y plot. In this plot,
equally-spaced intervals along the x-axis (horizontal
line) can represent the amount of currency or number of
notes issued, and equally-spaced intervals along the y-

Fig. 1: The probable existence of this note was predicted by
linear regression six months before it first turned up at a
Washington, D. C. area coin show.
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Fig. 2: Linear regression, by towns, of Orange County,
California, series of 1902 blue-seal, plain-back National
Currency reported by the end of 1978. The equation of the line

axis (vertical line) can represent the number of notes
known. These two pieces of information for each bank
or town will result in one point on the x-y plot. After a
number of points have been plotted, the next step is to
draw the best straight line through the points. It is
possible that none of the points will actually fall on the
line, and the more the points are scattered, the harder it
is to eyeball the best straight line to fit the points.
Because of the scatter, it is better to calculate the best
straight line by linear regression. This defines the line
by the equation, y = mx + b, where m is the slope of the
line, and b is the x-intercept, the point on the y-axis
intersected by the line when x = 0. This is too time-
consuming to calculate with pencil and paper, but
fortunately, a few modern hand-held calculators will do
the calculations automatically. The one used for this
article was a Texas Instruments model SR-51A.

Once the line has been produced, either graphically or
mathematically, one can then use the line (or equation)
to predict how many notes should be known for a given
amount or number of notes issued. For example, if a
bank (or banks in a town) issued $500,000 worth of
notes, find that amount on the x-axis and draw a
vertical line from that position on the x-axis to the line

is y = 5.70x + 0.151 with a correlation coefficient of 0.990. Onl)
10 points for the 11 towns are shown, because the points for
Huntington Beach and La Habra overlap.

going through the points. Then where these two lines
intersect, draw a horizontal line across to the y-axis to
get the number of notes which should presently be
known for a total issued of $500,000 worth of notes. The
accuracy of this number depends partly upon how well
the plotted points fit the line, and this can be determined
by calculating a correlation coefficient.

To calculate the correlation coefficient, one needs to
do two linear regression calculations. The equation y =
mx + b is calculated as before, and then x = my + b is
calculated by reversing the order in which the numbers
are entered into the calculator. The two slopes and two
intercepts will not be identical. The correlation
coefficient is calculated by multiplying the first slope by
the second slope and taking the square root of the
resulting number. The correlation coefficient will lie
somewhere between 0 and 1, unless all of the points fall
right on the line, in which case the correlation
coefficient will equal 1. The larger the number of points
(banks or towns) used to calculate the regression line
and the closer the correlation coefficient is to 1, the more
accurate will be your estimate of notes that should be
known.
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Please remember that these calculations do not
predict the total number of notes still existing from a
bank or town, but they indicate the probable existence
of notes that should have, under ideal circumstances,
already been reported. This is because the calculations
are not based upon the total number of existing notes,
but are based upon existing notes that have already
been reported. Thus, as additional notes from the
various banks used in the calculations are reported in
the future, the probability of an unknown note turning
up will increase. Another way of looking at it is that
these calculations cannot predict the non-existence of
notes you are looking for, unless all the existing notes
from all the banks used in the calculations have been
reported (which is not very likely). Of course, a major
assumption involved in these calculations, which
cannot be proven, is that an unknown note from a
particular area of the country has the same chance (or
probatility) of surviving as notes from the same area
that have already been reported.

Results

Table 1 presents the data used to calculate the linear
regression for Orange County banks at the end of 1978,
as well as some of the results of the calculations. Since
there was a better correlation between amount issued
and notes known (correlation coefficient = 0.978) than
between number of notes issued and notes known
(correlation coefficient = 0.943), the column headed "pro-
bable notes by regression" was calculated from the
linear regression equation, y = 0.005276x + 0.315, where
x = the amount issued (in thousands of dollars) and y =
the number of notes which should be known under ideal
circumstances. The last column shows that the
equation predicted one additional note from each of six
banks, assuming that a probability of 0.9 is good
enough to predict one note.

These predictions have not done badly, so far. Within
less than two and one-half years after the original
calculations, three of the six predicted notes from banks
have turned up. The success rate is even better if one
considers the towns of Orange County, rather than the
individual banks. The equation for the regression line
shown in Figure 1 predicted one additional note from
each of five towns: Anaheim, Garden Grove,
Huntington Beach, La Habra and Tustin. The
predicted notes from four of these towns have since
turned up, giving a success rate of 80%. Two of these
notes (Garden Grove and La Habra) I needed for my
collection, but another collector got to them first. A third
note, the Tustin note pictured in this article, I did not
need; however, I bought it so that I could trade my other
Tustin note for a previously known Placentia note
which I did need for my collection.

In addition, several other notes that were not
predicted by the original calculations have since been
reported. When the notes that have turned up since 1978
are included in a new linear regression calculation, the
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resulting equation is y = 0.006522x + 0.683 with a corre-
lation coefficient of 0.976. Thus, the additional notes
have not significantly affected the correlation between
amount issued and notes known; but the increases in
the slope and intercept indicate that not only is the
probable existence of unknown notes increased, but also
other notes are now predicted that were not predicted by
the original calculations. This new data is shown in
Table 2. It will be very interesting, indeed, to see
whether three of the six notes predicted by the new
equation will turn up within the next two and one-half
years. Only time will tell.

DISCUSSION

The finding that there was a better correlation
between notes known and amount issued than number
of notes issued could, at least partly, reflect different
chances of survival for different denominations. For
example, the First National Bank of Garden Grove had
the second highest issue of Third Charter type 3 notes,
but fewer notes are known from this bank than from the
Anaheim National Bank (charter no. 10228) and the two
banks in Orange, which issued fewer notes. However,
the bank in Garden Grove only issued $5's, whereas
these other banks only issued $10's and $20's. Thus, it is
possible that $5's did not survive as long in circulation
as did $10's or $20's. Apparently, using amount issued
rather than number of notes issued in the linear
regression calculation corrects for this unequal survival
to some extent.

I have not attempted to do the same type of
calculations for series of 1929 National Currency from
Orange County but do forsee potential problems in
trying this. A major problem is that, unlike the Third
Charter notes, there are several uncut and cut sheets of
uncirculated notes among the Orange County 1929
issues. These were likely saved as souvenirs by various
bank officers. Such souvenir saving on a large scale for
some banks would nullify the basic assumption
required for the linear regression, that of equal chances
for survival of notes issued by the various banks
included in the calculations. Possibly, one could
circumvent this problem by including only the known
circulated notes in the calculations. However, this may
lead to falsely low estimates of probable notes if, in some
cases, the only known notes from a bank are
uncirculated ones that were saved as souvenirs.

It is possible that some of the Third Charter Orange
County notes used in the present calculations were also
saved as souvenirs. For example, the new equation
estimated two plain-back notes from Placentia, but
there are five known plain-back notes (and one dated-
back) from this bank. Three of these, however, are still
in the hands of relatives of the bank's officers (Bill
Raymond, personal communication). Examples like
this may account for the y-intercept of the regression
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line being greater than zero. Apparently, the extent of
souvenir saving among the Third Charter C-ange
County notes is not great enough to interfere with the
ability of linear regression to predict notes with at least
a 50% success rate.
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Table 1

LINEAR REGRESSION ANALYSIS BY BANKS OF ORANGE COUNTY SERIES OF 1902
BLUE-SEAL, PLAIN-BACK NATIONAL CURRENCY REPORTED BY THE END OF 1978

CHARTER
NUMBER CITY

AMOUNT
ISSUED

$1000)

NUMBER
OF NOTES

ISSUED
NOTES
KNOWN

PROBABLE
NOTES BY

REGRESSION

UNKNOWN
NOTES

PREDICTED
3520 Santa Ana 4136 330,880 22 22.1 0
5654 Fullerton 232 18,564 4 1.5 0
6481 Anaheim 720 57,612 3 4.1 1
7868 Huntington Beach 175 14,000 0 1.2 1
7980 Santa Ana 218 17,436 2 1.5 0
8181 Orange 1055 84,396 7 5.9 0
9538 Fullerton 140 11,164 1 1.0 0
9878 Orange* 842 67,376 6 4.8 0
9904 Santa Ana 501 64,276 3 3.0 0

10092 Placentia 234 29,804 2 1.5 0
10134 Tustin* 501 40,092 2 3.0 1
10228 Anaheim 456 36,504 3 2.7 0
10891 Olive 147 11,780 1 1.1 0
11251 Garden Grove 560 111,932 2 3.3 1
11823 Anaheim 36 2,904 0 0.5 0
11827 La Habra 174 22,352 0 1.2 1
11869 Santa Ana 566 45,272 3 3.3 0
12764 Fullerton 106 14,776 0 0.9 1
13001 Brea 77 15,364 2 0.7 0
13200 Santa Ana 61 12,120 1 0.6 0
*Includes data for series of 1902 blue-seal, dated-back notes, since amount of plain-back notes is not precisely known.

Table 2

LINEAR REGRESSION BY BANKS OF ORANGE
COUNTY SERIES OF 1902 BLUE-SEAL,

PLAIN-BACK NATIONAL CURRENCY (1981)

CHARTER
NUMBER

NOTES
KNOWN

PROBABLE
NOTES BY

REGRESSION

UNKNOWN
NOTES

PREDICTED
3520 28 27.7 0
5654 4 2.2 0
6481 3 5.4 2
7868 0 1.8 1*
7980 2 2.1 0
8181 7 7.6 0
9538 1 1.6 0*
9878 7 6.2 0
9904 5 4.0 0

10092 5 2.2 0
10134 3 4.0 1
10288 5 3.7 0
10891 2 1.6 0
11251 4 4.3 0*
11823 2 0.9 0*
11827 1 1.8 0*
11869 3 4.4 1
12764 0 1.4 1*
13001 2 1.2 0*
13200 1 1.1 0
*Needed by the author.
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