METHODS OF FORECASTING NEW ENGLAND POTATO YIELDS

The Relationship of Yields To
Reported Condition and Weather Data

Introduction

In forecasting crop yields at the first of each month during the
growing season the statisticians of the Division of Crop and Livestock
Estimates have relied in the pest almost entirely on farmers! reports of
crop condition in per cent of normal. This reported condition has been
interoreted by the "par method" which assumes that a one per cent change
in reported condition is likely to be accompanied by a corresponding
change in the same direction in probable yield. In practice, however,
the statistician is not limited to a purely mechanical averaging and in~
terpreting of condition dnta. Condition figures have been modified in
many ways. They are subject to editing in varying degrees and in éome
instances published condition figures have been modified materially by
the statistician in order to effect yield forecasts justified by other
observations, Allowance has also been made in many instances for the
fact that condition figures are notably inelastic, and fail to measure
accurately extremes, such as bumper yields and crop failure.

_It is appareﬁt that the crop statistician is not limited in mrking
forecasts of yield to a mechanical analysis of reported condition inter-
preted by the par method. In fact, he is expected and required to use
considerable judgment in arriving at his forecasts. But unless his judg-—
ment be based on a careful analysis of the various factors which enter into
the situation it may result in little, if any, improvement in the fore-
casts. Such an analysis can be made only after a good deal of research

has been dore, This research may be along many lines. It may be studies
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of the actual relaticnshin which has existed tetween rerorted condition
and finally published yields, or it may e studies of the influence of
weather.ccnditions, the sale of fertilizer, prices during the previous
year, or other factors to yields. The object cof this research is to dis-~
cover the actual relationship of yields in past years to certain factors
which are known before harvest, and to determine the relative accuracy
and reliability of these differont factors as indications of probatle
yields. Wrere this is done the crop statistician no longer needs to rely
on one indication, such as reported condition, but can use all available
information in meking his forecast.,

Use of Weather Data
In Forecasting New England Potato Yields in 1928

During the 1928 season studies were made of the relation between
potato yields in New England and weather conditions. These studies were
used in meking the yield forecasts for July 1, August 1, September 1 and
October 1. These forecasts were not, however, based entirely on phe
studies of weather factors, They took into consideration any other indi-
cations which might be available, but in forming his judgment as to prob—
able yields the statistician gave conéiderably more weight to the rainfall
indications since they offer a reliable explanation of variations in
yields during the past fifteen years,

The following table shows the average yields in the six New England
States as forecast by this method compared with the average yields which

would have been forecast from reported condition and par.
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New England Potato Yields
Forecast Using Weather Data and Indicated by Condition

Per Cent Brror

: Indicated Yields

. .
. -

» ee

Months : Forecast : Indicated by : Forecast : Indicated by
¢ Largely from : Condition :Largely from : Condition
: Rainfall : and B Rainfall : and
: and Trend : Par : and Trend Par
: Bushels : Bushels : Per cent H Per cent
July 1 199,7 224.5 4+ 245 + 15,2
August 1 197.7 253.9 1.5 + 30,3
Sept 1 194.2 235.1 - 3 + 20.7
October 1 195.4 222.7 + 3 +14.3

Final Yield 194.8
It is apparent that the New England potato yield forecasts in 1928
were decidedly improved by the use of weather data. The following summary
will indicate how these forecasts were made. It will also show the rela-
tive accuracy of various methods of forecasting yields and will suggest

possible methods of further improving the forecasts from weather data.
The Accuracy of Past Forecasts

The first step in studying yield data with the purpose of improving
foreqasts is to examine the forecasts Which have been actually made in
vast years. If these forecasts have been accurate there is obviously no
need for further study, The final estimates of potato yield in the six
New England States will be found in Table I. When these final yields
were compared with the yields indicated by the production forecasts dur-
ing the early months of the same years, it was found that the July 1 and
Avgust 1 forecasts had been decidedly unreliable,

Figure 1 for example, shows how the August 1 forecast of yield

for each state compares with the finally published yield. It is evident
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that the August first forecasts of yield have, in many cases, been de-
cidedly inaccurate. In 1921, for example, the yield as forecast on
August 1 for Maine was 169 -~ the lowest forecast for the period — while
the finally published yield was 298, or the second highest yield in the
period. The error in this forecast was 129 bushels, or 76 per cent,
Although this is an extreme case it shows that occasionally the August 1
forecasts have been very unreliable.

We are interested, however, not so much in extremg cases as in the
average reliability of the forecasts. The following table shows the
standard errors in the August 1 forecasts compared with the standard devia=-
tions of yields in the six New England States.

Comparison Of Standard Error Of August 1 Potato Yield Forecasts
With Standard Deviation Of Final Yields

:Standard Error :Standard Deviation

States ¢ of Forecasts : of Yields

1914 - 1927 : 1913 - 1927
t Bushels : Bushels

Maine 56.7 50.0

New Hampshire 29.5 23.1

Vermont 31l.1 27.2

Massachusetts 31.6 2646

Rhode Island 29.1 25.4

Connecticut 29.6 24.5

Re-examination of Basic Data Necessary

Since the-potato yield forecasts in New England during the early
months of the growing season, during past years, have been unreliable
it is important to examine in a eritical manner the basic data from which
the yield was calculated. Such an examination has been made in order

to discover, first, whether these data, (reported condition figures), could
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have been interpreted bestter by some other method than the par method,
and, second, whether or not reported condition in the early months was
related closely enough to final yields to provide a reliable basis for
forecasting by any method which could be found. That is, after discover—
ing that the early forecasts have been inaccurate the statistician should
determine whether the fault is with the basic data used in meking the
forecasts, or whether it is with the method of interpreting thesc data.
If it is the former, it is especially important to study weather data or
any other factors which may affect crop yields, If it is the latter,
the basic data already gathered should be further studied in order to
find an interpretation which will providg a more reliable forecast.

¥ith this and in view the original reports on the condition of
potatoes in New England were tabulated for July 1, August 1, September 1
and October 1 of the years 1913 to 1927. The data tabulated in Table III
represent the average of the field aid and township reports for the years
1913 to 1927. The relation of these data to final yields in each state
were then studied,

Relation of Reported Condition to Final Yield

- Tre relation of reported condition to final yields was analyzed by
mul tiple correlation methcds, using final yiclds as the dependent factor
and reported condition on the first of ench month ard trend, (numbering
the years as 1, 2, 3, ete,), ns the independent fictors, The results of
this analysis will be found in Tablox v, VI, Pn&l'II.

A study of these tables and of ¥Mizures 2 and 3 trings out the follow—
ing significant facts:
1. The relationship of final potato yields to condition and trend

18 only fair in most of the New England States on July 1 and on August 1
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as shown by the coefficients of correlation (Rl o3), by the standard

errors of estimates (Sy o3) and graphically by the spread of the dots
around the regression lines plotted in Figures 2 and 3,

2, The larger part of this relationship on July 1 and on August
1 in most states may be attributed to a gradunl trend upward in yields,
Condition is not a good indication of yields in these months ;n most
states. This is shown by the determination coefficients, dig,z,

3. The regression lines showing the actual relationship which
has existed during the past fifteen years between condition end final
yield on July 1 and on Auzust 1 in most cases have a slope decidedly
different from the "par line", These regression lines showing the
relation between final yields and July 1 condition in New Hampshire and
Vermont and August 1 condition in Maine and Vermontt 211l have downward
slopes as shown by the regression coefficients (bys,3), and by the plotted
regression lines in Figures 2 and 3. In these cases yields have varied
inversely with reported condition and high reported condition has been
associated with low yields, which is opposite to the assumptions of the
par method of forecasting.

4. The relationship of final potato yields to reported condition
and trend was fairly high in all states on September 1 nand October 1,
Reported condition in these months is evidently a fairly satisfactory
basis for forecasting yields, This is shown by the correlation ;oeffi—
cients, (Ry,23), and by the standard errors of estimate, (S1.23). The
standard errors of estimate are consideratly below the standard deviations
of the final yields, which indicates that yields can, on these dates,

be estimated from condition and trend more accurately than from the meair,
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5. The standard errors of estimate indicate, however, that even
on September 1 and October 1 a fairly large part of the variation in
yields is not anticipated correctly by condition. Since these dates
are just before and after digging time and later weather does not
seriously influence average yields, the results indicate that farmers
are unable éven when the crop is practically mature to judge the condi-
tion of the crop with any great aecuracy.

6, The low determination of reported condition on July 1 and

August 1 (415 3), indicates either that the farmer's judgment of crop
prospects on these dates is unreliable, or that weather conditions later
in the season have been responsible for decided changes in the condition
of the crop during the remainder of the season, In this connection it
should be noted that ghe minus regression coefficients (bys,3), for some
states in the early months show that the reporter!s estimates of condi-
tion have been commonly in the wrong direction. That is, he has
usually anticipated a small crop when prospects were actually the best
and vica versa. It is probable that the majority of reporters are
guided by the appearance of tops and are without any satisfactory indi-
cation of tuber detelopment, In the early months, therefore, conditiop
as renorted in these states is a useful indicator of probable yields
only if farmers misjudge prospects with enough regularity to make it
possible to forecast that yields will vary in the opposite direction
from that anticlpated by the growers,

7. The regression line is decidedly better than the "par line"

for use in interpreting reported condition figures, as shown by the

Improvement in the standard errors of estimzte,
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Further Study Of Condition Desirable

This analysis of reparted condition might well be carried one
step fu;ther to test the curvilinearity of the rclationships. Such a
study would be particularly desirable in the cagse of Septemrber 1 and
October 1 condition since these data appear to afford a fairly satis-~
factory basis of forecasting., This has not yet been done, but it is
probable that such a study might reveal a:tendency for yields to in-
Crease more and more sharply as revorted condition approaches 100, and
also to decrease more sharply as reported condition approaches low
levels, This would result in an S=shaped curve, which might increasse

the accuracy of interpreting condition,
Preliminary Study of Weather Data

Obviously, the yields of potatoes are related to weather condi-
tions, Since it was found that reported condition during the early
months of the growing season did not provide a satisfactory basis of
forecasting, weather data were obtained for the last fifteen years and
the relationship of rainfall and temperature to yields was studied.
Dot charts and simple correlations failed to show any usable degree of
relationship between yields and temperature. Monthly mean temperature
and the means of the daily high and daily low temperature were studied
without success. But a high correlation between rainfall and yields
was apparent from the start, A study of any data on rainfall by months
or as totals for the growing season showed a decided tendency for large
yields on years of light rainfall and small yields on years of heavy
rainfall. Almost no data were available on other weather factors such

as humidity and percentage of possible sunshine,
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Results Of Study of Rainfall Data

For that reason o complete record of monthly avernge rainfall
by states was obtained from 1913 to 1927 and was analyzed by
multiple correlation methods. The first set of correlations cale
culated used final yields as the dependent factor and rainfall from.
May 1 to July 1, August 1, otc., nnd trend, (tabulated 1, 2, 3, etc.),
for the independent factors. The rainfall data uscd will be found in
Table IV and the results of thec analysis in Tables V, VI, nnd VIII.
These statistical results might be summarized as follows &

1. Total rainfall from May 1 to the date of the forccast to-
gether with trend provides a much more reliable basis for esti-
mating probable yields than do reported condition and trend ex-
cept in Connecticut., In Connecticut the straight line correlo=
tion using rainfall does not improve the estimates but the im~
provement is marked in the other states. This is shown by the
correlation coeff;cients, (By ,o3), ond the standard errors of
estimte, (51.25)'

2. In the four northern states the yield estimnted from
rainfall up to July 1 and trend is more accurate thaﬁ the
yields estimated from condition and trend on September 1, and
in Rhode Island it is more accurate than the yiclds estimated
from condition and trend on August 1l,

3, May 1 to August 1 rninfall is even more closely related
with final yields, Using this factor and trend as the inde-
pendent factors produces correlation coefficients of over +80
in three states; over ..70 in two states, and only «56 in

Connecticut,



4. When total rainfall for the growing season is used, without
weighting by months, the addition of rainfall after August 1 does not
add to the accuracy of the yield estimates in the threc northern
states, but for some unexplained reason seems to be more important
in southern New England, The opposite conclusions might have been
anticipated, since the season is perhaps two weeks earlier in southern
New England.

Se The fallure of August and September rainfall to add to the
accuracy of the yield estimates does not necessarily mean that rain-
fall during these months is not an important factor to be considered,
On the other hand it means that rainfall during this period is not
related to yields in the samc manner as is rainfall during the first
part of the growing season, There are two possible methods of dia-
covering the true relationship of late rainfall to yields. One is a
mul tiple correlation using separate data on early and late rainfall
together with trend as dependent factors. The other is a "ragression
surface" which will indicnte the Jjoint relationship of early and late
rainfall on yields. Such studies have not yet been completed for all
states, but the joint relationship of early and late rainfall to
yieids in Maine has been determined and will be discussed later in
this paper.

6. Since total statc average rainfall from May 1 to the date of
the first four yield forecasts has, during the past fiftcen years,
been related more closely to final votato yields than has reported
condition on the same dates the statistician should rely strongly on
rainfall as a basis of his forecasts, This does not necessarily mean

that he should give no weight to revorted condition, He should consider
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21l indicntions which mny hnve any valuc. Hewever, the very low
degree of relnticnship between July 1 and August 1 condition and
final yields mnkes it advisablc in many stntes to disregnrd this
indiﬁation entirely and to bnsc the forecasts on the viclds indi-
cated from Painfall plus any other information which secms relilable
such as personal inspection of potato fields and the advice of
potato experts.

Purther Studies Of Rainfall Data

e results obtained from this simple, rather mechanical study of
state average rainfall data suggest that an even more accurate explanation
of the variation in potato yiclds might be obtained from a more refined
statistical analysis, Several possible refinements in the analysis of
rainfall data suggest themselves.,

These refinements have not all been worked out in dctail, but cer-
tain examples will be discussed in the next fow pages to show how rainfall
data can be used to further improve the basis of forecasting. These
examples include studies of (1) the curvilinearity of the rainfall =
yield reclationship, (2) the usc of station rainfall data instead of state
average data, (3) weightinz rainfall by months, (4) the use of’rainfall
data carlier than May 1, and (5) the joint influence of early and late

rainfall on yields.
The Curvilincarity Of The Rainfall-Yield Rclationship

First, it is likely that the truc rclation between rainfall and
yiclds is not linear. It is apparent, for cxample, that decrcasing amounts
of rainfall will not continue to incrcase yiclds indefinitcly, and we lnow

that we could not possibly have a minus yiclds. Both of these would be
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possible if the relationship between rainfall and rields were linear.
Tt is, therefore, desirable to study the curvilinearity of these
rclationships.

Fuzures 4 and 5 show the results of a multiple curvilinear corre-—
lation anelvysis of Yay i to August 1 rainfall and trend in each state.
¥hese pariicular ronths were chosen for presentation here because a
greater improvement in the yield forecasts by the use of rainfall data
is possible on Angust 1 than on any of the other dates of forecasting.
Somevihat hisher correlations can Ye obtained by including in the analysis
Augvrst and Soptember rainfall, bui, since reported condition on: September
1 and on Cciober 1 provide a fairly sood indication of probable yields,
the improvement mode by forecasting yields from rainfall is likely to be
less marked,

The results of the curvilinear analysis are shown in Figures 4
and 5 and in Table XII (a). The results are:

1. The relationship between rainfall and yields is decidedly
curvilinear, znd the curves in thec six states are similar in
shape. All of the curves show a steeper slope towards the left
side of the charts, indicating that a difference of one inch in
reinfall causes a larger difference in yield in a relatively dry
vear than in a relatively wet year. The optimum rainfall cannot
be accurately dctermined in any of the New England States. It
appears that no year since 1913 was dry enough to cause a de-
crease in yields.

2. The curves present a considerably rore accurate explanation
of past yields than do the straight line equations. The spread

of the dots around the curves shows the amount of error in :¥i-
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estimating yields from May 1 to August 1 rainfall. A comparison of
this spread in Figures 4 and 5 with the spread of the dots around
the lines in Figures 2 and 3 will give a good idea of the relative
accuracy of explaining yields by May 1 to August 1 rainfall and by
August 1 reported condition. The standard errors of estimate,
(S1,93), and the correlation indices, (Pl.zz)’ in Table XII (a) pro-
vide a measure of the accuracy of these estimates.

3. The relative accuracy of estimating past yields from the
rainfall-yield curve as compared with reported condition indicates
more strongly than ever that the statistician should base his
August 1 forecasts largely on rainfall except possibly in the case
of Connecticut,

The Use Of Maine Station Rainfall Data

In case rainfall varies considerably in different parts of
the state the state average rainfall data may not accurately re-
flect growing conditions in the specialized potato sections., "
This is especially true in Mzine where roughly seventy-five per
cent of the potato production is in the extreme northeastern cornar
of the state, Aroostook County. JFor this reason the original
station rainfall data for Mrine were tabulated and analyzed.

Tables IX and X show the monthly average rainfall as reported
by certain stations in Maine. These data were averaged to make a
new rainfall series. This average was computed by weighting the
rainfall reported from each station by the acreage of potatoes in

the districts around the station., Using this new rainfall series

a new set of correlations were computed for Maine, the results of
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which are shown in Table XI and in Figure 6. These results were:

1. The correlation coefficients and standard errors in Table
XII (b) show a considsrable improvement over those in Table XII
(a), indicating that the use of station data makes possible more
accurate forecasts of yields in Maine than can be obtained from
state average data.

2. The rainfall-yield curve in Figure 6 presents a remarkably
accurate estimate of yields during the past years from data avail-
able on August 1, as shown by Fj oz = .921 and 53,23 = 19.5
bushels,

Weighting By Months

An additional refinement in analysis can be made by weighting
the rainfall during the season by the relative importance of rainfall
during the different months, or by a multiple correlation analysis
treating the rainfall during the various months separatdly. The second
of these methods requires the use of too great a number of dependent
factors. If we include five monthly figures for rainfall and also
trend in a correlation analysis of fifteen observations we are likely
to get a large degree of spurious correlation, It is, therefore, pre=
ferable to treat rainfall as one, or possibly two factors 1f the
months can be properly combined to mske an average or total figure.
But, in making a straight, unweighted, addition of the monthly rainfall
data we assume that one inch dncrease or decrease in rainfall has the
same influence on yields whether it occurs in May, June, July, August,
or September. This is, of course, possible but not probable.

A preliminary study of the Maine rainfall data indicated that

an additional inch of rainfall during July tended to cause roughly
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twice as much damage as did an extra inch during the other months. The
Maine monthly station average data were, therefore, re-totaled using the
following weights: May, 1; June, 1; July, 2; August,l; and September,l,
Using this new rainfall series for Maine together with trend in a
multiple correlation analysis produced the results shown in Table XII
(b) and in Figure 6, which may be summarized thus:

l, Weighting by the relative importance of months produces a
small, but worthwhile improvement in the accuracy of the results,

2. The curvilinear correlation, (P1.28 -~ .937), and the stand~

ard error of estimate, (81.23 - 17.5), of the Aﬁgust 1 curve shown
in Figure 6 indicate that these refinements have made possible the
explanation of a large portion of the variation in yields during

the past fifteen years,
The Use of Rainfall Data Barlier Than May 1.

The tendency of this study to indicate that rainfall affects the
character of plant growth for a material time after it has fallen led to
the study of the effect of April rainfall or rainfall prior to potato
planting which begins in most parts of New England about May 1. When
studied on the basis of Maine monthly station rainfall dats to August,
weighting April, 1; May, 1; June, 1: and July, 2; the addition of April
rainfall materially improves the mil tiple correlation with trend as shown
by the summary of results in Table XII. The improvement, however, does
not extend to the curvilinear relationship,

It seems probable that April rainfall has an influence on yields
which is worthy of further study, especially on a basis for the July 1

and August 1 yield forecasts.




The Influence of Joint Early and Late Rainfall and Trend

It has been noticed that the additidn of August and September
rainfall in the correlation analysis in many cases adds little or
nothing to the explanation of past yields, and it has been remarked that
this probably does not mean that rainfall during these months is unimpor—
tant, but rather that the true relationship of late rainfall to yields is
not brought out in such an analysis. TFor that reason the Maine station
rainfall data were again re~analyzed, using a "three dimension correla-
tion" to find the joint influence of early and late rainfall on yields.

The technique of such an analysis will not be described here, but
the method used was a modification of the method proposed by Dr. Mordecai
Ezekiel. (Determination Of Curvilinear Regression "Surfaces" In the
Presence Of Other Variables. Journal of the American Statistical Asso-
ciation, September, 1926.)

The results of this analysis are shown in Figure 8, This chart
will not be difficult for anyone to understand if he is acquainted with
contour maps. The dots on the chart represent average yields in Maine
during the last fifteen years adjusted to 21low for trend. The location
of these dots depends on the amount of rainfall, (veighted by months),
which occurred from May 1 to July 31 and from August 1 to Septermber 15,
and is measured from the X and Y axes, The adjusted yield is written
beside each dot. These yields may be thought of as elevations on a map,
The problem of determining the regression M"surface" is that of smoothing
the surface described by these slevations, The contour lines d@rawn across
the chart arc the result of such a smoothing process. These contour lines

if calculated from a mltiple lincar correlation analysis would be straight
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lines and would e parallel =nd equidistant, and the surface described
would be a tilted plane. The location of the dots, however, shows a
decidéd tendoncy for a warping or twisting of the surface, the high
point being in the upper, left nand corner, and the low point in the
upper, right hand corner. The contour lines drawn on the chart reflect
this warped surface. The results are sumrarized as follows:
1, ZEarly and late rainfall when studied jointly and when an

allowance is made for trend offer an almost perfect explanation

in the variation of potato yields in Maine from 1913 to 1927, as

shown by the correlation coefficient. ,985 and the standard error

of 8.1 bushels.

2. While the average relation of late rainfall to yields is
minus, the highest yields have resulted from a dry early season
followed by a moderately wet season after August 1. This suggests
that blight, which usually begins to be noticed about the middle
of August, is probably rclated to moisture conditions in July or
in previous months. It has been commonly assured that blight in-
festation is 1likely to be most serious in years when August is wet

" and warm. This analysis suggests, however, that temperature has
little influence on yields, and that wet weather during August
does not cause serious damaze unless the ground is already wet
from heavy rains carly in the season. Excessive rains in both the
early and late periods have had a curmlative effect which is dis=
astrous %o yields.

3. Although the data for forecasting from this analysis are
not complete until October 1, it is possible as early as %ugust 1

to use the results, Xnowing the rainfall from May 1 to July 31
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it is possible to forecast probable yields assuming normal rain-—
fall during the next two months, and also to get some ideca of
the range of error which may be caused by unusval rainfall dur-

ing the latter part of the scason.
Sumary Of The Study Of Rainfall

This study to date has been limited to an analysis of methods of
forecasting New England potato yields from reported condition and to
a consideration of one weather factor — rainfall - as an additional basis
of moking forecasts. It has been shown that there has been a high degree
of relationship between rainfall and yields. While this does not estab-
lish a causal relationship, the similarity of the rainfall-yiefd curves
in the various states as well as the judgment of potato experts that
yields in New England are closely related to rainfall add confidence
to the use of this analysis as a basis of forecasting yields. There
are other details which might be studied in regard to the single factor
of rainfall. The results explained here are not complete for all
months and all states, but rather are given as examples of the types of
analysis which was used in making the 1928 forecasts. It is perhaps im-
probable that forecasts in the coming years based on rainfall will re—
sult in errors as low as those in 1928, but it now seems certain that
the high errors in previous forecasts can be definitely aliminated,

Further Fields of Sﬁudy

Wnile rainfall scems to be the outstanding factor which influences
potato yields in New England there are many other minor factors which

are worthy of some analysis. Prices received by farmers for previous



c¢rops probably influences somewhat the expenditures of money and tirme
on the next crop, and, thercfore infbuences yields. Fertiligzer con-
sumption also is likely to cause some variation in yields from year to
year. Variation in acreage from year to year with poorer lands going
into and coming out of potatoes may also explain some of the yield
variations.

All these factors and others are worthy of some attention and
can be studied in a rough way by comparing the data on these factors
each year with the residual vhich represents the portion of the yields
which is not explained by rainfall and trend. For the present, how-
ever, this study is being limited to the analysis of rainfall data since
1t has been demonstrated conclusively that the major part of the varia—

tion in yields can be attributed to that factor.



TABLE 1

Potatoes: Yield Per Acre (Final Estimates) 3By States
Year ifaine N. H, Vermont; Mass, R. I. Conn,
1913 220 122 127 105 130 92
1914 260 159 168 155 165 140
1915 179 95 108 120 110 95
1916 204 120 112 91 74 95
1917 125 107 100 115 135 110
1918 2C0 14C 130 133 130 95
1919 230 102 100 90 100 75
1920 177 127 130 125 11C 115
1921 298 160 150 115 115 103
1922 187 100 120 90 90 140
1923 258 190 200 180 165 160
1924 315 170 160 150 140 130
1925 250 145 125 140 140 135
1926 290 165 155 155 150 155
1927 232 150 155 100 110 109




TABLE 11

Yields Indicated By Monthly Forecasts From Condition and Par

Years| Maine New Hampshire > Vermont

T Tuly: Aug.: Sept: Oct,s July: Aug.;Sept.: Oct,.: July: Aug, :Sept.: Oct,

1914 212 226 238 240 126 146 155 160 126 146 147 155
1915 226 219 177 150 132 142 113 98° 140 154 128 106
1916 221 224 206 196 113 135 130 117 117 138 120 124
1917 190 214 161 135 125 140 141 108 133 144 137 123
1918 207 216 206 216 113 124 130 138 112 123 114 118
1919 187 196 202 214 135 125 124 130 126 120 121 120
1920 200 203 197 196 129 142 147 142 129 141 138 136
1921 184 169 191 254 122 120 118 144 123 112 108 124
1922 189 182 168 159 124 111 116 97 126 124 130 109
1923 217 210 221 252 131 130 133 159 126 130 126 150
1924 225 218 232 260 135 140 136 153 132 140 151 148
1925 258 254 239 242 152 150 136 133 147 147 124 119
1926 244 271 269 282 135 135 145 140 133 133 153 144
1927 260 285 246 227 162 169 162 146 143 153 156 131

Rhode Island * Connecticut

July: Aug,s: Sept: Oct,; July: AE:—Sept.; Oc_t.

Tears Massachusetts

H J‘Lﬂ.y; AUg.: Sept.: Oct-

1914 120 132 141 145 132 149 187 159 109 126 137 136
1915 123 138 118 102 132 146 116 114 114 130 = 109 102

1916 116 120 118 103 123 128 99 91 107 116 117 104
1917 128 136 133 126 132 150 154 144 113 124 125 120
1913 121 113 120 131 132 112 128 136 110 92 97 104

1919 122 122 126 92 132 128 121 88 100 108 111 71
1920 112 126 130 128 113 120 120 124 101 112 120 126
1921 112 108 109 117 127 123 118 115 102 104 96 101
1922 118 116 112 91 128 122 118 90 106 112 114 100
1923 115 107 120 139 113 122 126 142 103 98 102 117
1924 118 110 11s 141 117 112 113 134 107 90 95 107
1925 123 126 115 117 118 120 128 135 111 114 111 116
1926 122 122 138 137 115 115 129 124 113 113 126 136
1927 135 133 130 86 138 138 128 101 135 134 122 94




TABLE 111

Monthly Condition (Mean Field Aid and Township) Ry States

Maine f New Hampshire i Vermont

Years:

: July: Aug.:Sept.: Oct.: July: Aug.: Sept.: Oct.:July: Aug. : Sept.: Octe

89.5 80.0 74.0 70,0 90,5 91.5 80,5 81,0

1913 93.5 94.5 92.0 91,0

1914 93.0 93.0 94.5 96.0 90.0 97.0 96.5 98.0 90.5 96.0 94,5 97.0
1915 94,0 92.0 74.5 61.0 89,5 89.0 72.0 56,0 93.5 98,5 79.0 65,0
1916 89.5 93,0 82.0 76.5 79,5 86.0 8l1.0 73,0 84, 90.5 76,0 74,0
1917 83,0 B8.,5 68,0 53.0 85,0 96,5 89.0 66,0 91.5 98,0 88,5 72,0
1918 91.5 93.0 85.5 86.0 81, 86.5 82.5 86,0 88,0 B83.5 77.0  75.0
191¢ 93.5 B87.0 84,0 84,5 93,0 88,0 79.5 77.0 91.0 85.0 8C.0 77,0
1920 91,0 92.588.5 84,0 90,0 97.5 96,5 88.5 91, 98.0 92.5 88,5
1921 84,0 76.0 84.5 90.5 B83.0 86,5 77.0 B86.5 87, 80.5 73,0 88,5
1922 82.5 B83.5 69.5 60,5 83,0 75.5 74.5 57.5 89, 86, 83.5 73.5
1923 91,0 83.0 89.0 94,0 86.5 88,0 8l.5 95,0 88,5 90.0 79.0 90.5
1924 91,0 86,0 89,0 920.5 86,0 90.5 B85.5 89,5 88,0 92.5 2.5 87,5
1925 94,0 89,5 80.0 81.0 95,0 94,0 79,0 77.5 92,5 92.5 73.0 70,0
1926 B3.5 86,5 8l.5 89,5 B8l.5 36.5 0B2.5 72,0 82.5 89.5 86.0 85,0
1927 83.0 89.0.76,0 MN.0 9,0 94,0 83,0 66.0 89,0 93.0 9.0 73.0

Years: Massachusetts : Rhode Island : Connecticut

: Julys Aug.:8ept.: Octe; July: Aug.: Sept: Octe.: July: Aug.: Septe: Oct,

1913 39.0 77,0 70,5 77,0 87,0 81L.0 74,0 75,5 85,0 86.5 68,0 71.5
1914 90,0 96,0 95,5 95,5 93.5 96,0 96.5 93.5 90,0 97,0 97,0 95,0
1915 92.0 95,0 75,0 69,0 93.0 93.0 69.0 70.0 91.5 94.0 75,0 70,5
1916 84,5 82,0 76.5 68.0 85,5 77.0 65,5 55.5 86,0 84.0 80,5 71.5
1917 91.5 95.5 87.0 81.5 95.5 98.5 96.0 91.5 93.0 94.5 92.0 87.5
1918 %0.0 81.5 80,5 85.0 91.5 79,0 82.0 88.0 91.5 70.0 71,0 72.5
1919 88.5 87.5 85.0 59,0 85,0 85,5 77.0 56.0 87,0 88.0 82,0 52.5
1920 85.5 90.5 89.0 87,0 81.5 82,0 79.0 81.0 83.0 90.5 92.5 93,5

1921 86,5 80,0 76.5 78,5 91.5 88,0 80,0 79.5 89.5 83.0 72,0 74,0
1922 89,0 86,0 77.5 62.5 90.5 87.0 79.0 58.0 92.5 90.5 86.5 75,0
1923 89,0 82,0 86,0 91,0 86,0 89.5 88,0 94,5 94.5 82.5 79.0 90.5
1924 33,0 73,5 79.5 86,0 89, 33.0 79.5 ©29.0 39.5 70,5 70.0 77.0
1925 9.5 9.5 79.0 78,5 89,0 90,5 89,0 85.0 89,5 89,0 8l.5 82,5
1926 81.5 05.0 84.0 83.0 83.5 78.5 84.0 80.0 80.5 80.5 8l.5 85.0

1927 87.0 88,0 79.0 51,0 9.0 86,0 80,0 58.0 87.0 81,0 71.0 57.0




TABLE 1V

Rainfall in Inches:
From May 1 to July 1, Aug. 1, Sept, 1 and October 1.

State Ave rages

Years: : :
:Jul 1lsAuz 1:Sept 1l:0ct 1:Jul 1l:Aug 1:Sept 1:0ct 1:Jul l:Aug 1:Sept 1:0ct 1

. Maine

New Hampshire

.
.

Vermont

1913
1914
191
1916

4,51
4,83
4.69
8476

7.58
8.40
12.18
12,99

1917 12.44 15,62

1918
1919
1920
1921
1922
1923
1924
1925
1926
1927

6.00
6,34
4,55
3.22
12.45
4,32
5.82
6,02
4.73
7,38

11.29
9.35
8.30
5.94

15.15
7.78
8,33
9,72
7,50

11.31

10.31
12.05
16.80
16470
21.26
14,20
11.68
12,09

9,92
20,12
10,01
12,73
11.20
10,93
15.90

13.55 4,54 7.09
13.64 3,86 7.21
18.82 3.40 13.34
20.2610.39 14,72
22.5410,17 12,21
21,06 6.52 9,21
16,00 6,83 9.12
18.98 5.73 9,74
12,49 5,08 9,36
21.9813.10 15.82
12,15 4,15 7.44
17,67 4.90 7.77
15.91 6,63 11,58
14,22 4,59 8.30
18,01 5.82 10.42

9.83
11,79
19.13
17.88
16.25
13.28
12.41
13,94
12.30
20,33

9,83
11,40
13,61
11.48
14.44

12.32
12,49
20,69
23,03
17.12
20.52
17,30
20.54
14,81
22.64
12.63
18,09
17.74
14.29
16.80

4,73 8.88
3.86 7,97
4,11 11.71
8.01 11.28
7,00 10,11

7,56 10,37
7.18 9.61
4.99 9,54
4,82 8,70
11.0T 13.01

5,26 8,73
6.18 9.76
7.61 12,78
5.49 9,37

5,72 10,78

10.87
12,45
16.43
13.79
14,79
13,70
13,20
12.72
11,83
17,71
11.06
13,39
14,87
12.63
15.03

13.06
14,57
18,75
18.57
16,44
20,51
17,63
18,08
13,97
19,78
14,55
19,72
20,07
15.53
16458

Years:

Massachusetts

Rhode

Island

Connecticut

1913
1914
1915
1916
1917
1918
1919
1320
1921
1822
1923
1924
1925
1926
1927

[ ) . »
N 0o s 000N [3)]
OOcnﬁskoHnbmqo-qmmsg\!

H
O RO O OO U O Ok PP
L ]

W O

O
§e]

.71
8.01
12,19
14.97
11.09
8.71
11.29
12,55
13,77
16499
7.13
7.39
10,27
8.24

10.41

10.16
11.77
18.17
17,29
16.11
11.01
15.69
15.36
15.76
22,54

9.19
12.60
12.53
11.97

18.36

13,74 5.
12,34

19.53

17.83
18,15
21.03

8.35 11.31

9.87 13.47
8,82 11.32
12,59 18.79

19,51 11.09 13,94 16.87
17,78 6.89 11.64 14.18
25.63 10.48 14,61 23.99
10.58 3.99 6.35 7.98
17.75 5,31 6.26 12.76
15.96 5.27 7.92 10.40
13.52 5.39 B8.84 12.86

21.51 6.61 10.75 21.04 24.26

3.24
3.78 7.90 10,93 11,70
4.01 6.86 12,46

20.08 8,22 17.54 18.95
8.14
5,09
7.82

14,20
20,07
16.59
16.65
24.73
18.94
15.42
25,85
10.51
17.78
13.24
14.21

.96 6.85
.19 9,78
.85 10,17
.91 14,82
.28 11,19
7.80 11,14
7.91 12.24
10.58 15.41
6.85 11,77
11.82 16.64
5,47 8.38
7.03 8.24
5,81 13,35
3,90 7.31
7.73 12.88

oo T+ BNV RN o I

10.55
12.35
17,47
17.59
15,17
13.90
17.41
19.73
13,96
22,11
10.58
13,44
16.21
11.75
20, 68

iJul 1:Awe 1:Sept 1:0ct 1:Jul 1:Aug 1:Sept 1:0ct 1:Jul 1:Aug l:Sept 1:0ct 1

14,10
12,73
19,30
20,73
17.96
20,60
23.15
26,01
17.44
24.86
13.43
18.08
19.56
14.49
22,47




TABLE V

Mcand and Standard Deviation Squared

Xl = PFinal Yields Xg =~ Condition and Rainfall X3 = Trend
Date ; X = Condition f Xp_ = Rainfall ; X] = ?inal Yield
: Mean : 0’2 t Mean (}.‘2 : Yean H \'!‘2
‘ Maine
July 1 89,5333 17,0215 86,4040  7,3246  228,3333  2497.,0374
Avg. 1 88,4667 23,3430 10,0960  7,8200 '" "
Sept 1 82,7000 56,0267 13,7267 12,3801 " "
Oct. 1 80,60C0 167,5733 17,1520 11,9531 " "
New Hampshire
Juy 1 86,9000 20,4067 6,3807 7,1527 136.800C . 787,2267
Ave 1 89,0333 35,8548 16,2220 7.,1112 " "
Sept 1 82,2667 49,5901 13,8600 9,6845 " "
Oet "1  77.6333 156.5540 17,4007 11,9762 " "
Vermont
July 1 89,1687 8.4496 6,2353 3.2553 136,0000 739,7333
Aug. 1 91,0000 27,9333 10,1733 2.0776 " "
Sept 1 83,0000 48,9000 13,6313 3.3532 " "
Cct 1  79.8333 73.3942 17,1873 5,5144 L "
Massachusetts
July 1 88,2333 7.6681 6,6440 5,9357 124,2667 705,.7873
Aug 1 86,3333 36,1946 10,6480  8.6975 " !
Sept 1 81.3867 37,8434 14,5673 12,5088 " "
Cct. 1 76.8333  146.5540 17.6627 14.4383 ‘. "
Rhode Island
July 1 88,8333 14,7948 6,4225 5.,2754 124,2€867 642,8540
Aug 1 86,3000 38.52687 9,9613 11.4811 " L
Sept 1 81,2333 69.9343 14,2887 20,4850 " "
Oct 1 77,0000 188,3687 17,0307 22.6456 " L
Connecticut

Jiy 1 88,6587 14,1496 7.,1400 4,8233 116.6000  5%9.7087
Auzg 1 85.4333 58.8680 11,3447 8.,1865 " "
Sept 1 79,9687 75.7436 15.5933 12,2014 " "
Cct 1 77,0333 141,2874 18.9940 15.84359 " "

Mean of ¥z = 8.0 and standard deviation squared of Xz = 18.6667 in all cases,




TABLE V1

Product Moments

Final Yields, Condition, Rainfall and Trend

(Condition

X] = Final Yields X3 = (Bainfoll %z = Trend
Xo = Condition Xo = Rainfall
Date T T Pam T
: T1o P23 13 P12 Fa3
Maine
July 1 13,5329 -~ 66,1883 100.2669 = 81,0778 - .OL34
August 1 -111.2337 -~ 10,9869 " ~ 106.9090 ~ 1,9527
September 1 207,7360 - 5,9333 n - 127.0171 - 2.3429
Dctobey 1 486,4693 3,6567 n - 122,3174 ~ 1,5367
New Hampshire
July 1 - 12,5367 7667 60,6000 -~ 39,6278 .0584
August 1 35,8779 1.9336 " - 49,4456 =~ ,5057
September 1 57.6821 - +6003 " - 61,9600 ~1,8920
October 1 263,7545 4,3336 " - 56,7711 - 2715
_ Vgrmont
July 1 ~ 26.4379 -~ 3.8336 48,3333 - 20,4348 1.7476
August 1 - 12,8333 -~  4,9333 " - 20,2615 1.4136
September 1 45,5667 1.9333 " -~ 25,5395 1,0843
October 1 174,7379 18,5003 " - 27,1382 2,0543
Massachusetts
July 1 1.5057 -~  4,3331 23,9997 ~ 37.2646 4227
August 1 2.0790 -  4,2997 " ~ 53,1685 - ,3653
September 1 76.1954 $ 3331 " - 68,5790 .9343
October 1 259.2127 - 8.9664 " ~ 80.1234 1.6171
Rhode Island
July 1 15,6123 =  4,4664 13,9331 ~ 38.2709  1.58500
August 1 54,3171 -~  4.4687 " - £8,4339 .1623
$eptember 1 159,3725 6.4003 " - 90.5606  4,.6354
October 1 301.2641 -~ 1.,4657 " - 90,6569 5.,5064
Connecticut .
July 1 10.8961 -~  2.0003 54,4557 -~  7.6113 1.1620
August 1 - 1.1227 - 14,4331 " - 13,0834 1.2711
September 1 69.2823 - 5,.8338 " - 22,0923 2.7076
October 1 198,4505 -~ 2,9331 n - 37,7704 3.,2713
Note:s =732 = 18,6667 in all cases: 4712 and .jéz are given in other

tableS-




TARLE Y11

Factors Influcncing Potato Yields

(Coefficients of Regression, Determination, etc. )

X7 = Finol Yield X5 = Condition (st of month) Xz = Trend
Condition = : , . : : ;
on 1lst K P12.3 1 W3.2 92,3 ¢ di3,2 * B1.g8 :51.23
of month ¢ I : : * _ : o
Maine ) .
July 1 ~102.67 3.12446 6.40724 01693 .04790 25462 48,3
August 1 473,83 -3,09622 3,55237 .13793 .02656 40557 45,7
September 1~420.22 4.42561 6.77813 .36313 .05067 .64719 38.1
October 1 - 35.59 2,79584 4.,82224 . 54468 .03605 . 76206 32.4
New Hampshire
July 1 174,88 - 73391 3.27681 .01183 »25234 51397 24,1
August 1 35,13 .85825 3.15752 .04020 . 24306 .53222 23.8
Sept 1 11.56 1.20294 3,28511 .08814 .25288 .58397 22.8
October 1 - 10.81 1.60527 2.87375 .53785 .22122 .87125 13.8
Vermont
July 1 310.97 -2.15492 2.14672 07702 14025 . 46613 24.1
Avgust 1 115.49 - ,00224 2.58869 .00004 16914 :.41131 24.8
Sept 1 46.85 .83288 2.50302 .05130 16354 .46351 24,1
October 1 = 36,67 2.11453 .48227 .49949 .03151 . 72870 18.6
Massachugsetts .
July 1 45 1,23642 1.84056 .00254 07563 27941 25.5
August 1 89,90 .24880 1.51086 .00073 .06619 .25869 25.7
Sept. 1 -50.62 2.00008 1.51786 .21592 .06237 .52753 22.6
October 1 -43,03 1,91966 2.47554 . 70503 .10172 .89819 11.7
Rhode Island
July 1 6.96 1.38031 1.07568 .03352 .02334 .23845 24,2
August 1 -17.47 1.53909 1.11470 .13004 .02416 .39268 23,3
Sept 1 -60.83 2.28219 _ .03605 56579 -.00078 . 75167 16,7
October 1 ~ 6,39 1,60614 .87261 . 75269 .01891 .87841 12.1
Connecticut
July 1 -14,24 1,20075 3.,04651 .02182 27669 . 54636 20.5
August 1 14.54 .85920 3,58219 ~,00161 .32534 56897 20,1
Sept 1 ~ 8,76 1.20784 3.34708 .13954 .30399 .65598 18,3
October 1 ~21.27 1.4699 3.,14883 . 48643 .28598 .87887 11.7




TABLE V111

Factors Influencing Potatc Yields
(Coefficients of Regression, Determination, etc, )

X} = Final Yield X5 = Total Rainfall (lst of month) Xz = Trend
il

Rainfall : : : : . :

FromMay 1 ¢+ B : b b : d : @ : R : S

to Date . 237 Pz P23 7 M1s.2 b Tl.23 1 71.23
Maine '

July 1 256,25 -11.05943 5.36354 35910 .21537 75793 32,6

August 1 323.79 =12,65707 4,04168 .54190 ,16229 +83916 27.6

Sept, 1 324,83 - 9,46815 4,18306 .48162 ,16797 .80597 29.6

October 1 357.14 -~ 9,64463 4,57747 .47244 ,18381 «81075 29.3

New Hampshire _

July 1 146.59 - 5.58292 3,22918 ,28104 ,24856  ,72775 19,2

August 1 18l.14 - 6.73492 3.06362 ,42302 ,23584 .81170 16.4

Sept 1 197.09 - 5.88005 2.85045 ,46280  ,20403 81650 16.2

October 1 192.64 - 4,56836 3.17461 «33667 24438 76226 18.2

Vermont

Juy 1 159.58 - 8,07321 3.34510 ,22302 .21857 ;66452 20,3

dugust 1 231.43 -12.13960 3,50859 ,33251 ,22925 « 74950 18.0

Sept 1 228,72 =~ 8,81556 3,08973 « 29746 .20188 70664 19.2

October 1 215.37 = 6,13756 3.26473 .22517 .21331 «66218 20.4
Massachusetts

culy 1 153,19 - 6.,39900 1.59346 .33736 ,06979 . 63347 20.4

August 1 177.23 - 6.05259 1,43511 .45595 ,05397 . 71758 18,5

Sept 1 191.45 - 5.61950 1,833428 « 54603 07537 . 78329 16,4

October 1 209,91 -~ 5,77944 2.05423 «65610 08411 360853 13.5
Rhode Island _

July 1 162441 - 7.65083 1.3325¢ .45607 ,08996 .69716 16.2

Sept 1 178.12 -~ 4.,86315 1.95431 .68509 04236 .85291 13.2

October 1 184.43 - 4,50814 2.07625 ,63575 ,04500 .82508 14.3
Connecticut

July 1 108,64 =~ 2.31571 3.06201 ,02939 ,27810  .55452 20.4

Aagust 1 115.62 = 2.07069 3.05886 »04511 « 27781 56826 20.2

Sept 1 129,92 -~ 2.54044 3.28634 .07630  .29847 .61218 19.4

October 1 147,74 -~ 3.09725 3,46064 +19507 31430 . 71370 17.1




TABLE 1X

Monthly Rainfall bty Stations in Maine 1313 -~ 1928

: May : June
Years: oo : : Orono : H : : Orono 3
: Van :Presque :Houl-: of :lewis~: Van :Presque:Houl-: of : Lewis-
:Buren: Isle : ton :0ldtowns ton :Buren: Isle : ton :0ldtown: ton
1913 3.86 3.53 1.83 3.15 4,22 2,37 1l.20 1l.21 1.38 1.20
1914 2.19 2.74 1.20 1.58 2.44 5,15 4,80 4,05 3,9 2,92
1915 5.14 4,05 4.19 4,97 1.81 1,08 1.95 1,32 2.47 1.89
1916 4,85 3.44 1,09 4.,42 6.46 2.25 2.17 2.62 4.99 4,65
1917 2.18 3.9 1,90 4,43 2.88 7.86 7.87 6.91 7.92 11,16
1918 3,97 4.00 .39 1,97 2.55 5,41 3,74 2,00 2.54 3.83
1919 2.55 3.32 3,26 4,43 4,78 3,08 1l.26 1,87 1.19 « 93
1920 1.26 .91 48 2,01 2.04 2.81 6.C8 .60 2.14 2.19
1921 86 1.63 1.43 .88 1.87 2,02 1,58 1.36 1.12 2,47
1922 1,94 1,55 1.50 1.99 5.69 10.45 11.10 8.30 10.05 8.71
1223 2,40 1.58 «30  1.78 2.01 77 .82 1,20 2.64 2.43
1924 4,032 3.03 2.34 3.63 6.12 2.28 .76  1.28 2.57 1.21
1925 2415 2,32 1,29 1.91 1.52 2.51 3.21 5.64 4.39 5,02
1926 2,32 1l.86 3.07 1,92 l.45 2,70 1.34 2.08 2.87 2.45
1927 3.66 2,08 5,00 4.60 5.35 4.,43 3.42 3.36 3.05 2.39
1928 3.57 5,59 2,19 4.18 4.87 3.12 3,06 2.42 2.73 2.84
: July : August
Years : : : "~ ¢ Orono : : : : :Orono
: Yan iFresque: Houl-: or :Lewis—-: Van :Presque:Houl-: or  :Lewis-
:Buren : Isle : tor : Oldtown: ton : Burem : Isle : ton :0ldtown: ton
1913 3,53 5.18 1.64 5.86 1,53 2,71 3.01 1.70 3.15 2,27
1914 2.63 2.23 1.31 2.84 3,00 4.16 2.35 1,01 3.05 4.54
1515  4.35  3.40  4.03 6.67 9,52 2,99 3.50 2.17  4.67 4,25
1916 7.36 3,68 4,32 4,383 3.35 1,69 1.70 1.57 2.27 2.69
1517 2,76 2.56 3.69 3.94 4,34 6.02 5.32 4.89 3.26 4,45
1918 3.73 6.78 2.86 6.44 5.86 .71 1.82 1.51 2,42 4,95
1319 3.82 3.80 1.57 5.283 2,85 2.08 1.75 46 1.61 1.94
1920 4,53 4.28 3,00 4,46 3,58 4,28 3.82 2.91 2.48 2.71
1921 3.15 2.49 2.32 1.80 1.68 B5.32 5,43 4,29 2,90 2,38
1922 2.19 1.50 2,20 2.9t 3,33 4,23 3.88 5.65 .64 3,00
1923 2.23 4,32 3465 3.86 4.12 3,23 2,33 2,80 1.65 .98
1924 2.90 2.09 1l.44 2.31 2.59 4,79 3,07 2.70 4,15 5.25
1525 2,97 2.45 2.09 3.42 4,59 2.86 3.09 2.20 1.31 .62
1928 2.09 2.10 2.79 5.13 2.71 3,97 3.71 3,96 4,13 1.93
1927 6415 2.94 5,39 2,08 3.16 4,46 5.25 5.99 4,21 3.85
1328 4,91 4.62 3.43 3.19 3.30 3.74 4,04 3.84

2.70 2.37




TABLE 1X

(Continued)

Monthly Rainfnll by Staticas ia Maine 1913 ~ 1928

: September September 1 to September 15

Years: H : :0rono : : : : Orono :
Van :Presque:Houl-: or : Lewis—: Van :Presque:Houl=-: or :Lewis-

: Buren; Isle : ton :0ldtown: ton :Buren:; Isle : ton :0ldtown: ton
1913 2.72 2.01 2.10 a2 4.42 4.02 79 32 .20 a 2,73 .49
1914 4,07 2.10 1.35 a 3.03 0.53 2,47 1.45 1.03 a .79 «32
1915 4,75 3.25 2.37 al.l9 1,13 1.49 «60 «37 a .08 .13
1918 3433 4,04 1.42 a 4,60 2,99 1.66 2.29 .80 a1.% 1,69
1917  1.77 1.41 1,97 l.44 0.62 .28 .71 .07 .24 «20
1918 4,53 4,70 5.15 6.38 7,70 1.80 1,72 1,75 2.40 1.33
1919 4,84 4,56 4,48 3.97 4.65 3,98 3.91 3.84 3.15 3.9
1920 5,50 5.21 796 5,21 9,27 4.36 4,02 5,60 3,83 4,01
1921 3455 3,15 2.35 2.52 2.33  1.73 1.77 1l.14 86 97
1922 0,78 1.05 .65 2.50 2.01 4 52 .10 1.34 l.21
1923 2.54 2.98 2.48 a 2,15 3,07 .77  1.01 .84 a 2.46 1l.44
1924 2.84 3.34 3.59 3.51 5.81 1.50 2.42 2,96 2.70 4,23
1925 3,97 4,18 4,75 7.14 4.85 1.93 2.26 3.06 3.77 2.86
1926 4,00 3.30 3.18 4,15 2.92 2.69 1.97 1.4 1,72 1l.22
1927 3,23 1.36 1,37 1.38 1.25 2.53 77 .94 75 o83

a - Orono
TARLE X
Station Data Teighted by Acreage
Months Totals May 1 to

Years : : : : : : : : : : :

: May : June :July : Aug.:Sept.:Sept.:July :Aug.:Sept.:Sept. : Oct.

: : : : : : 15 1 1 1 :15 1

1913 34383 1,37 4.21 2.75 2.91 91 1.75 8,95 11.71 12.62 14.62
1914 2.22 4,31 2.40 2.85 2.21 1,23 6,53 8.93 11.78 13,01 13.99
1915 4.08 1.86 5.0L 3.60 2,66 .52 5,94 10.95 14.55 15.07 17.21
1916 3.84 3,04 4.,29 1.90 3,59 1,87 5,88 11.17 13.07 14.94 16,65
1917 3.38 8,05 3.17 4.92 1.44 W61 11.43 14.60 19.52 20,13 20.96
1918 2,97 3.54 5.79 1,97 5.32 1,90 6.51 12.30 14.27 16.17 19,59
1919 3451 1.54 3,60 1.61 4.49 3.80 5,05 8.65 10,26 14.06 14,75
1520 1,16 3,95 4.09 3.35 6,04 4.26 5,11 9.20 12,56 16.82 18.60
1921 le4l 1.63 2.39 4,63 2,93 1.43 3.04 5.43 10.06 11.54 12.99
1922 2.03 10.25 2.06 4.48 1.25 W64 12.28 14,34 18.82 19.46 20.07
1923 1,66 1.25 3.85 2.32 2.74 1.19 2.91 5.76 9.08 10.27 11.82
1924 3,40 1.34 2,18 3.53 3,63 2.55 4.74 6.92 10.50 13.05 14403
1525 203 3,76 2.78 2.49 4.70 2.89 5.79 8.57 11.06 13,95 15,76
1926 2,07 2.19 2.67 3,70 3.47 1.90 4.26 6,93 10.63 12.53 14.10
1927 3,32 3,42 3.62 4,99 1.62 1,03 5.74 10,35 15.35 16.38 16,97




TABLE X1

Maine Rainfall (Station Data) Trend and Yields

Mean G2 : Py Pog : I3
Str. Totals
July 1 6.1307 6.4502 -~ 86,5737 =~ 1.6689 100.2669
Aug .1 9.6047 6.8240 -~ 112,1428 - 3.5843 "
Sept .1 12,8813 9.0147 - 117,0357 = 2.1044 "
Oct, 1 16,1413 6.9973 -~ 111.2703 - 1,9251 "

(a) Wttd Totals

Aug. 1 13,0787 9,4260 - 137.7120 - 5.4996 "
Sept.l 16,3553 10,6565 = 142,6049 =~ 4.0197 L
oct. 1 19.6153 9.7266 - 136.8395 -~ 3.8404 "
Aug. 1 to
Sept. 15  5.0620 1.3167 4,9261  2.5680 "
Pk b12.3 ¢ Tzt 428 diz.2f Bzt 81,23
Str.Totals -

July 1  269.68 -12.317001 4,270229 ,.427037 .171468 .773631 31
Aug 1 354.02 -15.139124 2.464475 ,.579903 .098959 .882532 23,
Sept 1  351.39 -12.045858 4,013447 ,564527 .161157 851206 26
Cct 1 437,23 -14.845312 3.840426 .661521 ,154210 .903178 21

(a) Wt'd Totals

Aug 1 399.27 ~-13.857980 1.288582 764270 ,051642 903280 21,4
Sept 1 439,02 -13.381964 1.022176 .705863 ,108813 ,9025%4 21.5
Oct 1 46l.84 -13.004100 2.696025 .712634 ,108257 ,206030 2l.1

(b) Early and Late Rainfall

May to July X, (-12.897356 .711291)
with  438.48 .117854 .896567  22.1
Aug to Sept 15,
X3 -12.830652 2.935037 -.025312)
Trend X,

(a) Weizhted on basis of May - 1, June - 1, July - 2, Aug. - 1, and September -l.
(b) Three indepéndent factors; Rainfall May 1 to July 8l = X;, Aueust 1 bo
September 15 = Xg, and trend = Xz

Note: Mean of yields X, = 228.3333;0F of X, = 2497.0374; mean of trend
X3 = 8.0;° of trend = 18.6667.



TAELE X11

Summary of Results

(n) Studies of State Average Data

Standard Brrors of Estimates

Coefficients of

.
.

c

(In Bushels)

Correlation

:Condition:State Average

Mcnths Actual Tstimates From
of :Forecasts:Condition:State Average Rain-: and Rainfall
: Yields: 1914 to : and fall and Trend « Trend : and Trend
: 1927 Trend :Str. Line: Curve _ :Str.Line:Curve
Maigg
July 1 50.0 51.6 48,3 32,6 .255 ,758
Avg 1 50.0 56,7 45,7 27.6 22.8 ,406  .839 .830
Sept 1 50.0 41,3 38.1 29.6 647  ,806
Oct 1 50,0 24,2 22.4 29,3 762 L811
New Hampshire
July 1 28.1 29.8 24.1 19.2 .514 ,728
Aug 1 28,1 29,5 23,8 16,4 13.9 .532  ,812 .869
Sept 1 28.1 26.2 22.8 16.2 .584 ,817
Oct 1 28.1 15,4 13.8 18.2 871 .762
Vermont )
July 1 27.2 30.4 24.1 20.3 466  .664
Avg 1 27.2 31,1 24.8 18.0 9.9 411,750 . 931
Sept 1 27,2 27.4 24.1 19.2 464 707
Oct 1 27,2 20.0 18.6 20.4 o729  .662
Massachusetts i
July 1 26.6 29.3 25.5 20.4 .279  .638
Aug 1 26,5 31.4 25,7 18.5 14.2 .259 .78 .845
Sept 1 | 26,5 26.4 22,6 16,4 .528 .788
Oct 1 26.6 15.0 11.7 13.5 .898  .861
Rhode Island
July 1 25,4 29.7 24.2 18.2 ,238  L,697
Aug 1 25,4 29,1 23.3 14,9 13.2 .393  ,808 .853
Sept 1 25.4 19,2 16.7 13.2 ' .752  .853
Connecticut
July 1 24,5 27.4 20.5 20.4 546 555
Aug 1 24.5 29.6 20,1 20.2 14.9 .569  .588 .792
Sept 1 24,5 24.7 18.3 19.4 666  L612
Oct 1 24.5 19.6 11,7 17.1 ,879 .74



TABLE X11 (cont'd)
Summary of Results
(b) Studies of Moine Station Data

From Station Rainfall Data Weighted by Acreage

Standard Error Coefficient of

of Estimate ; Correlation
: Stre. Liine ¢ Curve s+ Str. Line : Curve
Rainfall ¥ay 1 to July 1 and Trend 31,7 774
Rainfall May 1 to Aug. 1 and Trend 23.5 19.5 .883 «921
Rainfall May 1 to Sept. 1 and Trend 26,2 852
Rainfall May 1 to Oct. 1 and Trend 21.4 « 903
Doutling July Rainfall Data -
Rainfall April 1 to Aug. 1 and Trend 20,1 19,1 916 » 923
Rainfall May 1 to Aug. 1 and Trend 2l.4 17.5 +903 937
Rainfall May 1 to Sept.l and Trend 21.5 903
Rainfall May 1 to Oct. 1 and Trend 21.1 . 9086

Joint Relationship - May 1 to
July 31 and Aug. 1 to Sept. 30 Rain-
fall - Three Dimension Corrclation - 8.1 - .985




AR 02 WEED ® IVANI

T+ —
- oy ropd
o4 u..u..
1 Hag fent
it
1 t
e
3135t =
5
s

S
ﬁﬂ.luunrtaa

3
<)

~S

S 8
Q)

o

as

a1

17

as

Y AARLS .



AN 03 WISSY ¥ MR

,
! ;
: :
:
+
T iy 15
TR 4
Tyl
i3 4
it 1)
;
o i
it 1

oo

20|

140

Q
-~

I TI=3TTe

I i 6 L3

3

T

S 3

ﬁnJﬁ.tn?Duan SBAVWIASTY

H

nE

;
i B i
N

i i e

il

Siiie ot
:
i jiid
k!
HE.
4 i
i HER T
1
¥ HE
i
i
i
B 32 bd
1y
+
i
o] o
g 8 ] 3

TAvMIL - €aTVEIA BOVURAY

NBARLS MUMBTERED,

\ GoMDI T IOM .

Aus.



(S2usNQ) - g =

3 z

AVWIAS T W

vy

)

3

~SQATE N BRVAINY

i

190

90

8o

T0

NomBerRED.

YeARS

ComDiTion.

1

AL G.



2 3 ] $ 4

(ST1BNFIQ) - SHAVWILESY TIVWIL ~ €AYRIA

3

POVHUBAY

3

(L.

6o

19

YEARS MUMBERED.

\MOARES .

[ Xa¥

Ravnean



A'M 03 WISST W v

] =t
= =
B
= =8
=, ==
m ] i S——
= =
Bl T
=

te

YEARDS MNumBbERrReD

INCHE D

(3,3

Rameac

1ol

g ¥ x5 3 $g & i 3 T
- (ERBHENA ) ' STAVWWIAST WL - SQANDI)  OVEBIAY



AN 0% WATSR ® Trnndd

Hi 5

6

vainkall v loche

5

%

1 4

12

1 S M M M ” m [ 04 2

> 8 2 Q H
Auﬂoxoimv seyvwrgey (vugy — speyy vbeliag b

a2e
140
160

(-

180

220
180
40
100
[
340



AM C0D WISD ¥ V2NN

Years




Rainfall-Oueust 1to September 15 finches)

P 1] i

a3

E13

(sayouy) 1e Amp o3 1 Aoy — epuey

AN U WIES3 9




	page1
	titles
	) 

	images
	image1


	page2
	titles
	\ 


	page3
	images
	image1


	page4
	titles
	\ 


	page5
	titles
	\ 


	page6
	titles
	\ 


	page7
	page8
	page9
	images
	image1


	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	tables
	table1


	page21
	tables
	table1
	table2


	page22
	tables
	table1
	table2


	page23
	images
	image1

	tables
	table1


	page24
	titles
	:-- 
	" 
	" 
	" 
	" 

	tables
	table1
	table2


	page25
	images
	image1
	image2


	page26
	titles
	.••••....... --- 
	---- ---------------------------------- 

	images
	image1
	image2
	image3
	image4
	image5
	image6
	image7


	page27
	images
	image1
	image2
	image3
	image4
	image5


	page28
	tables
	table1
	table2


	page29
	tables
	table1


	page30
	tables
	table1


	page31
	tables
	table1


	page32
	images
	image1
	image2


	page33
	images
	image1


	page34
	titles
	&0 

	images
	image1


	page35
	titles
	'(~""~!!> ""v""~~R~T.>. 

	images
	image1


	page36
	titles
	•• 
	r­ 
	-=140 
	!. 

	images
	image1


	page37
	titles
	~ 

	images
	image1


	page38
	titles
	[·U'il 
	" 
	; ! 
	: ~.:: if; t' H HE ... hi,·j 

	images
	image1
	image2

	tables
	table1
	table2
	table3


	page39
	titles
	" 
	>- 

	images
	image1


	page40
	images
	image1



