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UNITED STATES DEPARTMENT OF AGRICULTURE
‘WASHINGTON, D. ¢,

SOME FACTORS AFFECTING THE DE-
' MAND FOR MILK AND CREAM IN THE
METROPOLITAN AREA OF NEW YORK

By H. A. Ross .
Rescarch Agent in Marketing, Burcau of Agricultural Beonomics ”
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INTRGDUCTION

Milkk presonts a very diffcult marketing vroblem because of
certain peculiarities in its production and handling which are lacking
with most farm products. Because of its high pevishability it can
not be stored in its natural form as can apples, potatoes, or wheat.
Then there is a continuous supply instead of an annual harvest. If
production exceeds the fiid-mi emand, the surplus is manufsctured
into less perishable products which find ready sale in world markets.
The price obtained for this surplus milk, however, is usually less
than that paid for fluid milk in city markets.

This is particularly true in New York, where butter, cheese, and
condensed milk, produced under conditions of high cost, must com-
pete in the open market with the same products from the cheaper-

roducing regions of the mid-West. It costs less to ship o pound of
utter from Towa to New York then to ship sufficient corn to produce
s pound of butter in New York State. Neverthelegs, the avail-
ability of extensive pasture acreage in the State of New York has
restlted in maintaining there a Eairy industry which, during the
greater part of the yenr, supplies {far more milk than is consumed in
fluid form by the grest urban population of the neighboring cities.
20697°—28——1
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These cities have been demanding more and more milk each year,
but even in 1925 only 52.1 per cont of the milk handled in New York
State milk plants was used as fluid milk.! During the same year,
however, there wns a period when the New York City supply was
barely adequate to meet the demand for fluid milk. That is, supply
and- Kamnnd ars not in adjustment, and seasons of shortage alternate
with scasons of surplus.

A few perishable farm products, like cantaloupes or lettuce, are
like milk in that they can not well be stored. These products are
even more seasonal in their production than is milk; yet they aye,
usually consumed as they sre produced because lower prices stimulate
consuinption during the season of heavy production. The demand
for milk, on the ot%er hand, docs not seem to respond in the same
way. DEacause of these unusual characteristics of milk, the sueccess-
[ul ruarketing of this commodity requires a much more careful
analysis of demand than is needed in the case of some farn products.
The following study of the demand for milk was undertaken to
Furnish this much-needod information for the New York milk market.
Specilically, the study has four principal aims:

1. To determine the factors which sffect demand and to measure
- their influence,

2. To determine the guantities of different products demanded
throughout the year, so that preduction may be intelligently
adjusted,

-3. To formulate & method of forecasting sales of milk and cream
in order to decrense the surplus necessary to guard against shortages
due to unexpected fluctuntions in deniand.

4. To quantitatively anulyze demand as a factor in milk prices.

SOURCE OF DATA

If the cooperation of all the milk dealers in 2 city is obtained, it is
possible to gather data which will give the totai-current sales for
that market. Such figures, howover, show demand only as it exists
at & particular time. Sales at other times may be entirely different.
For a complete analysis of demand, detailed records covering a
leng period are necessary. Unfortunately, only the largest dealers
keep such records, and it is therefore impossible to get long-time
records which include all sales for a given city. In New York,
however, the milk-distributing business is sufficiently concentrated
so that the available records cover the major part of the milk sales
in the city.

In this study, sales records were obtained directly from the books
of six of the lorgest distributors. The periods covered varied ac-
cording to the nature of the records and the length of time that they
had been kept by the different dealers. Many of the data cover the
period from 1919 to 1924, except for one year (November 1, 1921, to
October- 31, 1922), which is omitted becuuse of the .nilk-drivers’
strike. Accurate sales records are lacking for the early part of tha
period omitted, and those availuble are not typical because of the:
disruption of business.

! NEW YDRK STATE DEPARTMENT OF Faxus atin MARRETS, STATISTICY RELATIVE TO THE DAIAY [N-
DUSTRY IN NEW YORK STATE, 1826, N, Y. Btate Dept. Farius und Morkets, Agr, Bul, (02 20, 1020,
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During the last year of the period studied (1924), records were
obtained covering the sales of 765,842,560 quarts of milk. Aeccord-
ing to the Milk Reporier, the total receipts of milk in the metropolitan
district during that year were 1,195,861,040 quarts. The analysis
covered, 'therefore, 64 per cent of all the milk shipped fto the New
York market. The retail business was covered even more com-
pletely singe these six dealers handled approximately 94 per cent of
ell the milk sold at refail and 96 per cent of all the cream. With
such a large part of the milk bustness included, it is felt that the
datn presented here are undoubtedly typical of the whole city except
in & few minor instances which are noted later in the discussion.

Supplementary dain were obtamed through the courtesy of the
New York City Department of Health, which made a survey of the
businesses of 38 of the larger milk dealers in the eatly part of 1927.
This was done for the purpose of securing the latest information on
thledproportionam quantities of the various grades of milk and ereain
sold.

New York City and the surrounding towns and suburbs constitutoe
one large market for milk, subject to certain miinor variations in price
and samitary requirements, The largest dealers have distributing
brunches scattered throughout the territory. These branches are
necessary because only a limited number of retail wagons can dis-
tribute from & given peint without too long hauls. The number of
retnil routes to a branch may vary from 25 to 200. Branches in the
sparscly settled regions operate the smallest number of retail wagons.
Routes in the densely populated area are much shorter and a greater
number can be handled by o single branch,

Most: of the region covered by the study is shown in Figure 1, and
this figure will serve as a key map for the districts given in many of
the tables. Each district represents the territory served by the
retail wigons from a single distributing branch. In addition to the
aresn shown in this map, the records include sales to distriets around
Stamford snd Bridgeport, Conn., and ercund Asbury Park, N. J.
For convenience in locating the various districts they are grouped
under cight headings, including the five boroughs of New York and
threc other districts here referred to as Long Island, Westchester
County, and New Jerscy.

The records as obteined from the books of the dealers were of thres
kinds: (1) Monthly sales, (2) weekly sales, and (3) daily sales, of
the wvariouz products ordinarily handled by milic distributors,
Moaonthly and weekly sales for commodities, and daily seles for
the most important ones, cover the whole metropolitan area. Be-
cause of the large amount of work involved in copying daily-sules
records for the 42 districts included, only certain of these districts
are given for some of the minor dairy products. In the case of these
less important produets, it was thought that this “samjling” method
was sulficiently accurate to give dependable estimates for the whole
Aree.

GRADES OF MILK AND CREAM SOLD

The average daily receipts of milk at the New York market during
February, 1927, amounted to 3,522,520 quarts. Of this quantity,
2,726,283 quarts, or 77.4 per cent, was sold by the 41 dealers whose
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seles are shown in Tablo 1. Approximately four-fifths of this
quantity was grade B milk and one-fifth was grade A. Certified
milk constituted only about 1 per cent of the total sales.

Tanvue 1.—Average deily sales of milk by 41 dealers in the New Vork metropolilan
urea during February, 1927

Com:nedity Averngo dally salas

Giraerls Ter cent
Crade I milc 2, 1, 105 X

Cirnde A mllk . . 527, 0 15. 4
Cartiltod ruflk. 35, f62 13

Total 2, 726, 283 0. 0

o

Ll

e

P

Fto. 1.—iKEY MAP OF THE NEW YORK METROPOLITAN AREA
The turrltog i{l._ﬁll.‘ldas tho five boraughs of Wow York, und purts of Loog Island, and Weslchaster

Conoty, and New Jursey, aeh distriet ropresents the tarritory served by rotoil wogons:
from o gingle dlstributing branch

During the same month these dealers sold 76.2 per cent of all the
crenm received at the market. The amount sold and the butterfat
test for each of the different classes of cream are shown in Table 2.

* Phiriy-night records wors ontninsl by the New York Qity Depnrtmment of Heallh oud thres were
obtuinsd dirsotly from Now Jorsoy deuless,
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The sctual fat content ranged from 1.86 to 5 per cent above the legal
minimum established by the New.York City Department of Health.
Extra-heavy creamn, with an average fat test of 39.55 per cent, con-
stituted about 70 per cent of the total sales. New York offers an .
excellent market for cream in that it demands large quentities of the
high-testing product. Roughly, five bottles of heavy cream are sold
at retail for each bottle of light and medium cream. Contrasted with
this is the Chicago market, which in 1922 demanded 10 bottles of
Light cream for esch bottle of heavy® In the latter city the heavy
cream tested only 32 per cent fat, as compared with nearly 40 per
cent for New York.

TanLe 2.——Average daily sales of cream by 41 dealers in the New York Metropolitan
arece during Februgry, 1927

Hutterfst content

K!nd of eresm Lagal Cuantity »old
minlmoem | Actual
in New
Yaork Clty

Tight_.
Medinm

Exira honyy
Bpootal exbes henvy

Total

t Waolghted avernga.

The channels through which the products handled by these 41
deslers reached the consumer are shown in Tables 3 and 4. Of sl
the milk sold, 54 per cent was sold on retail routes, and about 8 per
cent wus sold in bottled form through stores, leaving 37 per cent which
was sold as bulk milk. Twenty-five of the deslers divided their bulk
aalos into two classes—that part going to stores to be resold as dipped
milk, and thet part going to restaurants, hotels, and the like, to be
served to consumers or used in cooking and ice-cream making.
Approximately equel quentities were used in the two classes, and It
seemns likely that this proportion would hold true for the dealers not
reporting.

Practically all of the bulk milk was grade B, and so the proportion
of this grade sold in bulk form is much larger than that of all milk
(46.5 per cent as compared with 36.9 per cent). Only & very small
quantity of grade A milk was sold in bulk form, snd no certified milk.
Retail sales constituted 83 per cent of the total sales of grade A milk
and 87 per cent of the total sales of certified milk.

Approximately one-eighth of the light cream and one-fourth oi the
heavy cream was handled on retail routes; the rest was sold in b
and bottled form to such customers as hotels, restaurants, com-
fectioners, and ice-cream makers,

1Rosy, H, A, THE MAREXTING OF MILE IN THE ¢RICAQQ DAIRY DISTRICT. 1. Agr- Expt, 8ta. Bul
4 460, 1925,
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Tasue 3Pereentage distribition of- sales of wilk by 41 dealers in the New York
. melropoliten area during February, 1987

Grado D milk Orade A millc | Certifled milk All grades

Baled methad

Quarts élt;?:rt Quarts nl;:rt Quarta c’;g’; Qunrig

Rotafl, iotfled .. . __ . 5k, 715 3 401, K76 03.2 | 34, 500
W haleanle, [FIE: 2T IR 200, 082 | A a3, [ 1 O3
SBtorey, buik t, Va0, 713 ]
Rostaurants, ole, bub . 486, 016 b p . o]

Fodnlo. oL 163, 105 527, 820 385, i N ‘2, 726, 283

! 16 of tha 4} dowlers did not differantiate hotwoon stare sud restaurant bulk spies.  Thalr hutk sales wers
therulore divided butween stores awd veglatrants in the same proportion gy those of the 25 deglers who
rojwriod them suparatoly,

Tanur 4. —Perecniage distribution of sales of eream by 41 dealers in the New York
wmetropelitan area during February, 1927

Light ang modi- Extra-heavy

\tm creawn ercon Al eresm

Soles mothoed

£f’1’;_ Guncts | T | Quogets | Per

Quorts cont ocont

Retnit.. . AT 12.4 18, 85 20,6 22 812 21.7
Whin 37, B9t 876 54,817 Tht B2, 413 8.3

Total dL 5D I60.D T3, 78 | HOD.O | 206, 225 08,0

DAILY RETAIL SALES PER FAMILY

Different parts of any cosmopolitan city like New York show great
diversiby in the demands for dairy products. Although it is not the
purpose -of this study to relate demand to the sodial or the racial
characteristics of the population, certain data are given for the sepa-
rate distriets which make up the metropolitan ares. For a small
denler who serves only one section of- s city and for the dairymen
who sell milk to such & denler these district date may be more repre-
sentative then are the figures for the market as a whole.

The boundaries of the districte are determined hy the area covered
by the reteil wagons distributing from a single branch. In a few of
bhe more congested parts of the metropolitan srea the population is
highly varied; and the same distributing branch may serve & million-
aite on Park Avenue and a destitute garment worker on Avenue B.
Hence the data on average sales per iamily in such & district mean
little [rom & sociological standpoint. Most of the districts, however,
are characterized by distinetive features, such as business, resorb,
and suburban sections, or poor, middle class, and weelthy homes,

The -duily reteil sales per family shown in Tables 5 and 6 were
obtained by -dividing.the total reteil sales of esch product by the
average number of active customers as shown by the books of the
route men on the first day of each month. Obviously, such data on
the average sales per family for any given product do not mean that
each family buys seme of the commodity each day. For example,
certificd milk is purchased by a relatively small proportion of the
fumilies in & district, whereas cream may be purchased every day, or
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occasionally, or not at all. The aversge sales per family, however,
put the different districts on & common basis, so that the Telative
intensity of sales is indicated. This is shown graphically in Figure 2..

The lowest average sales per family, 1.067 quarts, wers found in
the district about Paterson, N. J. (district 40). The heaviest sales
per family were shown in district 31, which includes the towns of
White Plains, Hartsdale, Scarsdale, and Huarts Corners, in West-
chester County. Sales in this district amounted to 1.546 quarts per
family, or 45 per cent more than in district 40. There is no doubt

ATLANTIC OCEAN

[Cender 1is [ s raize o #.70 fo £.25

B rasrorse  [-o0ond over

' Fla. 2.—AVERAGE DAILY RETAIL SALES oF ALL MILK IN QUARTS PER FAMILY,
NEW YORK METROPOLITAN AREA, 1924

Bales are henvinst fn some af the better-class suburbsn districts

that the low retail seles in some of the New Yorlk City districts are due
to the fact that a part of the family supply is purchased at stores. It
is not unusual for a poor {family to purchase bottled milk from the
retail wagons for the children and to supplement this with dipped
millk from the store for consumption by the adult members. Since
the suburban districts depend almost wholly on retail deliveries the
per family purchases are necessarly higher. In addition there is a
strong tendency for families with children to move to these suburban
regions, and this may explain & part of the heavier demand per



http:20trJ/.2S
http:3/.1$'0/.20
http:DUnd~"1.I5

8 TECHNICAL BULLETIN 73, V. 8. DEFF. OF AGRICULTURE

family. The rest of the variation in sales between different districts
may be accounted for largely by racial or economic differences in the
population.

TapLe b.—Average datly retasl sales of bottled milk per family in the New York
melropolilan area, 1324

Grade B | Grade A | Certified | Grade 8 [ | Al
Dstrlet milk | mik | milk | ile | Dotiled
milk

Manhnttan: Quaris Quarls Quarls Pints Qua
1 [ 0. 666 G014 0.179 1.160
. 361 . 015 213 1.006
. 387 024 . HB 1.144
308 .05 083 L.1d
L3508 020 L5 1. 104
467 L0158 057 1. 22
A 018 L0680 1.2
A48 20 5 1. 248
L3713 .04 .08 1.778
LALG i< 068 1.258
.3 A28 .3 1.218
347 D57 L0R4 1.215
. 307 033 .120 1.140
Tk . 02g L0563 1.224
.30 023 .56 1.133
A2 02l i 1. 182
27 034 L0067 1. 844
283 017 129 1.208
28D A4 L0835 1.7
263 N N 1. 140
244 25 .00l 1. 34
2 - N L4 i W05 1. 320
Btuten Island; 23 - . 368 26 -058 Lz

Long Isinnd:

s . 265 087 .45 1. 150
. 262 .064 085 1.178
RTH 084 .06 1,400
22 .0lb Nired 1, 366
Wit 031 .70 1300
] .8 . 078 1. 236
. 200 L2 . 080 L.275
431 .00 055 L. 46
A28 .38 083 1. 308
327 .Ot8 .78 Lixn
LB .0i8 74 1. 195
L .04 .0 1.132
- 280 024 L0 1. 128
B4 .42 .32 L, 187
B I L 08l L.218
.8 . 085 . 063 1.152
. 240 015 . 050 1.067
.25 036 N 1.199
5 44 057 123
Welghted avernge . oo oo . ThE ] N .86 1. 202
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Tavug 6. —Awerage daily retoil solex of cream per family in the New York melro-
polilan area, 1824

Extra-
Distriet Tatel milk

m aquivalent !

Ialf pints Half pints | Pounde
. 033 [+ ] 0.¢0 Q. lo7
028 . 180

.08
L D JHT
. 087

29
- €25

=
o

82

i
Ehepnix:

BEE 58%

]
=

2828

=
EE

288 BRES328%

§=
=
=
-
&

Statun laland: 23
Luong Lalang:
.

'] B3E

Bt E

Waeiphted nverngo... .on

10100 pounds of 3.5 per cont tmilk =ane-hall pint light cream; 59088 pounds=one-hall pint extra-heavy
[N




‘10 TECHNICAL BULLETIN:TS, U. 8, DEPT. OF AGRICULTURE

Tho average daily sales of all milkk on retail routes were 1.202
quarts per family for the entire metropolitan area. Grade B quarts
constituted 63.1 per cent of this total; grade A quarts, 31 per cent;
certified quarts, 2.3 per cent; and grade B pints, 3.6 per cent. The
proportionnte amounts of these grades differed widely in the various
districts. (Table 7 and figs. 3 end 4.) In spite of the rapid inerease
in the domend for grade A milk during the period covered, the
principal unit sold in all but $wo of the districts was the quart of

ATLANTIC OQCEAN

[Tunoer 2o [Hzor02s BB 2smae
BB 20 ra 35 Rl 25 onctaver

Fig. 83—8aLEs oF GRADE A MILK AS PERGENTAGES oF ToTAL RETAIL MILK
SALES PER FamiLY, NEw YORK METROPOLITAN AREA, 1824

Crede A wilk anles vary widsly with tho cconoinie condilion of bhe people, the mitk ordinnoos
of the verious municipalitivs, und tho nwount of dipped wilk sold frow stores

grade B milk. This preduct constituted as high as 79.4 per cent
of the total retail sales in one of the Westchester County districts
and was at least 65 per cent of the total In 24 of the 42 districts
studied. Tn only two distriets did it fsll below 50 per cent. One
of these districts held down the sale of grade B milk by its heslth
regulations, and the other had a large store trade in dipped milk
which replaced some of the retail sales of grade B milk.
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TapLe T—Relalive quantities of milk sold at retail tn the New York metropolitan
aren, 1924 -

Pércentage of {ho total sales for uneh dlatriet

District Qunris of | Quorts of | Quartsef | Pints of

grade I 1 prade A | cortifled | ograde B ) Total
milk itk mitk wmilk

Fercent | Per cent | Per cont | Per cent | Per cent
4.3 ) 100G

1
100
104
100
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The largest percentage of grade A millt (687.7 per cent) was found
in one of the New Jersey disiricts which included the town of Mont-
clair. No grade B milk could be sold for drinking purposes in that
town, and the percentage of grade A sales was thereby raised for the
entire district. Oddly enough, the district with the next highest
percentege of grade A sales was the lower east side of Manhattan,
which includes the poorest part of the city. Here the percentage of
grade A sales sppears to be high because the retail sales of grade B
quarts were lowered by the purchases of dipped milk from stores. In
other words, it seems likely that even the poorer families desire thd
higher-quality milk for their children, and if bottled milk is purchasee
a E:.rge part of it will be grade A. : - :
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Bince certified milk retails at decidedly higher prices, and is used
almost entirely for infants and invalids, it constituted only & small
proportion-of the totsl sales. Even in the better-class residential
districts the maximum was only 5.6 per cent of the total sales. In
general, the suburban districtr offer a better market for this grade
of milk than do the more densely populated areas,

Grade B pint sales also constituted & very small proportion of the
demand in all but the business distriets. Except in the lower half of

[onders [Rate3 L ELTY
- - AL s oo over

Fra. 4.—SaLES ©OF CERTIFIED MILK AS PERCENTAGES OF TOTAL RETAIL
MiILK SALES PER FAMILY, NEW YORK MIETROPOLITAN AREA, 1924

Good suburban residentfal dlstricts offer excellent facilities for the rearing of bables and the sale
of cortified milk

Manhatten and in one section of Brooklyn and one of Queens, the
pint sales were less then 5 per cent of the total,

The average daily retail sales of cream per family for the entire
metropolitan area smounted to only 0.064 half pint. (Table 6 and
fig. 5.) This is approximately equivalent to the purchase of a half
pint each day by one out of each 16 families, or the purchase of one
bottle each week by one-half of sll the families in the market. The
variation in ssles among the districts is, of course, far greater in the
case of a semiluxury like cream than in the case of the more necessary
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produet, milk. The cconomie status of the consumers in the varivus
districts also appears to be a more important fuctor in crearn sales,
The White Plains district in Westchester County led in .the demand
for cream as well a5 in the demand for milk. The rverage sales per
family in this district wero eleven times as grest as in the lower east
side of Manhattan. There was also considersble variation in the
proportion of extra-hewvy cream and light cream sold in the differens

ATLANTIC OCEAN

{lunder o5 lasr.ie TN
| <2ere EEETRE) | ECERLN

Fl1g. B.—AVERAGE DalLY RETAiL SALES ©F HALF PINTS OF CREAM PER
FamILY, NEw YORK METROPOLITAN AREA, 1924
Crenm spits appiear Lo bo more inflluenced by the weallh of tha consumers than mili sales

districts. The ratic of the high-test cream to the low-test cream
ranged from 2 to 1 to 14 to 1.

The average retail sales of all bottled milk per family in 1924 wers
7.4 per cent higher than in 1921. {(Table 8.) The per capita receipts
of all milk at this market in 1924, however, were 8.9 per cent higher,
indicating that the wholesale sales (including some whole milk for
ice cream) increased a little faster then did the retail sales. The
changes in the respective districts showed grest variation. A few
regions showed decresses, but in the others the increases ranged
from approximately 1 to 23 per cent. In general, the increase was
preatest in the regions which had the lowest sales per family. This
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may be atiributed, in part, to the fact that the greater buying power
which came with increased industrial prosperity permitted residents
of these districts to increase their consumption of dairy products,
wherens the wants of the residents in the wealthier districts were
already filled. '

TapLe 8—Changes in the refuil sales of 1tk and cream per family in the New
York meiropolilan aree from 1981 to 1924

Changes In salos of—3
L}
Distriot Quarts | Quarts | Quarts | Al All
of gruds | of grutle | of certi- | bottiord | bottled
Dmik | Amik |Ded milk| mik Crann
Ler cent } Per cenl | Percend | Per cent | Per cent
6,2 425 ~3.0 -+, G +5.6
+1C.8 +42.8 —14.3 +16.6 +-£0, 3
7.0 4312 —30.8 +0. 6 +25. 0
+L& +24 4 —25. & 445 468
471 +45G —17.68 -+12. 4 —10.7
4 L8 +25. 6 —30.0 +7.3 —130
-+9.2 -+-19.8 —13. 4 +10.4 -0
+. 8 b4 4 —2.4 +0. 4 2.0
0. 8 +41. 8 +6 6 -+14.3 +21. 5
-2.5 =53, 5 e +5.5 +17.¢
-4 44,1 0 +12.6 +#0.8
+L0 +2L3 -18,7 +5.3 -0
+. & +18. 6 ~24.4 +2.1 +20.2
+562 4227 [+ +Y 45083
- +4.4 +12. 8 —-10.2 +8.5 —=1i.8
. —13.2 30, 6 —23.3 —4.2 —~d, 2
ialet Islond: 23 —14,9 3.2 —45.8 —14.0 —=20.0
Long 1slond: .
4__. - - —h & 4221 —28.0 —2.8 |
................................................ —5L8 +32.¢ —38.C 0.3 +18.3
Waslchinater Qounty:
o mmem e emmmmmm - AL +10.3 =211 127 471
+21 4307 —22. 5 +6.5 +47.0
-3 +a8.7 —-12.7 -+3. 4 +23
=5 1 +24.8 et ) +6.2 +17.3
+L.4 +3L 3 —~T.4 +05 +7.6
=56 +18.0 +H. 5 —1.1 —Z8.1
+10.6 +46.4 ~26.0 +16.6 +32.3
—~2.9 +26. 2 +38 5 +5.7 ~+ad, 0
—4. 1 +24.8 ~15.8 4 4 +21.7
6.6 +26, 4 +26.3 +8.0 445.2
4.8 +58. 1 i 1 481 +25. ¢
1.2 +4i 8 +5.8 +83 +47. 4
24 1 +50.3 i) +22.8 +4#0.1
-1.7 +2.0 | ~Hen0 +2.8 +15. 0
—1(.4 -+56.2 25,7 +.4 +E 1
Wolphted averege. .o oo 424 +3L 5 —5.2 +7.4 +13.5

i Increnses and decrausss are oxpressed 08 percentoges of the 1021 sales.

Retail sales of cream per family incressed 13.5 per cent during the
same period, as compared with an increase of 17.5 per cent in the per
capita receipts of cream and condensed milk. Since the latter prod-
ucts play & much more important part in the manufecture of ice
cream In the city, it is to be expected thet the rapid rise in the con-
sumption of that commedity would cause the receipts at the market
to increase faster than did the retail sales of cream. The varia-
tion in the changes in ssles among the districts is much gresater in
the case of cream than in the case of miitk. The range is from &
decrease of 29 per cent to an incresse of 67.4 per cent. Cream ssales
also pppear to have shown the greatest increases in districts with &
low per family demend and 2 none too high buying power.
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Perhaps the most significant feature of these changes in demand
is the difference in the degree to which various grades of milk are
offectod. The rapid incrense in population bas resulted in an in-
crensed total demand for almost all dairy products, although the
demand for some Product.s has obviously increased more rapidly than
that for others. The data show, however, that the per fnmily sales
of certified inilk actually decreased 6.2 per cent during these years,
Grade A milk sales per family, on the other hand, inereased 31.5
per cont, while sales of quarts of grade B milk increased only 2.4 per
cent. In other words, thore was e notable shift from grade B and
cerbified millk to grade A during the three-year period. The in-
creases in sales per family of the last-named product amounted to
over 50 per cent in several districts. It is evident that, with the
present industrial prosperity, consumers do not consider the 3-cent
margin between grade A and grade B milk too high. Certified-milk
sales showed marked increases in o few of the New Jersey districts,
particularly in regions to which many families have moved who wish

L1o )

L LI

I,

. |

a3 N [T APR. (1T [T . T, 0GR, WOW,  DEG.
Fta. 6.—DAILY RETAIL SALES OF QUARTS OF GRADE B MiLK BY ONE DEALER,
NEw Yok, 1924

Sales oxpiasad oy peresutayes of the averugo for the yeur. Altlmlli:h the domand for thiz product
ks lesy variablo tin for nost, the many types of Huctuatlons msult i s very unevon sules curve

to rear their children outside of Manhattan and the other congested
perts of the eity.

TYPES OF YARIATION IN DEMAND

Sales variations may be classed in two general groups: (1) Regular
or recurring variations and (2} irregular or intermittent fluetuations.
Those in the first group might be termed calendar varistions because
they include long-time trends, seasonal variation, day-of-the-wesk
variation, and holiday fluctuntions. Since the exsect time at which
any one of these varistions will oceur is known, rather sccurante
estunates of the demand can be made, long in advance of the date,
if gquantitative measures are once established.

be second group of fiuetuations are caused by highly varisble
factors such as temperature, industrial conditions, and price changes.
Some of these factors affect sales only after a peried of time, and
changes in demend may be predicted some time in advance of their
occurrence. Other factors, such as femperature, Huctuente over
short periods and have an almost immedinte effect on sales,
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With all these factors operating at the same time, a very irregular
demand naturally results. In analyzing these sales records, it is
necossary to study one type of variation at & time, after having
eliminated all the other factors. The effect of any one factor (for
example, season) is therefore shown as & smooth ecurve since other
variables have been eliminated. The combined effect of all factors

ives the highly irregular sales curve familiar to milk dealers. In
igure 6 are shown the daily retail sales of quarts of grade B milk
by one deanler during 1924. Although sales of this product are less
varinble thaun sales of most other dairy products handled by
distributors, the fluctuations are pronounced.

LONG-TIME TREND IN DEMAND

Sinee all but a small part of New York’s milk and eream supply
arrives by rail, an approximation of the trend in the total demand
for milk may be obtained froni the records of receipts which have
been compiled monthly for many years by the Milk Reporter.
Previous to January 1, 1927, these fipures were given for milk, and
for crenm and condensed milk combined. Singe that fime, the
Bureau of Agricultural Economics of the United States Department
of Agriculture has been issuing daily, weekly, and monthly reports
which show saparately the receipts of milk, cream, and eondensed
milk. The average daily receipts of these three commodities for
the first six months of 1927 are given in Table 9. In addition to the
milk and cream consumed in fluid form, the fizures probably include
some milk, cream, and plain condensed milk used in the manufacture
of ice cream and such other products as are made in the city. They
also include a small amount <f unsold surplus, which is usually made
into butter.

Tanue 0.—Average daily receipts of milk, cream, end condensed milk in the New
York melropolitan area during the firsl six months of 1927

Month Mitk Cream | Condnsed | ppyp

40~preart f0quart A0-aard 4l-quart

Ry =10 £ana £ana

J. v 53, BOS 2, 083 558 R7,430
Februnry 88, 063 1, 451 T3l U2, 45
Mareh - - 02, 551 4, 194 w3 7,748
A{}ﬂ]. . - - 02,433 4, 860 1, 184 B, UG
MY o iitaiimanmisasemsassammesesssesssemasam—. 6, 2 b, B0 1,461 1, 589
June. ... i, 451 , 220 2,181 106, 832

Averuga.... 81,171 4, 555 1, 181 i, ot

| From Morket News Serviee, Dureon of Agricultural Ecotiomics, United States Department of ‘\Tﬂ-
cultire, These datn are prosanted here, because no previows fgeres are avoilable showlog the distribution
aof crearn and condensed milk receipts, which wete formerly published as one figure.

The receipts of milk and cream at New York have shown an almost
constant increase since 1885, when these records were first made
avuilebler This is accounted for by the steady growth of population
and by the increased per capita consumption. The relation of these
two factors and their effect on total receipts during the 15-year
period 1912 to 1926, are shown in Figures 7 and 8.

t NorToN, L. J., and 8eencER, T, A PRELIMINARY SURVEY OF MILK MAKEETING IN NEW YORE. N. Y,
Curnell Agr, Expt. Sta, Bul, #45; 4, Wus, 1825,
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Both the population and the per capita consumption of milk
(as measured by receipts) increased at about the same rate from 1912
to 1918; but from then until 1926 the latter has been relafively higher.

FIA CENT

1910=1914 = 10D
e Prypuiation

- TN FECEDIS
e Py cxpyto conzumpiion

=

a0
1912 1913 1914 IS5 153 §7 198 1919 1920 132] 1932 1923 1924 1925 1926 1927

6. 7.~DEMAND FOR.MILK, NEW YORK METROPOLITAN AREA, 1812-1826

All enrves expressed as parcentnges of tho 1910-1914 average. Steactily increasing populntion
nud pac capits conswinptivn require mers und noere milk shipped to this market esch yeuw

The combined effect of these two fnctors has been to send the total
roceipts of milk in 1926 to 185 per cent of the 1910-1914 aversge.
The per capita consumption of milk in 1926 was 139 quarts, ¢+ 39
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Fio. 8.—~DEMAND FOR CHEAM AND CONDENSED MLk, NEW YORK METRO-
POLITAN AREA, 1812-1928

Al curves oxpressed as percontnges af the 1910-1014 average. Industrinl presperity opnd the
ineressed Lse of foe cream hove eaused these receipts at New York to rise more rapidly thna
the rulk receipis

per cent higher than during the base period, when it was Approxi-
muebcly 100 quarts.

The per capita consumption of cream and condensed milk (inciud-
ing that shipped to the city for the manufacture of ice cream) rose

90597°—25——2
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most rapidly from 1918 to 1922.° Following 1922 the per capita
consumption has remained eboub stationary except for a slight rise
in 1626. The Increasing population, however, has resulted in a
continuous rise in the fotal receipts, which in 1926 were more than
doukle those in tho 1910-1914 period. The per capita consuinption
of cream in that year was 8.4 quarts, or 158 per cent of the base.

In both of these charts the per capita consumption is based on
estimatod populetion between the census years, snd their sccuracy
depends upon the nocuracy of the projccbady curve of population, Of
grenter significance than the per capite consumption, is the trend of
total demand. This is still tending steadily upwerd for both milk
and erenn, although at & decreasing rats. If the present industrial
prosperity continues, and if the proper educational work on the
dietary value of milk is carried on, this trend may be expocted to
continue for some time. During the five years 1022 to 1926, the
New York market incressed its average daily demand for milk,
crean, and condensed milk at the rate of approximately 5.3 per cent
each year, or the equivalent of 54,000 gallons of milk.

PER CENT
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FiG. 8—SEASONAL VARIATION IN_THE NUMBER OF ACTIVE CUSTOMERS OF
RETAIL MiLK DRIVERS, NEW YORK METROPOLITAN AREA, 1921-1924

Numbuor nf eristoress st the sndl of each month sxpresead as pereettages of the iwurngz'o for the yenr.
More peaplo fosve Wio 2ity dorlug the vacation porled thaz s indieated by the decreuso in
e munmber of famtbios bhuylnyg milk

CAUSBES OF SEASONAL YARIATIONS IN DEMAND

Seasonal variations in sales of milk are caused chiefly by two
Inctors—the annusl vacation migration, nnd the major temperature
changes of the passing scasons, These two [actors act in opposition,
since both the per capite consurnption of mitk and the number of
persons going on vecations increase as midsummer approaches, A
measure of the vacation movement of the opulation may be gained
from the retatl route books of the milk drivers. One of the large
distributing companies makes a practice of tabulating the number of
active nccounts of customers that are transferred at the end of the
month from the old route book to the new. This gives sccurate
monthly date on the changes in the number of families in the various
districts and in the entire metropolitan area. These figures, how-
ever, do not adequately take nccount of the one or two week vace-
tions that may 'Iah between two dates of enumerntion. Nor do they
show any decrease if some members of a family leave the ¢ity while
others remain and continue to buy milk., The actual movemnent of
retatl customers during the vacntion season is therefore greater then
these monthly deta indicate,

1 Frow unpublished data computed by Lelund Sponcer,
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The pereentage variation in the number of families being served by
retail wagons in the New York metropolitan area is shewn m Figure
0. It should be remembered that these enumerations are made only
once each month, and that the lines connecting the plotted points do
not necessarily follow the population movements between these dates.
The number of families buying milk on the last of July and the last
of August is more than £ per cent below fhat for the rest of the year.

Producers of milk for the New York market are fortunate in that a
number of summer-resort regions are included in the metropolitan

ATLANTIC OCEAN

:Ib‘no’n:% E:]srom% [EXR o ro 15 %
BRsswzon  Woonoover

Fic. 10.~DECREASE 18 NUMBER OF FAMILIES BUYING MILK FROM RETAIL
WAGONS, NEW YORK METROPCLITAN 'AREA. JULY AND AUGUST, 1523-1924

Docrentos §n the trimber of families sxpressed ns parcentages of tho May and Oetober nvempge.
1n sosuo of the weslibtier distriets the decrenss mny smount %o one-fourth of the customers

ares served by the iegular'milk dealers. The movement of people
from their homes to cobtages or hotels slong the neighboring beaches
may cause trouble for the milk distributors, but it does not deprive
producers of o market for their milk. The vacetion movement to
more distant summer resorts, however, decreases the demand in this
city market. II the summer resort is m the New York milk shed, it
mey merely mean that s producer ships his milk to the city in the
winter and sells it locelly to New Yorkers in the summer,
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The vacation change in population in each of the 42 districts is
shown in Table 10 and in Figures 10 and 11. The vacation move-
ment for the entire area in 1923 and 1924 was elmost double what it
was In 1919 end 1920. This tendency for more and more persons
to go away on their vacations is also shown by most of the individual
districts. There is much to support the belief that this trend will
eontinue as long as the industrial prosperity of the city is maintained.

The greatest movement out of the district is found in the section
west of Central Park (district 5). One-fourth of the retail customers
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F1a. 11.—[NCREASE IN NUMBER OF FAMILIES BUYING MiLK FrRom RETAIL
WaAGONS, NEw YORK METROPOLITAN AREA. JULY AND AUGUST, 1623-1624

fuarensas in the nunsher of fanullios oxprossed as percantnges of the Wfay and October avernge.
Becoauseof the ugur-by benches, cortuin districts way doubls thair popatation during the voacstion

montha

In this section discontinue service during the two hottest months.
It is highly probable that the majority of these leave the metropoliten
area. In some of the other districts, the bulkc of the movement is
probably to Brighton, Manhattan, and Rockaway Beaches, or
similar resort sections. The population in such resort sections is
naturally very much higher in July and August than during the
rest of the year. In distriet 22, which includes the verious Rocksa-
way beaches, the number of retail customers more than doubles
during the two hottest months.
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TapLe 10.—Movements of reiail cuslomers inlo and out of districls in the New York

melropelitan area during July and

ugual
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FI1G. 12.—SEASONAL VARIATION IN TEMPERATURE AND iN RETAIL SALES OF
MILK PER FAMILY. NEW YORK METROPOLITAN AHEA

Weekly nvernga of mnxicnum temperatures, 1671-1924, shown in degrees, and monthly sales,

1921-1924, expressed s poreentuges of the average far the year. Salea per family rise with tha
temperature excspt during tha vuestion period, whan savernl factors result in a fanlty mensure

_ The effect of seasonal temperature changes on the demand for milk
is indicated to some extent by Figure 12. The temperature curve is
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based on the average maximum temperature during the 54-year
period from 1871 to 1824. Maximum rather than mean temperatures
are used, because the former ordinarily are attained in the daytime
when milk consumption would be affected.

The retail sales per family were obtained by dividing the : srage
daily sales for the month by the aversge number of customers at the
beginning and at the end of the month. The sales rise approximately
5 per cent from the low point in January, to June. They do not
continue to rise with the temperature through July, but actually fall
during the next two months. Several explanations of this decrease
might be suggested.

1. The wealthier families, particularly if they have children, are
most likely to leave the eity, thus decreasing the number of heavy
CODSHINers,

2, The monthly enumecration of customers does not show the loss
in sules which is due to short vacetion trips of one or two weeks.

3. No account is taken of the loss of customers i1 only a purt of the
family goes on a vacation,

4. Weelk-end trips are most common during July and August.
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Fra. 13.—SEASONAL VARIATION IN RETAIL SALES OF QUARTS OF BOTTLED
MILK NEW YOoRK METROPOLITAN AREA, 1918-1824

Weekly snles expressed as pereantepes of the nvernge for the year ps shawn by smoath curves. Tha
vocation decronse in daninnd is greater for these grades of milk consarned largely by childesg wot
of schoel ngo undl by people whoenn well aiford o vaeation

If records showing sales to identical families throughout the year
were avaiable, there is no .doubt but that the demand per family
would incrense to the latter part of July and then decrease to Decem-
ber. Such a trend is shown by these data, except for the two vacation
months, ,

SEASONAL VARIATION IN RETAIL BALES

The net effect of the vacation migration and the seasonal tempera-
ture changes varies with different commodities, (Tables 11 and 12)
Retail sales of quarts of grade B milk increase slowly with the increas-
Ing temperature and reach a peak late in Juno, (Fig. 13.) The
ternpersture, of course, continues to rise, but schools close at this
timne, and the vacation migration enuses an abrupt drop in demand.
During July and August there is a continual movement of people to
and from the city, but the out-of-city movement is the heavier, and
sales continue to decline until the last of August, With the openin
of schools, the cityward moverent of population sends deman
sharply upward. This trend continues until about the 1st of QOctober,
by which time practically all vacationists have returned, and the cold
weather causes a falling off in demand.
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TanLe 11 —Scusonal variation in the relail sales of milk in-the New York metro-
politan arca, 1819-19241
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TavsLy 12.—Scasonal sarialion in the retail scles of mwcaurmeam dairy produels
in the New York melropolilan area, 1919-1984
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TabLy 12.—S8casonal variation in the retail sales of iscellancous dairy products
in the New York meiropolitan aree, 1915-1924 —Continued
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A somewhat similar seasonal variation is shown by the sales of
quarts of grade A milk, although minor differences may be noted,
(Fig.13.) Seles fall off much more in the summer, and the low demand
begins before schools close and continues efter they have opened,
because & Jarger proportion of grade A milk is consumed by children
not yet of school age, end many femilies can leave on their vacations
without waiting for the close of school Similarly, they are under
no necessity of returning for the opening of school.

Certified milk is consumed so largely by children under school age
that, unless there are older children in the family, no attention need
be paid to the opening or the closing of school. As a result, the
vacstion decrease covers a still longer period. Neither grade A nor
certified milk shows the sharply marked changes in demand which
churacterize the vacation period in the case of grade B milk,
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There is a slight increase in sales of certified milk in the coldest
E\art of the winter, when sales would naturally be expected to decline,

his appears to be due to a distinet seasonal variation in the number
of births in New York. (Table 13 and fig. 14.) The number of
births during January, February, and March is high. Thera is then
a decline to a low point in May, followed by a secondary pesk in
July and another decline to December. With a normal period of
nursing of 8 or 10 months, babies born in January, February, and
March will be started on certified milk in November, December,
and January. Since the births during the first three months are
unusually high, the demand for cert.iﬁef milk goes up 9 or 10 months
later, Many babies, of course, are started on cow’s milk soon after
birth. Others have their natural food supplemented with cow’s
milk when they are only four or five months old, but even these con-
tribute to the demand when they stop nursing at the end of the
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F1a. 14.—SEASONAL VARIATION IN THE NUMBER OF BIRTHS, 1916-1823, AND
HETAIL SALES OF CERTIFIED MILK, 1915-1824, NEW YORK METROPOLITAN
AREA

Moenthly birtlisfand weekly sales expressed ns percendages of the sverngs for the 1‘yem- as shown by
smoathoed eurve, Scavumal varlation In the nuinber of bables born in New York istroduces o
thivd factor in the seasonsd varkstion of certified mil,

longer period. The increase due to the July secondary peak in births
i3 ﬁoncatﬂed in the larger increase due to rising temperature in April
and May.

TasLe 13.—S8easonal variation in the number of births in the New York regis-
iration area

R-FEAr AVOrage ot B-year avercge of
v births ! 4 birtha !

Per cend Number | Per cent
14, 2 ugust_. 11,13t 100. 2
1048 1,142 |- 100.3
10587 | 05 2

9. Na L 5.8

M6

1000

90
9.
02

I

1M 1o 1923, with August, 1918, to July, 1919, emitted because of {nfluenza epidemle. Corrected for
spculor trond and ediusted to 30-day month.

Comptled from reports of the Bureay of the Censua,

The sales of bints of grade B milk present a different picture,
because a much greater proportion is consumed by ~adults.
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(Kig. 15.) Terhperature affects “the!adult demand for milk much
-more than it'doés the children’s demand, because children do not shift
from milk to tea or coffee as do adults, The drinking of millk with
lunicheons has'much-to do with the high summnier demand: Workingz
people who lunch dovn town consume largé quantities of milk when
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FIG. 15.—SEASONAL-"VARIATION [N THE RETAIL SALES OF PiNTS OF GRADE B
MiLK, NEw YORK METROPOLITAN AREA, 1819-1924

Wookly snles axprossed as peresntages of the averoge for the year as shown by smoothed curves,

"The demamed for piuts ingreases in ihe snmmer -baenuese many adult workers shift frown Lew or
eolles to millk during the hot .weather . .

the weather is hot, but when the weather is cold they change to a
hot drink, and the demand for pints is therefore much greater in
suminer than in winter. Vacations tend merely to check the increase
rather than to eause an actual decrease.
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FIG. 16.~8EASONAL VARIATION IN RETAIL SALES OF CREAM AND CONDENSED

MiLK, NEw YORK METROPOLITAN AREA, 1918-1924

‘Weckly saleg nxprossed ns percontages of the nvernge far iho yeor s shown by smoothed ctrees,
Fxtro henvy cream s in gmutest dermand during the berey sanson.  Light erenm und condensed
milic pry usad lurgely for coffee and nre 0 greatest demnasnd durng the winter

Retail sales of extra-heavy cream (Fig. 16) reach their peak about
the 1st of June, when fresh berries are on the market and bsfore
the vacation migration has begun. Sales at this time are more than
40 per cent higher than they are at the lowest point, in the latter
part of August, when the maximum numiber of persons are out of the
city. - With the return of vacationists the sales ¢f cream rise, but the
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‘berry season is past, and the high point in: the fall is 17 pér cent
below the early summer peak. .Light.cream, on. the other hand,
fails to show as high sales when berries aze on.the market. It is
used in the home largely for coffee, and:.the demend is therefore
high in winter and low during the hot weather. Condensed milk,
the curve for which is shown in the same chart, is the unsweetened
produck sold in half-pint bottles and is used by some persons as a
substifute for cream In coffee. The seasonal variations in the sules
of condenséd milk and light cream are therefore somewhat similar.
Buttermilk is a popular summer drink, since many persons consider
the acid taste very refreshing during-hot weather.” Retail sales of
this product reach a maximum about the last week in June, at which
time the demand is almost three fimes as great as it the coldest
months.  (Fg. 17.) : -
Bales of butbter on retail milk routes do not show as regular seasonal
variations as do milk and eream sales because of the great variability
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F!3. 17.—SEASONAL VARIATION IN SALES OF BUTTERMILK, NEW YORK METRO-
POLITAN AREA, 1319-1924

Wrakly snles expressed os porcentuges of the average for the year os shown by smoothod curvea.
Note thnt the seale used hara (iters from that used in previous charts, ‘Buttermllk {s largely a
hot-wonther drink . .

in the price ol butter. The effect of price changes is considered
later. At present it is sufficient to say that the seasonal sales for
any one ycar may vary widely from the sverage, depending upon
whether butter prices follow the normal seasonsl trend. In Figure
18 it is shown that, on the average, butter sales on milk routes are
-low during the season of high prices and during the vacation period,

' SEASONAL VARIATION IN WHOLESALE SALES

The seasonal variation in wholesale sales differs from that in retail
sales because a number of new factors of demand are introduced.
The extent to which they differ may be noted by comparing Tables
14 and 15 and Figures 19 to 21, with those showing the corresponding
retail sales.” In addition toYthe bulk and bottled products sold to
stores Jor resale to the consumer, large quantities of these produets
are sold to hotcls, restaurants, stands, schools, hospitals, prisons, and
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like places, where they are consumed on the spot instead of being
taken into the home. Smaller quantities of milk, cream, and con-
densed milk are sold alse at wholesale to confectionaries, where they
are made into ice cresm or served in various ways at the soda
fountain.
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FiIG. 18,—SEASONAL VARIATION IN RETAIL SALES OF BUTTER ON MILK
RouTtes, New YORK METROPOLITAN AREA, 1918-1924

Weakly snles arprossed us porcentnges of the avernge for the rear ns shown by smoothed curves,
Hlgh winter pricas, as well ue the vacation pericd, eause 6 decresse in demand
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Tanve 14.—Seasonal variation in the wholesale sales of milk in the Neow York
metropolitan erea, 1920-1984 1
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Moxnth and week| Quarts | Quarts | Grade | Pints of || Month and week | Quarts [ Quoarts | Grade |Pinta of
of gzade of grade| B bulk | gzrade B ol grade of grade| B bulk [grade B
B mlik | A milk| milk milk B mllk [ A mllk | milk mllk
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TabLe 16.—Scusonal vuriation in the whelesale sales of miseellaneous dairy prod-
ucty in the New Yeork melropolitun aree, 193019841

Tereentage of sveesge for the year Perceniage of averagy fur the year
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1 Mav, 1, 1621, {0 Oct. 31, 1022, cmitted because of milk-drivers' atrlke, which caused abnormal sales
during the varly purt of that period. :

In most of the wholesale outlets for dairy products the adult
consumers predominate, whereas in the retail trade the greatest

roportion of the milk consumption is by bebies and young children.
%ecause of the greater tendency of adults to change their consump-
tion with the weather, wholesale sgles of almost all dairy products
rise in the summer and fell in the winter. Even the vacetion migra-
tion, so pronounced in retail sales, is much less effective here becauss
these employed adults ordinarily have but a ver('f' brief vacation.
Tturthermore, it appears logical to essume that dipped-milk sales
are little affected by vacotions beceuse of the economic status of the
purchasers. It slso seems probable that there is some shift from
retail deliveries to store purchases during the hoftest months by
families who are too poor to keep ice, and by that incressing cless
of people who depend on delicatessen stores for meal-to-meal
purchases.

‘Wholesale sales of quarts of grade B milk reach & peak the 1st of
August, at which time they are about 65 per cent above the low point.
(Fig. 19.} Grade A mili sales regch their peak a month earlier
anc% are only 30 per cent above the low point. Wholesale sales of

grade B pints and grade B bulk milk elso are highest at this time
{fig. 20), the increases over winter sales being 65 and 35 per cent,
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respectively. With the exception of quarts of grade B milk, the
summer incresse in wholesale seles is checked by the vacation move-
ment out of the city. Since sales of quarts of grade B milk continue
to rise until about the Ist of August, when the temperasure reaches
its maximum, it appears that this commodity is the one most al-
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Fio. 19.—SEASONAL VARIATION IN THE WHOLESALE SALES OF QUARTS OF
MLk, NEw YoRK METROPOLITAN AREA, 1820—1824
Weukli{ suies expressed as pereentuges of the nveesge for the year as ghewn by snsithicd curves.

o

Urade B auied reseh s penk during the hobtost westher, whille gpratde 4 ssies appest 1o bo sall-
clensly nifected by the vecution petiod 1o full sllghely st thet time

fectod by the shift of the household trade from retail deliveries to
store purchmsoes.

Wholesule sulos of extra-heavy cream are greatest at the height
of the berry season, being about 75 per cent above the low point in
December.  (Fig, 21.) Sales of Iigﬁt creamr and condensed mills,
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F1G. 20,—SEASONAL VARIATION IN THE WHOLESALE SALES OF GRADE B
MiLk, New York METROPOLITAN AREA, 1920—1824
Weekly sales exprosset! us pereentiges of tho yvernge for the year as shown by stapothed curves.

Hulk mille wod piots of botiled olk are both affevied by the luncheon trude darng tha
Sy IAter

ou the other hand, continue to rise until the last week in .June, since
the ice-cream demand affects them meore than it does sales of the
high-testing cream.

Wholesaﬁs sales of buttermilk show greater seasonal variation than
do sales of any other commodity.! The maximum summer ssles
are five times as lorge &s the minimum winter sales.

& Thae sehood Lradle In haeif pints of wllK Is, of coutse, an exception I the scliust peried is compared with
{hy vacation period.
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When wholesale and retail sales are combined, the curve of seasonsl
variation naturally Lies somewhere between the retail and the whole-
stle curve. The degree to which it resembles eitherof these, depends, of
cotrse, upon the proportionate quantities sold in the two ways. In
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Fia. 21.—SEASONAL VARIATION 1N WHOLESALE SALES Oof CREAM AND CON-
DENSED MILK, NeEw YORK METROPOLITAN AREA, 18201024

Workly sales vapressed ns percenlages of the avernge for the year ps shown by smoothed curves,
Bxtra lenvy eream zules reach a pesk when (roah berried sre on the murket.  Light crearn and
cuudengesd flk enter sure lurgely fotu fee crewn, 30 their peaks cowe o awnth ater

Table 16 and Figure 22 are shown the seasonal variation for all milk
sitles when weighted by the proportionante quantities sold by.the 41
denlers included in Table 1. The monthly variation in milk receipts
at the New York market is also shown in Figure 22, for comparison
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Fira. 22~SEASONAL VARIATION IN RECEIPTS OF MILK AND IN SALES OF ALL
MiLK, NEw YORK METROPOLITAN AREA. 18201024
Mlosthly receipls and wookiy seles axprpssed as perenntapes of the sve far tho year ea

stown Iy sinaothed cnrves. The weakly sules curve shows the sepsoual tread in demand
ore seeirntely than the meothly recalpis

with the weekly siles. The two curves correspond as closely as eould
be expected, ¢onsidering the differences in the data. The bulk milk
sold by small dealers not included here, and the milk used for ice
cream, would easily sccount for the slightly higher receipts in summmer,
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Tavrs 16.—>Seasonul variation in the sales of ull will and cream in New York
metrapolitan areu,! 1020-1984
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i Wolghted by the proportlonste amounts sokl by 41 deplers duting Fobruary, 1927,

DAY-OF-THE-WEEK VARIATION IN DEMAND

The third important regular varietion in sales, is day-of-the-week
varigtion, The consumption habits of the pecple in the New York
market are such as to cause definite daily variations in the demand
for milkc and cream. (Tables17 to 19.) When the whole metroYOIitan

area is considered, the magnitude of these variations depends largely
upon the proportion of the specific product that is consumed by
adults. When different districts in the city are considered, the daily
varistion in the demand for any given product appears to depend
upon the economic status of the consumers and upon the number of
working people who lunch away from home on week days.

Tanue 17.—Day-of-the-week variation in the retail sales of verious dairy products
in the New York melropolitan area, 19241

Pgreontage of sverage for the week

Product T Wed Th
11es- Fad nes- nrs- .
duoy duy day Fridny

Quarts of cartifies! milk.
Quorts of grade A ik,
Quanrts of ymide B ik,

Pinta of grwle U mllk

Half pints of sxtra-henvy

Half pints of lght crenm, |
Fhf pints of cormdensed midk . _
Quarty of butlormilk
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! Beo Tables 36 to 58 in tho nppondix for day-of-the-week vortation by sections ef the eity nod by months.
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TanLs 18.—Day-of-the-week varialion in the wholesale seles of various
producls in the New York metropolitan areq, 15841

Porcontape of aversgo for thoe weak

Mon- | Toes- | Wel-

day day | nestlny Fridey

Qunrls of prode B omllk
Ttz of grude B milk
Gratle I bulk milik
Extraheavy creum
Tight croam._.
Condonsed milk
Buttormiik

09,4 | 100.8 9N G ) 102, 2
11520 1188 | 187
WH3 | 1081 | 104.2
1077 85.9 0l 4
HE 9 5.6 .7
114. & 86. D 3. 4
126.5 | 66,0 | 302

PR R

1 Sea Tablos 30 Lo 58 i tha nprandix for day-of-the-week variatlon by sections of the ¢ity and by montha,

Tapre 1%—Day-of-the-week varialion in the seles of all milk and of cream in the
New York melropolitan area |

Tareentape of pver- Percantuge of nver-
nge lor the week uge for the week

Croum Milk

Sunmtlay._. 3 L7 i Fridoy

Monday. i 3 Saturday ...
Tuesdey-... . .
Wadnosny - . A Average
Thursday.

t Walghted by tho proportionate umonnts sold by 41 dealers during February, 1027,

Certified milk shows little fluctuation in any part of the eity,
because it is purchased largely for babies. Quarts of grade A milk
rank next to certified milk as food for young children, and the day-of-
the-week variation for this product is greater than for certified milk
but not so great as for quarts of grade B milk. (Fig. 23.} On
Sundaey the seles of quarts of both grade A and grade B milk are
higher than on other days in most of the residential districts. In
some of the business districts, however, Sunday sales are below the
average for the weelk because of the loss of & certain amount of
luncheon trade. For the entire metropolitan area, the Sunday sales
of quarts of grade B milk are about 4 per cent above the average for
the weelt. This is due, in part, to the fact that employed members
of families have their noon mesl at home on that day,

A very appreciable part of the milk sold in pint bottles is consumed
by these workers as a luncheon beverage, * Consequently, the Sunday
holiday and the Saturday half holiday cause a decided drop in
demand. (Fig. 24.) The greatest decrease on these two days is
found in the business districts of the city, since it is here that the
number of employed people who lunch away from home is the great-
est. Thus, in the lower part of Manhattan, the Sunday sales are
only about 44 per cent of the Monday-to-Friday daily average,
whereas in one of the residential distriets in the Broonx they are 92
per cent of the average for those five days. The Saturday and Sunday
sales Tor the entire metropolitan area, as represented by the sampling
of 21 of the 42 districts, are, respectively, 85.5 and 77.6 per cent of
the week’s average.

00507°—25——3




34 TECHNICAL BULLETIN 73, U. 8. DEPT. OF AGRICULTURE

To check the accuracy of this sampling, the day-of-the-week varia~
tion in sales of quarts of grade B milk was computed for the same 21
districts and compared with the veriation for the entire metropolitan
area. The average difference was less than 0.3 per cent, and the
maximum difference was only 0.6 per cent. From this comparison
1t appears that the sampling gives an accurate picture of the entire
merket. Buch slight error as exists appears to be due to a too heavy
weighting of the Manhattan districts.

PEA CENT OF WEEMLY AVERASE
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Fia, 23.—DAILY RETAIL SALES oF QUARTS OF (GRADE B MILK, NEW YORK
METROPOLITAN AREA., 1824

Dally giles expressed rs percontukes of the average for the week. Ssles of this produst are Jurgely for
househiold consumption and are little alfected bv days of the week

Retall snles of heavy eream show the greatest day-of-the-week varia-
tion. Approximately twice as much cream is required on Sucnday as
on other days. (Fig. 25.) The Sunday dem&nﬂ is greatest in resi-
dential districts where eresm is looked upon as something of a lux
and is therefore purchesed only on special occasions. In some local-
ties the Sunday sales are three and one-half times the week-day sales.

Retail sales of light cream and of condensed milk show much less
variation on Sunday. This is to be expected, since these products

PER CENT OF WEEHKLY AVERAGE
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Fira. 24.—DaiLy RETAIL SALES OF PINTS OF GRADE B MILK, NEW YORK
METROPOLITAN AREA, 1924

Dialiy sales expressed os percentages of the average for the week. Saturday apd Sunday sales
arc low becguse most emploved persons est their noon mests st home on theso days, sod the
iuncheon trado in pints is thereby decrensed

are commonly used daily in coffee, whereas heavy cream is more
likely to be purchased for a special Sunday dessert. .

Much of the retail demand for buttermilk in the business sections
of the city is the result of the luncheon trade, and sales fall very low
on Sunday. Io the residenfial parts of the area, the week-end
decrense is much less.

These tables of daily variation are based on averages for an entire
year. When day-of-the-weck variations sre computed for each




FACTORS AFFECTING DEMAND FOR MILK AND CREAM 30

month, the prevalence of week-end trips out of the city during the
summer is clearly shown. In April, Sunday sales of quarts of grade B
milk are 4.8 per cent above the weekly average, whereas in July they
are only 1.7 per cent above the average. Grade A milk and certified
milk sales on Sunday are actually below the average for the week
during the hottest months. Pints of grade B milk, which are already
low on Sunday, fall about 5 per cent lower in the summer. On the
other hand, day-of-the-week variations in the retail sales of extra-
heavy cream appear to be more affected by the berry season than by
week-end trips, In other words, the number of families allowing
themselves the luxury of heavy cream on Sundays causes sales on that
day to rise from about 164 per cent of the week’s average in January
to 104 per cent in May, with a gradual decline to 168 per cent in
Pecember. Retail sales of light cream, condensed milk, and butter-
milk also show the effect of large numbers of people leaving the city
over the week-end during the summer.

Daily sales of butter, eggs, and cottage cheese on retail milk routes
in New York do not represent a normal day-of-the-week demand.
These products sell best il they are called to the attention of the

PER CENT OF WEEKLY AVERAGE
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SUNDAY :
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WEDNESQAY

THURSDAY ' - . i -
FRIDAY

SATURDAY :

Fia. 26.~DAILY RETAIL SALES of HALF-PINTS OF EXTRA-HEAYY CREAM, NEw
YORK MMIETROPOLITAN AREA, 1824

Dally sales expressed as pereentages of the sverage for the week. Sundny gnles of cream are
Ivary much Bigher than those on other duys, capecially in distriets whers cream I3 considered s
uxury

housewife. Since the milk driver does not see her on his early morn-
ing delivery, he is frequently instructed to push the sale of these

roducts when he makes his weekly collection on Monday or Tuesday.
II).‘herefore, these two days show sales far in excess of a normal con-
sumptive demand. In some of the more congested districts, the
snles on other days are practically negligible, but in some of the
suburban districts, where stores are more scattered, the convenience
of the daily delivery results in a fair demand throughout the week.

Wholesale sales of milk and cream are naturally much affected by
the closing of offices and places of business on Sunday. (Table 18
and figs. 26 and 27.) Quarts of grade B milk show only a slight
decrease on Sunday because, for %e most part, they are consumed
in the home. Pints of grade B milk, on tﬂe other hand, enter so
largely into the luncheon trade that the Sunday sales fall to 47 per
cent of the weekly average. Grade B bulk milk, representing both
the dipped-milk or home-consumption trade and the restaurant or
luncheon trade, shows a decrease midway between these two.

Bulk sales of extra-heavy cream: rise to 140 per cent of the week’s
average on Saturday in aunticipation of the next day’s demand. The
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sales actually occurring on Sunday, however, are only half those of
Saturday, Similarly, wholesale sales of light cream and condensed
milk are high on Saturdey but fall to 42 per cent of the average on
Sunday. In all probability, some of the cream and condensed milk
sold on Saturday is served the next day in the form of ice cream.
The Sunday demand for buttermilk through wholesale channels is
only about one-third of the average for the week.
- FER CENT OF WEEKLY AVERAGE
ony O 20, 40 60 80 100 20 ‘M40 _ w0 __ g0
SUNDAY . - i 1 , |
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURCAY

FiG. 28.~DAY-OF-THE-WEEK VARIATION IN THE WHOLESALE SALES OF GRADE
B BuLk MIiLK, NEw YORK, METROPOLITAN AREA, 1824
Dully sales axprevssed us percontages of the averoge for the week. The dempend for bulk milk also
falis uff over the week-bnd

HOLIDAY VARIATION IN DEMAND

The megnitude of the holiday variation in retail sales of milk, as
well as that of the day-of-the-week variation, depends upon the pro-
portion of the commodity that is consumed by persons who lunch
away from home. For instance, the quart trade, which is largely
for home consumption, is little affected by any of the holidays.
Pint sales, on the other hand, fall off almost 30 per cent on holidays
which are marked by the closing of business places on week days.

PER CENT OF WEEHLY AVERAGE
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Fla. 27.—DAY-0F-THE-WEEK VARIATIONS 1N THE WHOLESALE SALES OF EXTRA=
HEAvY CREAM, NEW YORK, METHOPOLITAN AREA, 1024

Daily snles cxpressed a5 porcentnges of the pverage for the weak. Wholasale sales of cream, unlike
robuil sales, uro lowest on Sundey

Similarly, seles of bulk milk are largely for adult consumption, and
the holiday variation for this product is about the same as for pints
of grade B milk. Retail sales of cream show increases on most
holidays, whereas wholesale sales usually decline. On the day pre-
ceding the holiday, however, wholesale sales of extra-heavy cream
{requently rise sufficiently to more than offset the loss on the holiday.
Sules of grade B bulk milkc appear to be so affected only to a very
slicht degree,
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Holidays that fall on week days, and particularly those that
permit an out-of-town trip, usually result in doercases in the sale of

PER CEMT INCREASE
0 ) oz 3 &
" LABOR DAY
JULY FOURTH
PASSOVER WEEK
NEW YEAR'S DAY
LINCOLN'S BIRTHDAY -
MEMDRIAL DAY
WASHINGTON'S BIRTHDAY
EASTER
YOM KIPPUR
THANKSGIVING
CHRISTMAS

PER CENT DECAEASE
[ 3 2

Flo. 28.—EFFECT OF HOLIiDAYS ON THE RETAIL SALES OF QUARTS OF GraDE B
MiLk, NEw YORK METROPOLITAN AREA, 1824

Percenlage chinnge frain the avernge eorrected seles for the three dnys preceding snd e three doys
following the hollday. Swies of this praduct are little affecied except on Lubor Doy, Christins,
ond the Fourlh of July, Note the dillereties in scale when compuring wilh Figures 20,30, oo J1

PEA CENT DECREASE {NCREASE
Q 5

LABCR DAY
JULY FOURTH
MEMORIAL DAY
CHRISTMAS
THANKSGIVING
. NEW YEARS DAY
WASHINGTON'S BIRTHDAY
LINCOLN'S BIRTHDAY
) YoM KIFPUR
) PASSOVER WEEK
EASTER

F1a. 20.—~EFFECT OF HOLIDAYS ON RETAIL SALES OF PINTS GRADE B MIiLK,
NEW YORK METROFPOLITAN AREA, 1524
Preresntage change from the nverage corrected snles for the three dnys preceding and the threednys

Tollowing 1he belidey, Since many employed persons purchase s pint of milk to drink with
Lheir lunch, any wonerat huliday cuuses o decline In sales, Note the dillerence Tn senle when

comparing with Figures 28, 31, and 3

DECAEASE "PER CENT INCREASE
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LABOR DAY
YOM KIFPUR
PASSCVER WEEK
LINCOLN'S BIRTHDAY
EASTER
| WASHINGTONS BIRTHOAY
MEMORIAL DAY
JULY FOURTH
NEW YEARS DAY
THANKSGIVING ] . : )
CHRISTMAS y " - y .

FlG. 30,—EFFECT OF HoLIDAYS ON FRETAIL SALES OF HALF-PINTS OF EXTRA-
HeAvY CREAM. NEW YORK METROPOLITAN AREA, 1824

Percontags chnnge from the average eorrected sales [or the three days preceding and the three days

followtng the helidoy., Thanksgiving sond Christiuas feasts demand large quontities of crennt,

especially {n middle-cinse residentinl districts. Mota the dlifarence in senle when comparing

wﬁlcf‘igures 28, 20, an

most dairy products. Thus, July Fourth and Labor Day show
decreased sales for all commodities except cream. (Tables 20 and

21 and figs. 28-31.)
90597°—28—4
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PER CENT DECREASE
35 30 25 20 15
T 12 —F=

CHRISTMAS
NEW YEAR'S Day
SULY FOURTH
THANKSGIVING
MEMORIAL ‘DAY
LABOR DAY
WASHINGTONS BIRTHDAY
PASSOVER WEEK
EASTER
LINCOLN'S BIRTHDAY
. YOt KIPPUR

Fta. 31.—~EFFECT OF HOLIDAYS ON_THE WHOLESALE SALES OF GRADE B BuLk
MhLK, NEw YORK 'METROPOLITAN AREA., 1924

Parcentago chnnge from the uvnrnlga corrected snles for Lhe three days precoding und theihreodays

following Lho holiduy. 'The ofoet of closed stures wid deereaseit sustronngo of resinurants and

laneh rooma Is shown in the sales of this product.  Note the ditferenco in seale whion chapar
I with Figures 28, 29, nodd 30

Tavte 20,—~Efect of holidays on the sales of milk in the New York metropolitan
area, 1984

Changos In sales

Retsai] 2 i Fo-

Haliday ' “Whale- | o

QuartsotiQuartsof | Quartact( Pintaof [ 888, | piggd

| wrude B | grade A | cortified | grade s | BIRAC D |5 minc s
wilk | milk | ik | zmilk

Per cenl | Per cent | Per cont : | Per cent | Per cent
Mow Yusr's Doy —i.4 0 3 . —i81
Lintoin®s Birthday. .2 | 3 i —i4.4
i X —H. 4
-, 2
. 5 1. —hy

Mownrial Day L. . . ) —1ii.4
Foneth of July ot . N —3. b =0
Lintwer Dny X -8 X —i%8
Yom Kippur__ 0 . —. 5
Thanksgiving 4. 4 —55, 1 —IL#
Chrfatigus. . . +12 —26.1 —id 2

\ ! .l’urmnilinuc chinngo from the nvernge corrected sales for Lhe 3 days proceding ond the 3 doyn follow-
np tho wdidasy,

2 Bee T'abios 52 to 62 {n the appendix for etfest of Bradbelays i different sections of the cily,

1 Walghtad by the proportionnte uirounts sukl Ly 11 dentors Jurlng Febroury, 1007,

tAveEge change for thy woek in peroeitigtes of the gversge corrected aples for the preceding and the
fuliowing wuok.

TasLe 21.—Effeet of hotidays en sales of extra-heary cream in ihe New York metro-
polilan arce, 1924

Changs it salasl

Holidny | Rt Wholssala
&

On hoti- | On prd— ‘Nt
day viowd dny| chunge

Per cent | Pereent | Per vend | Per cemt
Now Yaar's Duy__. X X 20.6
Lineoin's Birthduy.____ 44
Washinglon's Hirthduy_ . : . o =10,
Bastor. ...
Fomover weak 3
Mumorial Doy,
Fatirth of July
Laobor Lay_ ...
Yoan Kippur
‘Phankstiving,

Christomg

! T'hu alfect of Ltho heliduys on sulas of Meavy crenin is ressured b finling the percentage changes from
the avorsge corrasted sules for Mg 3 dnys prevoding nnd the ¥ days uflowing Lhe lolidnys.

? Beo "Pable ik i Lho wppendis for atfoot of huildsys In difforont sections of tho eity,

1 Avernge dhnuge for Elio woeh In pereentagis of the wverage corretted iy fur'the precoding and the
fotiowing wouk,

u
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Religious holidays affect sales in a somewhat variable manner.
Since Master is always on Sunday, offices and factories are already
closed, and there is but little change {rom the usual Sunday demand.
It appeurs Jogical to assume that the decrease iu sales due to the
losing of business pluces on other holidays would be largely lost in
the woars whon these holidays fall on Sunday. Passover week,
oceurring in April, results in a decrease of about 11 per cent in the
sales of bulk milk. Since this period covers a weck, the loss in sales
is moro serious than is & similar decrease for u single holiday.

Holidays like Thanksgiving, Christmas, and New Year's Day,
which are usunlly occasions for feasting, rosult in a decreased luncheon
trade in pints and in bulk milk, but in a greatly inereased demand flor
crenuy.  Retail sales of henvy cream in the wlhole arca go up 83.4,
83.7, und 44 per cent, respectively, on those threc days.

Sales of mik and cream in different districts of the metropolitan
aros are affocted by holidays to varying degrees. Quarts of grade B,
grade A, and certified milk show declines in the business districts on
most holidays, whereas many of the rosidential districts show in-
crenses on Thankspiving, Christimas, and New Year's Day, Sales in
pragtically all districts, with the exception of thoso including beach
rosorts, decline on Labor Day. In the sale of pints of milk, business
districis show tho greatest decline, and the better residential districts
show the least.

The greatest variability between districts is found in the retail sales
of extra-heavy cream. Although the entire arca requires about 84
per cont more cream thau usual to meet the Christmas demand, cer-
tain districts increase their purchases 300 per cent, or, in other words,
deniand four times the normal quantity of cream.

1t should be noted that the foregoing figures are based only on one
year's sales, aud are therefore more subject to error than are the
seasonal or the day-of-the-week variations. This is particulaily true
of the data by districts. The eflect of holidays in other years was
coml)ut.ad for a few of the most important commodity sales in the
wholo area, and was found to check rather closely with that shewn

hero. It is felt, therefore, that these figures may be taken as illus-
trating what is to be expected under normal conditions.

EFFECT OF TEMPERATURE FLUCTUATIONS ON DEMAND

In addition to the seasonal changes in temperature which have
already been discussed, there are numerous short-time fluctuations.
Tlese sudden changes are much greater in winter than in swumer,
but a careful monthby-month study of their effect on milk sales indi-
catos that when consumers have adjusted their consumption to
winter conditions a sudden rise or fall in temperature does not greatly
afloct sules. A simijlar fluctuation in the sunimer, however, may have
s marked effect on demand. Roughly speaking, a 10 per cent change
in temperature will have three times as much cffect on sales in swnmer
as in winter, For this reason only the six months from April to
September, inclusive, were used in studying ihe cffect of temperaturo.

o make the application of these data as prectical as possible,
contparisons of both sples and temperature were made with previous
periods relher than with the usual theoretical normal which requires
the projection of the lines of trend, That is, deviations of weekly
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sales and temperatures aro oxprossed as percentages of the preceding
threo-wooks’ average, nnd dai'ly deviations are expressed as percent-
ages of the proceding seven-days’ average.

The degroe of relationship between the weekly average maximum
temperature and the sales of various grades of milk is shown by
Table 22. 1f a given change in temperature always resulted in &
corresponding change in sales, the two factors would be said to cor-
relate perfectly, and the coefficient expressing that relationship
would be +1. Tf there was no relationship between sales and tem-
perature, the correlation coefficient would be 0. Hence, the more
nenrly the coefficients in these tables approach 1, the closer is the
relationship.

For the six summer months, April to September, sales of certified
nilk and temperature show no significant correlation, This might
be expectod, because this grade of milk is consumed almost entirely
by babies, and its sules ure therefore unaffected by the tendency of
ndults to shift from hot to cold drinks and back again ss the mercury
rises and falls. The same is true to a lesser extent in the case of
grade A milk, since a large purt of it is consumed by children. Pints
of grade B milk comoe next in the retail sales, followed by quarts of
grade B milk and buttermilk. 'The last-named product is consumed
very largely by adults and sales are much affected by the weather.
With the oxception of pints of grade B milk, all the wholesale sales
show a higher degree of correlation than do the retail sales, because
of the larger proportion consumed by adults.

Tanve 22.—Correlution belween the weekly average mazimum temperature and the
weekly average sules of milk during the siz summer months April fo September,
151919241

Correlation between tomperature and-—

Retall sales Wholesale sales
Cotumodily
Correla- Caorrelas
Probabla Probehle
tion co- ton co-
officlent | 79T | gfficient | OITOT
Quutts ol pradde B oanflko .o G848 | 20052 ] 0553 0,053
Quurts ol prade A wllk o . +. 218 == 056 |
Cuerls of certifed milk. . . +. 078 4=, 065 .
Pints of gredo B milk oo T +.273 == 056 4. 210 =+. 003
Grode O Ludk milk_ - RNV PP ~+. 470 ==, 052
Buttermllk. e =+. 407 &+, (4§ +. 540 =+. 46

! Muximum tempearnture corroclad for sensonn! varintion. Sales of milk corrected for secular trand,
spusontal variution, und helidey varintion, Doth expressed as percentage devinticns (rom the nvernge lor
the precoding 3 weaks. Forleot sgreemetl batween terperature and unles would be expressed by the cor-
rolation coecient +1. Ses Tubie 64 in the sppendix for correlations by months,

The correlation coefficients shown in Table 22 indicate the depres of
certainty with which sales will follow temperature, but they do not
necessarily indicate the magnitude of the change in demand occa-
sioned by & given change in temperature. In Tables 23 and 24 and
in Figure 32 it is seen that the effect varies considerably with different
products. For instance, if the average maximum tomperature for &
given week js 20 per cent below the average for the previous three
wecks, retail sales of quarts of grade B milk will fall less then 1 per
cont below the average, whercas retail sales of buttermilk will fall 10

,&A%L .
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per cent. Wholesale sales of these products will fall 11 and 35 per
cent, respectively. With a 20 per cent increase in temperature, the
inereases in sales range from about 2 per cent for quarts of grade A
milk at retail, to 45 per cent for buttermilk ab wholesale. In pruc-
tically all cesos, the products which show the greatest seasona rise
in eales during the summer are the ones which are most affected by
the short-time temperature fluctuations.

- e = Grode A Ouarrs}
0 e Grrcte B. (Prarrs

——u Grode B.{Pints)
rvsese Stk 8.

PER CENT

bt L Memdts

R T T

-5 +5 +10 20

PER CENT CHANGE IN WEEKLY TEMPERATURE

Fia. 32. EFFECT OF TEMPERATURE CHANGES ON RETAIL SALES OF BOTTLED
MiILK. NEwW YORK METROPOLITAN AREA, 1919-1924, AND ON WHOLESALE
SALES oF BuLK MiLk, 1820-1824

Variations in avarage weekly temporaturss and sales expressed s parcentages of the pverage of the
preceding three weaks,  When the tentperabind rises sales increase, and whon the (emperatura
falls sales docresse

TasLE 23.—Effect of weskly temperature changes on retail sales of milk in the New
York metropolitan arca during the siz summer months, April to Scplember, 1915—
1984

Change in snjes | Cliaoge in sales ?
Changea Changa

in Leni- : in Lem-
Quarts of | Pints of | Quarts of
perature ! zrnde A | grade B | butter- perature !
milk milk milk

Quarts of | Quartsaf| Pints of | Quorts of
grade B | grnde A j grade B | ‘hutter-
milk milk mllie milk

Per.cent | Per cent g Per cent | Per cent || Per cent | Per cend _P_r.}_r cend
- X 0, 2

- —0.8 0. 4 —~=L1 —10.4 +a +0. 4

=15 -7 S .8 -3 +10 +1.0 +.6

—10 -4 - —.0 =43 15 +1.9 +1.2
~& -, 3 . —.3 -7 +20 +3.7 +2.5

-3 Expressed u$ percontage doviations frow the avarage of tha preceding 3 weelks,
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- TAsuB 24, —Effect of weekly temperature changes on wholesale sales of milk in the
New York metropolitan areg during lhe siz susnmer maonths, April o September,
1980198/

Ohange iu soles ! Obnnps in snIa.-_Q L
Chonge Changoe

In;lemn- - . . in tem- -
: Quartsof} Pints-of | Grade Ik Quartsoll Pinks of| Qeade B
pernture | \ite B 1 grmls B bulic B]‘:I'i'fﬁp Lerature | ode B gratle B [ btk -

mlik milk milk milk milk millk

Percent | Percenl | Per vent | Per cent Ler cent || Per cent Per cent | Per cent
=i —11.0 -4, —8.1 —~35. 5 il E At +I ¢ 2.3
—la =4..1 —4. 4 ' | -27.0 410 +3.4 4.7
=1i1 ~&. 48 =1 —.1 —18.2 ~+i4 3 +46.3 +7.5
- —-2.8 —L i —21 =41 -+ 3 +1.5 4109

{ Expressert 3 porcontnes deviations from the avarags of the preceding 3 woeoks,

For a number of products, the temperature on a given day and the
sulos of milk on the following day are more highly correlated than are
weeldy temperature and sales. (Table 25.) The degrees of correla-
tion shown by the various grades, however, bear about the same
relation in both cases. That Is, products consumed by adults follow
both weekly and daily temperature fluctuations with greater cer-
tainty than do those consumed by .children. The one-day lag of
snles behind temperature results from the practice of enly morning
deliveries of milk. A hot duy ceuses the housewife or the restaurant
manager to order extra milk for the next day, sicce the delivery has
alrondy boen made that morning 7

Tavun 26.——Correlation hetween the maztmum temperature on g gtven day end the
selos of milk on the Jollowing day during the stz summer months, Aprz‘l! to Sep-
lember, 19841

Correlation betwean temparature ang—

Retail sules Wholesals sules
Commedity

Somenr | Probabla| Gorrela- o b

officiant | ®C | omolene

Qunrts of grade B mitk,

Quarts of grudle A miik,
{hnrls of cortifled ik

Pints ol grace 13 mile_ 70 . g +. &+ 017
Grade 1 bulk milk. ~ - N &0 &+ 032
Buktornilk . . fraght s

! Muximnnm tam‘[mmf.nru cotrocted for seasonul variation. Sules of milk corrected for secular trond pnd
fur sensonal, day-of-the-wesk, and holitday varintions. Both oxprossed as perceniage devintlons from the
avaripe for the proceding 7 days, Terfect agreement hotweon temparntnre and sales would ba

the vorrelotion cnelliisnt +1. Ses'Tnbls £5 in the appenilix for corralations L¥ months,

The extent to which daily sales are affected by daily fluctuations
in temperature is shown in Tobles 26 and 27 and in Figure 33.* Here
again those products which reach adult consumers, either in the
home or in public eating places, show the greatest variation due to

T o cotrolation coaMiclant for daily temperatures and sales of fuarts of grads B milk on the same dnyis
F0.177 10,03 1S compored with 0,357 0,04 for snles the naxt day. Similarly the cofeplation of pints gf
geudite 1 milk ang! teniperabire [s F0,990 £0.0045 willl ho lag, and 10.350 0,648 with & g of ong doy.

3 11 will b noted from Figures 33 nndd & thut dally siles are affecterd mors hy o decresse in temperature
thin by en jucrensa, wilereas tio GEI:nsELu I lrug fop weokly sules, The demand for milk in Chicogo shows
tho suma relation of duily snd weokly syles, )
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this cause. With a 20 per cent decrease m temperature, the decreases
range from less than 1 per cent for retail seles of querts of grade A
milk to 36 per cent for wholesale sales of buttermilk. With a 20 per
cent increase in temperature, the increases range from 0.4 per cent
for quarts of grade A milk at retail to 22.5 per cent for buttermilk at
wholesale.
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Fla. 33. EFFECT OF TEMPERATURE CHANGES ON RETAIL SALES oF BOTTLED
MILK AND 0N WHOLESALE SALES OF BULK MILK, NEW YoRK METROPOLITAN
AREa, 1824
Varintions in daily temperatitres niwd siles sxpressod a8 pereantages of the nvornge of the nreceding

7 dnys. Sineo Indk milk s consumed lnrgely hy wdults, it is most aliected by temjeruture
chunnyes

“Tauss 26.—Efect of daily lemperature changes or refail sales of milk in the New
York meteopoliten aree during the six swmmer months, April to September, 1924

thango in swles the following day ! Chonge in sales the follawin 1
“Change Chatigo in sules the § ing doy Change g les 11, g dny
ity {om- in teni-
pern- | Quarts of | Quarls of| Pintsaf [Quartsof|| pern- | Quarts of | Qunrtsof | Pinta of | Quarlsof
ture | grode-B | gode A | graile B | Luttor- turet | grude B | grade A | grode B butter-
mitk milk wltk wmilk milk milk milk allk

Per cent | Per cent | Per cend | Fer cent | Per cent Per cent | Per cent | Percent | Per cent | Per cent
= —L.3 =00 1.5 —14.0 f 0. 401 0. +3.0
=15 -0 — i el 1 —In.4 +-1n . b . ) +5.4
—10 i} -2 — 8 —06.8 Ll A+ 4.3 . +3.0
-5 -4 1 - —3.3 2 o 4ok , 488

1 Bipressed g percenlugn devintions from the average for tha preceding 7 days.

Taste 27.—Effect of daily temperature changes on wholesale sales of milk in the
New York metropolilan area during the siv swmmer months, April to Seplember,
1024

Change Chiangte in soles the following day ! Ghange | Chanie in swles the follawing day

e | Gunrtsof| Piats of | Grado B B | Quarts of| Pintsof | Grda T
pera- | Quarlsof| Plntsof | Grade || vem- | Quartso!| Pintsol | Gratde s tare
Aure? | grode B | geade B | Itk Bg]'i}f; Lot |Erade B | grade B | buik | Plier

milk milk ullk milk wilk milk

Per ventt | Pev cent | Per cent | Per cent | Per cent Fer centt | Per cant | Per cend | Per cent
—20 —-7.2 -3 —5.0 ] ! 414 Ly
—-13 —5.3 —5.4 =59 —M.8 +1n 42,8
—1¢ —4.5 —3.5 —3. 8 —-17.7 +15 . T
=5 —1,7 —-1.7 —1.4 —&. 5 +20 . 42

t Expressed 85 perceulags dnvintlpns from the avemge far the precading 7 days.
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Since sales of millk are pfectod by temperature, other climatological
factors were studied to see whethor they also caused varistions in
demend. (Table 28.) Tho moisture in the air, expressed as relative
humidity, was correlated with sales of milk. From the gross correla-
tion coeflicients thus obtained, it might have been concluded that the
sales decrens :i as the smount of moisture ncreesed. Further study,
however, showed that the amount of moisture in the air and the
maximura temperature for a given day were inversely proportional,

¥ using net or partial correlation methods, it was found that there
was ho significans relation between humidity and sales if the torpera-
ture was constant. In other words, the decronse in sules which
appesred to be dus to an incroase in the relntive humidity was actually
due to a drop in temperature.

Tabue 28, —Efect of lemperutnre changes on sales of all milk in the New York
melropolitan area t

; I
Changa Clintigo 1o snies 2 {"hange Chingte in sales *
fr tenn- in Lein-
- [
turg ? Weakly Dafly tura? Woekly Dally

Pereent | Percomt | Percent | Per cont Per eanit | Perocent
L __L [

=2 —l.3 h +1.2 0. %
—15 =3 -1 -1 2, +L i
—ifi —a.% =10 413 N E
~b -1 BT i .2 e
i

! Weighted by the proportinnnte qunntities sald by 11 (leaters thiring Februnry, 1697

? Weakly salos miud Lenperatitra dovisLions nressed ns percantnges of Lhe nvenige for Lhe preosding
3 wonks. Dudly sules and toiuperatire dovistions exprase os percentages of the overage for the preceding
¥ days,

Sales of milk and amount of rainfall were correlated in a simiiar
manner, but no significant relation was shown except in the case of
pints of grade B milk sold on the same day as the rainfall. Apparently
a shower causes the pint sales to decrense slightly, probably because
that part of the trade is with construction workers and like laborers
whe might be more influenced by weather conditions than would
office or stare employces, The relationship, however, ia too uncertain
to be of much practical importance..

EFFECT OF PRICE CHANGES ON DEMAND

From November 1, 1907, to Octoher 20, 19186, the retail price of
& quart of grade B milk in New York City remained stationary at
9 eents.  During that period the cost of producing milk had been
stoadily increasing, without a corresponding advance in the prices
paid to producers. This acute sibuation precipitated & milk strike
m QOetober, 1816, and the retail Price was advenced 1 cent per quart
to cover the increase obtained by the producers,

During these nine years of unchanged prices, consumers had
learned to look on the retail milk price of 9 cents as & fixture, although
they were accustomed to fluctuations in the prices of almost all other
foods. Consequently the advanee to 10 cents met with mueh opposi-
tion, and, according to reports of milk dealers, consumption was
materially curtailed. The reaction of the consumers had a psycho-

! For exnmple, the grass correlutlon of relative lnnidity end snles of pints of griiie B milk was
=0, 185IHE, hut the net cormalution was only —0 800,050, The gross and Dat correlations of tem-
persturs and snles, however, ware 4-0.955:0.04 and F0.351E0.04, respectively.
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logical rather than sn economic basis, because milk was a relatively
cheap {ood oven after the price was advanced. Since that time there
have been muny changes in the retail price of milk, and eonsumers
have become mcoustumed (o & varying price. The effcct of these
changes on the demand for various grades of milk is shown in

Table 28.

TasLs 28.—Efect of price chunge on sales af milk in the New York Metropolitun
arec, [019-1554
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During the period of this study, 1919-1924, there were 13 increases
snd 14 decreases on the price of s quart of grade B milkk. Other
products also were subject to numerous price fluctuations. (Table
30.) Not ull of these changes in price could be used in computing the
offect on sales, beeause of the lnck of comparable records during and
following the mill-drivers' strike. A suflicient quantity of data is
available, however, to show that the nversge curtailment of seles fol-
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lowing n 1-cent advance in the price of quarts is almost negligible
when counsumers recognize the necessity of fluctuating milk prices.
Similarly, the increase in sales following a 1-cent recession in price is
barely noticenbla. As might be expected, pint sales are affected to &
greaier extont by a l-cent chunge because of the smaller quantity of
milk represented. Hven with this unit, a 10 per cent change in price
causes only a 2 per cent change in demand.

" Although the data are too varinble and the effect on sales is too
slight to be conclusive, there is somne indication that the increases or
decreases are not maintained for a very long period. (Fig. 34.)
The measurement of sules was not carried further than the fifth weelk
following the price change, because the frequent prico fluctuations
would have resulted in an overlspping of periods.

Tanwe 830~~Prices of milk end cream on relail routes in New York City !
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At one time the price of quarts of both grade A and grade B milk
was advanced 2 cents. In both cases serious decreases in demand
followed. A single instence can nofb be taken as conclusive, but it
appears that the psychological eflect on consumers of a 2-cent advarce
is sufficient to couse a materin! drop in sales. Coupled with the 2-cent
increase, however, was the {act that the new price for grade B milk
(18 cents) was the highest ever attained up to that time. During the
next year the price receded to 15 cents and then advanced 1 cent at
# titne untidl 18 cents wus again renched. The last advance to that
figure wus followed by a decrease of more than 5 per cent in the sales,
indicating that 17 cents marked the upper limit to which the price
counld be raised without an appreciable decrease in demand. In a
like manner, sales of grade B {J)u.lk milk and grade B pints fell off 10
and 14 per cent, respectively, when the price of cach was increased
114 cents.

From this study and from a somewhat: similar one of the Chicago
market,'? it may be concluded that the demand for mitk shows very
little elasticity when the consuming public becores accustomed to o
retail price which ehanges occasionelly. In other words, milk is
recognlzed as an inexpensive and essential food, and if the costs of
producing milk rise, the retall price can be advanced 1 cent at & time
with very little effeet on sales, Undoubtedly, however, there is o
limit beyond which the price can not be advanced without a sharp {all
in demand. These conclusions aie intendad to apply only to price
changes within reasonable limits. Conversely, lowering the price does
not greatly stimulate consumption. This is unfortunate, since s
surplus of milk in the district can not be absorbed by the fluid market
in this way. Such a surplus, in secking to get on the city market, is
likely to force down the rctall price, but the final result is the con-
sumption of approximately the same quantity of milk as before.

Obviously, retail milk prices should not lluctuate at short intervals,
but a price which advances in the Tall and recedes in the spring
accustoms consumers to the idea of a variable milk price, so that con-
sumption is practically unaffected when market conditions necessitate
an advance th price. It was the lack of this system that was largely
blamable for the disruption of the millc business in 1916, when publie
opinion delayed a price advance until decreased production and a
milk strike lorced a change.

OTHER FACTORS AFFECTING DEMAND

Numerous [actors other than those discussed in the preceding pages
afTect the demaand {or dairy products. Most of these factors are ureg-
ular in their action, and sales rise and fall in a similarly irregular
fashion. This is shown for retail sales of quarts and pints of grade B
milk, half pints of extra-heavy eream, and pounds of butter in Figures
35 to 38. Secular trend, seasonal variation, and all short-time
calendar and temperature fluctuations have heen eliminated. The
deviations in sales from the mormal thus obtained are expressed in
terms of standard deviation in order to make them comparable with
similar curves of [actors affecting demand.

1P Ross, FI, A, THK MARKETING OF MILE IN TUE CINCAGO DAIRY hsThicT. UL Agr. Expt. Sta. Dul,
24tk GU3-Gi0, 1925,
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Various economic [actors which might be supposed to influence
sales of these products were studied. Many of them showed no
cotrelution, some appeared to be affected by another factor which
ulso aflected demand, end a few showed a sufficiently high degree of

2
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Fig. 35.—IRREQULAR VARIATIONS IN RETAIL SALES oF QUARTS OF GRADE B
MLk, NEw YORK METROPCGLITAN AREA, 19189-1924

Sules expressed in terms of standard deviation, Thls type of varintion in sales of qunrts of grade
B milk appenrs thye to Bushess conditiony, the relative priee of bottled and balk niilk, and the
ralnlivo price of milk and crenm

correlation to indicate that they influenced sales directly. The
most important factors of the latter group are shown in Tables
31-34. The combined effeet ol the factors shown in the tables is
indicated by the multiple correlation eoeflicient. Here, as in the
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Fia. 36.—|RREGULAR VARIATIONS IN RETAIL SALES OF PINTS OF GRADE B
MILK, NEw YORK NMETROPOLITAN AREA, 18151824

Bules oxpressed] in tarms of standard devintion,  Tint soles seern to be most nilected hy the relntive
price of guncts wied pints, and by e retail jirlee of pints relative to the weneral price lavel

case of the temperature correlations, perfect agreement would be
expressod by a coefficient of 1. The net correlation coeflicients show
the degree of relationship between the sales and a given factor, when
the cffect of all the other factors is eliminated.
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Fiq. 37.—[RREQULAR VARIATIONS IN RETAIL SALES OF HALF PINTS OF EXTRA-
HEAVY CREANM, NEwW Yorx METROPOLITAN AREA, 1819-192%
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TanLe 31.—Correlaiion between sales of quarts of grade B will: on rolail roules in
New York and varivus Juctors, 1919-1924 ¢
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TavLe 32—Correfation betucen sales of pints of grade B mill on velail roules tw
New York wnd sarivus fuctors, 1919-19241
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In none of the products studied is the correlation sufficiently high
to make aceurate forecasting of sales possible, but all are high enough
to indicate the trend of demand under o given set of conditions. They
arg of great importance in partly explaining the changes in demand
and in refuting or proving some of the theories that have heen
advanced as to the causes of the changes. In connection with the
following discussion, it should be borne in mind that the period
covered by the study was one of great industrial prosperity, and that
a similar study covering a long period of business depression might
show different results. "For shis reason, too much weight should not
be placed on the correlations given hore. _

Sules of grade A and certified milk showed so little variation of this
type that no significent eorrelntions were found. The demand for
quarts of grade B milk appeared to be affected by the general business



http:AGRICUuru.RE

FACTORS AFFECTING DEMAND FOR MILK AND CREAM 51

conditions of the country as indicated by sconomic barometers. The
one usod here was the Harvard (B) index, in which bank debits in
citios outside of New York City play an important part.  The best
correlation was shown by comparing the busmess index with sales of
milk 43 weolks later.) That is, some months after increased business
robivity causes bank debits {deposits) to rise throughout the country,
the demand for milk in New York City rises, presumably because of
the increasad prosperity of the people. Similarly, a slackening of
husinegs is reflocted some months later by decreased demand.

A second factor uffecting sales of quarts of grade B millt s the
reletive prige of bottled and bulk mulk. If the usual relutionship
between bottled-milk and bulk-milk prices is changed, enough people
shilt to the cheaper milk to affect sales. It apparently takes about
16 weoks for the full effect to be shown. A somewhat similar relation
is shewn by the relative prices of millk and cream. Apparently mnany
Iumilies use the erenm from the top of the milk bottles when the price
of ereant is high relative to the price ol milk.  When the price relation
is roversed they buy bottled .cream.

On the basis of this comparison only slight correlation was shown
between temperature and sales of quarts of grade B milk. This par-
ticular factor was included fo see whether deviations in temperature
covering several weeks or months would be reflected in sales. The
reletion was unguestionably lessoned by the inclusion of the winter
months. Short-time temperature fluctuations and scasonal changes
in temperature had already been eliminated.

Other factors which were studiod but which showed less significant
correlations were the retail price of milk relative to the general price
level, earnings of New York factory workers, and the physical volume
of manufactures.

Sules ol pints of grade B milk appeur to be materially affected by
the retail price. Some six weeks alter the price is high, relative to
the generel price level, sales of pints Iall in humber. The converse
holds true when the retail price is relatively low. The largest factor
in the demand is the relative economy of purchasing mill in pint or
in quart bottles. Apparently people are more inclined to substitute
oue produet for another when prices are oul of line than they are to
clirtail consumption. This was found to hold true also in the sale of
pints and quarts in Chicago.® Although the sale of pints is greatly
alfocbud by this tendency on the part of consumers, quart stf[-es are
not visibly allected because pints constitute such a small part of the
total sules of bottled milk.

Retail snles of -extra-heavy cream are more closely related to
changes in the business activity of the country than to any other
fuctor studied. As in the case of quarts of grade B mills, demand
rises and falis with & lag of some months be%}ind the Harvard (B)
business index.

Since crenmn may be considered a semiluxury its snles are affected
hy price to s greater extent than is the household trade in milk.
When the price is high relative to the general price level or to the
retail price of milk, sales fall, indicuting both substitution and actual
curtailment of consumption.

- . - .
N *Phe nuthor recopndzes Lhe danger af indrodueing vrrors i Sladics ef Lhis sart through Uk s of wrbl-
tenry lags,  'Iho lygs wsed hero, howover, us wall s the corralutions obladned, appene rensonahie, and the
pesiulls are ollepd for whataver thiey mny lw wortl.
12 1{osg, [1. A. THE MAHKETING OF MILK 1N THE GHICAGO DAILY DiaTmier, Il Agr. Expt. Sta. Bul,
510510, Wus, 145,
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Butter sales on retail milk routes respond to almost the same factors
as do cream sales. The highest correlation with business activity
is shown when sales lng about 35 weeks behind the business barometer.
Approximately equal degrees of relstionship were found between
sales of butter and the butter price, and between sales and the ratio
of butter prices to oleomargarine prices. When both factors were
included the net correlations indicated that the relative price of
oleomgroarine wgs the more impertant of the two. {Table 34.)

It appears from the foregoing correlations that the demand for
cream end butter is affected to & greater degree by industrial pros-
perity and by price than jis the demand for the more essential product,
mnille, and that the publie tends more readily to substitute a cheaper
)L)E'oduct or paclage when prices are high than to curtail consumption.

the lugs shown in Tables 30 to 33 are any indication, the speed with
which this substiti:tion occurs is proportional to the difference in price
betweer the product and its substitute.

APPLICATION OF DEMAND DATA

In most cases, in this bulletin, specific commodities have been
anulyzed separately, so that it is possible to combine the sales of
various grades or packages in any proportions desired. The whole
group of producers in the New York milk shed are concerned pri-
matily with the total demand for milk and cream, rather than with
the demand for individual units. On the other hand, individusl pro-
ducers or cooperative groups who sell to one of the smaller deslers
muy have o market in which the demsand may be unlike the average
for the whole territory. Thus, a bullk-milk dealer requires relatively
more ik to supply the demand in August than does a retail dis-
tributor of bottled milk.

Milk distributors, both large and small, gre interested in the
demand for specific products. They are interested also in the total
demand for milk and creanm as reprosented by their individual sales.
Since the foregoing data are given in detail for various products, it
is un easy mubter to compute the weighted-average demand for the
mik of any dealer.

The praeticul application of this study may be briefly summaerized
under the headings of the four aims stated ie the introduction.

DETERMINATION OF FACTORS AFFECTING DEMAND

The steadily inereasing population in the New York mstropelitan
ares, &=d the Increased per cepita consuruption since 1918, have
resulted in a rapid rise in the demand for milk and cream. This
increase may be attributed, in part, to the industrial presperity of
the city, which attracts people from other regions and provides a
relatively high purchssing power for all the population, The latter
factor is most evident in the rapidly increasing demeand for grade A
milk and for extra-heavy cream, The shift to the higher-quality
product {grade A milk) and to the semiluxury (creain} is much more
rapid than is the increese in the demand for all milk. This indicstes
that educational work as fto the value of milk in the diet is needed
to stimulate consumption, ruther thunes still grenter buying power
of the population.

Reguiar fluctustions in demend are caused by the vacation move-
ments of persons to and from the city, seasonal changes in tempera-
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ture, day-of-the-week variations, and holidays. Irregular fluctus-
tions in demand may be due to short-time temperature changes,
business conditions, unusually high or low retail prices, and relative
prices of other products that may be substitu ted. The range in these
types of fluctustions are shown for different products in Table 35.
'IYhey are grouped in this way in order to show the relative impor-
tance of the various factors that cause the variations. It should be
remembered, however, that the period of time between the maximum
and the minimum demand differs for the various types of fluctuations.
That is, the range for day-of-the-week variation may be the differ-
ence between Sunday and Monday sales, whereas for seasonal varia-
tion it may be the difference between Junuary and July sales.

TAnLE 35 —Comparable magnitude of various types of fluctuations in the sales of
J:xiry products in the New York metropolitan area
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DETERMINATION OF THE QUANTITIES OF MILK AND CEREAM WHICH PRODUCERS
MUST SUPPLY

Although there is little hope that perfect adjustment between
supply and demand in the New York millk market will ever be
attained, some changes which will eliminate the present sessons of
surplus and shortage appesr to be necessary. The seasonal supply
of milk can be chs.ngedp more readily than can the demand, andp the
adjustment will therefore have to come gbout by making the produe-
tion of milk during the shortege sesson sufficiently profitable to
induce producers to change their present practice. The question
of supply does not come within the province of this study, but the
quantity of milk and cream that will be needed in the future can be
computed rather sccurately from the data on long-time trend and
seasonal veriation. It should be pointed out that a supply slightly
in excess of the average requirement at any given period must be
maintained to take care of the irregular fluctuations.
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FORMULATION OF A METHOD OF FORECASTING SALES |

Prediction of sules on ‘the basis of regular or calendar variations
can be made as far in advance as is desirable, Obviously, the long-
time foracasts will be less certain of fulfillment than will the short-
time predictions, but the general method of applying these dats is
the same for ell. In June, for instance, a dealer may wish to kno'w
what his demand will be in November in order to arrange for supplies
to tide him over the shortage period. Taking his current sslés as' g
base, he would incresse or decrease them i proportion to the long-
time trend of his business. Then from the proper sessonal-variation
table he would find what percoentage November salés were of June
sales, and would correct for ‘this factor, For & more immediate
forecast he would correet tor the day of the week and possibly for
& holiday. Weather forecnsts for the week would give him an ap-
proximation of the correction for the weather, while the daily tem-
pe_zl'atm'e would serve 2s a guide for the bottling of the next day’s
milk,

Day-to-day predictions would be far more mmportant than they
are, were it nob for the fact that dealers carry over & large amount
of milk from one day to the next to cover the deily fluctuations.
This stock of milk is not surplus, since it is sold as fluid milk or cream
the next day. In addition to this, however, a certain amount of
surplus in excess of the average sales must be carried. If demand
can be foreenst aceurately, the amount of surplus will be decreased,
less milk will be 1'ebur.ne{{1mm retail routes, and less butter will be

made iu the city from milk that has paid a high freight charge.

ANALYSIS OF DEMAND AS A FACTOR IN PRICE

Milk prices, like prices of other products, are subject to the law
ol supply and demand. A quantitative study, however, shows that
there is little elasticity in the demand for milk so long as prices are
kept within ressonable limits. For this reason, it is impossible to
move & large amount of surplus miltk into consumptive channels by
lowering the price. On the other hand, a retail price which goes
down 1 cent in the spring and up 1 cent in the fall, protects the
interests of both consumers and producers. Under this system, the
difference m the seasonal cost of production is more eqtiitably dis-
tributed. Even more important than this is the fact that consumers,
accustomed to occasioual changes In the retail milk prices, do not
materially curtail consumption if supply and demend conditions
uecessitate an advance. It was the lack of this system that was
largely responsible for the disruption of the dairy industry in New
York in 1916, when public opinion delayed a price advance until o
milk strike and o decreased production eventually forced a charge,
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APPENDIX

TapLE 36.—Day-of-the-weck variufion in the retail seles of quarts of grade B milk
in the New York metropolitan urce, by districts, 1924
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TabLE 37.—Day-of-the-week variation in the retail sales of quaris of grade A milk in
the New York melropolilan area, by districls, 192
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TaBLE 38.—Day-of-the-week variation in the retail seles af quaris of certified milk
in cerlain districis in Lic New York metropolilan area, 1924

Percentage of average salos for the week
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TanLp 30.—Duy-of-the-week variation in the relail sales of pints of grade B milk in
certain disiricts in the New York metropolilan area, 1824

Parcentage of average anles for the week
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TabLE 40.-—Dag-of-the-week variation in the refail sales of hc'llf pints of extra-heavy
cream in cerlain districts in the Now York metropolitun area, 1924

Peroentage of avernge sales for tie week
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TanLe 41.—Duy-of-the-weak variefion in the refail sales of half pints of light eream
i cerluin disiricls in the New York metropolilan ursu, 192
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Taves 42— Day-nf-the-week varintion in the retail sales of hall pints of condensed
milk in eevlain Monhaltan and Bronx districts, 1924

Porcentage of average safes Jor the week
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Tanre 43.—Day-of-the-week nariation in the retail sales of quarts of bultermilk in
ceriain districts in New York City, 1924
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TasLy dd—Dap-of-the-week varistion in the retail sales of quarls of Grade B milk
in the New Yorl metropulitan area, by monihs, 1924
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TasLn 45.—Day-of-the-

weelk nariation in the refail sales of quarts of grade A milk

in the New York metvopolitan darea, by months, 1024
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TADLE 40.-—Day-af-the-week pariation in_the refatl sales of gquaris of certified milk

in the New York melropolilan areu,

by months, 1924
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Tabue 47.— Day-of-the-week variation in the retasl agles of pints of grade B mill:
w the New York metrapolitan ares, by months, 1924

Percontage of average saies for tho weak
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TasLe 48.—Day-of-the-week variation in the relail sales of half pinie of extra-
heavy cream in the New York melropolilan area, by months, 1924

Porcentage of averoga sales for tho woek
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TABLE 490.—Day-of-the-week variation in the relail salea of half pinis of Hght cream
in the New York metropolitan area, by months, 1984
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Tanvte 50—Day-of-the-week variation in the retail sales of half pinte of condensed
milk in the New York metropolilan area, by months, 1924

Percontoge of avernge sales for the week
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TapLe 51.—Day-of-the-week variviion in the retail sales of quarls of butlermilk
in the New York metropolitan arca, by months, 1984
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TapLe 52— Day-of-the-week sariation in the wholesale sales of quarts of grade B
milk in lhe New York metropolilen area, by months, 1924
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Tanus 58.—Duy-of-the-week variation in the wholesale sules of pinte of grade B
milk tn the New York metropolitan area, by months, 192}

FPeroentupo of average sales for the weok

Sundsy | Monday | Tuesdoy wﬁ‘;’;“' Thursday| Fridey | Saturday

Per cent 1 Per cent | Per cent | Per cent | Per cent
I ¥ . .4 173 144.8 . 1.2 163
Fabruwry_. ... 1485 11459 £33 5 1155
March - 1184 i 8 3 o4 1110
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Mavombur, - 1.2 7 M b 0%, 5
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Tasre 54, —Dey-of-the-week variation in the wholesale sales of grade B bulk milk
in the New York metropolitun urea, by months, 1524

Ferventnge of sverage salea for the weak

Month

Sunday | Monday | Tuesday wﬁ;’;"“' Thursduy] Fridey | Saturday

Per cent | Per cent | Per cent | Per cent | Per cent | Per cent
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Fabruary Th ] 1024 14, B le- A1) 07 4

s 10t 6 iH.0 1055, 4 7. 8
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Tasue 55.—Duy-of-theweck variation in the wholesale sales of extra-hedvy cream
1 the New York metropolilan arca, by months, 1924

Parcantage of nverago sales for tho week

Month

sunday | Monday | Tuesdey w‘é";g”’ Thursday| Friday | Saturdsy

Per cent | Fer cent | Per cent | Per cent
Junnary_ .. 8.4 U5, 3 3 3.7
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Tavve 56-—Day-of-the-weel: variation in the wholenele sales of Ught cream in
the New York metropolitan area, by months, 1924

Porcentage of nvarage ssles for the weak

Month
Wednes-

Bunday | Moodey | Tuesdey day

Thursday. Fridny | Saturday

FPercent | Fercent | Percent | Per cent | Percent | Per cent | Per cent
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Tapue 57.—Day-of-the-wesek pariation in the wholesale sales of condensed milk in
the New York metropolilan arca, by monthy, 1924

Porcentiape of avernge sales for Lhe weak
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Fo Ly v . B
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Tanvue 58—Day-afthe-week variation in the wholesale sales of butlermills tn the
New Yorl: metropolitun area, by menths, 1084

Parcentaps of average sales for the week

Month

Bnndny | Mandony | Tuesday WEI%?,M‘ Thursdoy| Friday | Soturdny

Frercent | Fercent | Percent | Percent | Percent | Percent | Per cent
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Tasre 59.—Effec! of holidays an the rela
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TapLe 60.—Effect of holidays on the relail sules of quarls of grade A milk in the
New York metropolitun urea, 1924
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Tanee Gi~Efecl of holidays on the retail sales of quarts of certified milk in cerfain
divtricts in the New York metropolitan area, 1984
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Taste 62.—Effect of koliduys en the relail sales of pinls of grade B milk: in certain
districts in the New York metropolilan areq, 1924
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TabLe 63.—Kfect of holidays on the relail seles of extru-heavy ercowm in certuin
distrivis tn the New York metropolitan arce, {944
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Tasur 64.—Correlotion betiveen the weelidy average macimun femperature and the
weekly wverage sules of mill, by months!
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# Maximum temperalure correclod for sepsonal varintion.  Sales of milk corrected for sceular trond,
sonsunnl enclution, aad bholidoy varition.  Batl exproessed as pereentnge deviations from Lhe nverage for
the preceding ¥ woeks,  Porfect sgieenncst bevween tempsrature and soles would be exprossed by the
correlutlon goyllicient 41,
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Tapue 85.—Correlalion between the masimum lemperature on a given day and the
seles of millc on the following day, by months
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 hachinum tempernture correctod for sensonal voriation.  Sales of tilk corrected for secular trend,
antl for seasonal, doy-of-the-week, smd holidoy verletions, Both exprossed as percentuge doviatlons from
the nvorags for tho procecdiog 7 diys.  Perfect upreemoent between tonperature and sales would be exprossed
by the corrgluting coelllctont 3. :
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