
HY! 1 of 
Ge 

yf ee > 

L602 Se, % % ay ‘s 
—— —~ . @ 

= fe * 
= * 
. . = 
e 

tm % s A ; 
%G \) 4 ek 
“arin ) 

> 

Division of Agricultural Sciences 

MONT VEE RST Y OF CALIFORNIA 

THE MARKET FOR 

UNITED STATES RICE: 

DOMESTIC 

G. L. Mehren and Nicholas Thuroczy 

CALIFORNIA AGRICULTURAL EXPERIMENT STATION 
GIANNINI FOUNDATION OF AGRICULTURAL ECONOMICS 

Mimeographed Report No. 162 March 1954 

~ 's \ Jy *, 

~ Ve 
Ps 

C7, 



| ee ~ 

r. > 
25,8 coos Paw 

q % . mre Ne ‘ y 4 ‘ . “s oa “ 4 
“WS,” Ayes Peet) 5ST ine b ae e060) S32 k 2 

ett ae ond a ie | 4 Be Le ’ fi ye 
_ i * 

‘ Hast ¢ 7 . » 

— . ms ia 

~~ ad * Ms ¥ ; 

et _" 

4, 
x) A S5 ¢ 4 t 

age Se 
af » 

r= x * 
> 

- > 

‘> 

“ 

i Py 

f ‘ eae | 5 

vit ay 
" ‘ 5 

: 5 

‘ 
is +, ‘ 

ee 

1 : - 3 

4 
j = - 

H ’ 

. 
+ - ’ 7, 

t ye Ot. P . ‘+ 
4 

j 

al ‘ , z . 

‘ o . 

bro 

i ' 

; 3 3 ; : 
"1 ’ r 

{ : 
> - J n ? 5 fee 

q - : 4 
‘ 

i 2 

a . t ; 2 

» rs r 1 ¢ 1 . * gs! 



SUMMARY 

This report is an analysis of the domestic market for United States rice. 
A second report is an analysis of the world market. Changes in acreage, 
yields, production, carry-over, domestic and territorial utilization, exports, 
and prices are described for the various segments of the United States rice 
industry. Statistical analysis of the determinants of prices, exports, ship- 
ments, and imports is in the main applicable to the entire United States since 
all segments of the industry are closely interrelated. Relationships prevail 
ing among such major determinants are measured in several time periods. 

Over the last three decades, production has tripled in the face of a slow 
increase in domestic-territorial utilization and nearly stable domestic use as 
food. The increase in production has been in response to drastic changes in 
world demands since the beginning of the second world war. Nearly 60 per cent 
of United States rice production now depends on overseas outlets at prevailing 
prices. Until 1936, minor quantities were exported to Europe. The Latin 
American market expanded thereafter. Since the end of the war, the export 

market has consisted mainly of Cuba and Asiatic countries. Asiatic sales have 
generally represented crisis markets financed frequently by noncommercial 
sources of dollar exchange. 

California production has effectively paralleled United States develop- 
ments, Territorial sales and manufacturing outlets have absorbed large 
proportions of California output, but utilization in the various channels has 
fluctuated widely. Most important, there has been a sharply increasing 
percentage of steadily increasing total production sold to unstable export 
markets. Loss of such markets or decline in the prices received in them would 
result in shrinkage of the United States rice industry through bankruptcy or 

the imposition of controls. 

Prices have fluctuated violently over the 0-year history of the industry. 

Total production has risen steadily, but acreage in long-grain types has ex- 
ceeded acreage in medium-grain types since 195. Short-grain acreage, mainly 
in California, has increased steadily. Yields have been highest in California 
but have fluctuated sharply in all areas, All states demonstrate potential 
for rapid expansion of output. Changes in California and United States average 
annual on-farm prices have been very highly correlated. In general, separate 
statistical analysis of variation in prices and utilization for California 

alone was unsatisfactory. 

There is evidence that over the entire 0-year history, a given percentage 
increase in United States supply, with no change in United States buying power, 
has been associated with a larger percentage decline in price and, therefore, 
a reduction in gross farm income. Thus, a relatively small increase in output 
can lead to a relatively large decrease in price unless offset by an increase 

in purchasing power. The net relationship of United States farm price te total 
annual supply has varied among the several time periods. However, an increase 
of 1,000,000 hundredweight, rough basis, in the annual United States supply was 
associated on the average with a decrease in farm price of about 15 cents, with 
no change in national income, With a given total supply, a rise of one point 
in the index of national income was associated with a rise in price per 
hundredweight, reugh basis, ef about 2.5 cents. Farm prices from vayious 
eutlets——domestic continental, territcrial, or expurt--were the sawe in each 
yeare Centinental and territorial markets were segments of a single integral 
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market. Until recently, variation in volume of United States exports had 
little effect upon world prices. United States annual supply has exceeded 
the amount which, if sold in domestic-territorial outlets, would have yielded 

reflected farm prices equal to the United States farm price reflected from 
export sales, ‘Thus, the export price reflected at the United States farm was 
a floor level which effectively determined farm price in domestic-territorial 
outlets and the quantities sold therein each year. 

Analysis of determinants of price and utilization was not significantly 

improved by deflation of prices and national income to eliminate the effects 

of changes in the general economye Statistically stable interrelationships 

could not be discovered for the time period 191-1952. Acceptable anclyses 

were obtained for the years 1921-190 and for 1921-1952, excluding the price- 

control years. Disposition of 25,700,000 sacks, rough basis, in domestic~ 

territorial outlets in 1952-53 yielded en average farm price of $6.05. 
Without price support, sale of the entire supply would have lowered United 

States price to $2.36. If demand were lowered by a 5-per cent decrease in 
the index of income and if the entire 1953-5) supply were sold in domestic- 
territorial outlets, average farm price would fall to about $1.22. If the 
world price reflected at the United States farm were to fall to support-price 
level, it is estimated that about 21,000,000 sacks would go to government 

storage under 1952-53 conditions and about 2,000,000 sacks if national income 
were to fall by 5 per cents Increased export supplies in other nations, 

declines in demand, or scarcity of dollar exchange in importing nations could 

lead to this contingency. 

Imports into the United States have never been heavy. On the average, 

in the 1921-1939 period, a net increase of United States milled price of 

81,00 was associated with an increase of annual imports of 216,000 sacks. 
A net increase of one kilogram in the per-capita Asiatic rice production 

was associated with an increase of imports into the United States of about 

20,000 sacks. 

Over the years 1921-190, a net decrease of $1.00 per sack, rough basis, 

in United States farm price was associated with an increase of United States 

exports of about 3,500,000 sacks, A net increase of one kilogram in average 

annual Asiatic per-capita production was associated with an increase of 

United States exports of about 10,000 sacks. A net rise in the national 

income index of one point was associated on the average with an increase in 

United States exports of about 110,000 sacks. Variation in United States 

exports could also be explained satisfactorily in terms of variation in 
other related factors. 
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THE MARKET FOR UNITED STATES RICE: DOMESTIC 

Questions at Issue 

General Questions.--This inquiry into markets for California rice origi- 

nated from interest of California producers of several commodities in export 

outlets upon which farm incomes partly depend. Supply, distribution, prices, 

and income prevailing before the war have changed drastically and perhaps 

permanently. Exportation has been expanded by recurrent economic dislocations. 

Some export markets have been financed by noncommercial funds. There have 

been international allocations and a full-scale battery of control and support 

devices affecting both domestic and foreign trade. In some industries, Cali- 

fornia production has increased sharply to meet unusual foreign demands. 

Sudden loss of unstable foreign markets might require that production be 

decreased either through bankruptcy or through governmental controls. 

With foreign trade still at a relatively high level, successful analysis 

may provide partial basis for policy to mitigate the impact of possible future 

contingencies. This exploratory analysis encompasses four major objectives: 

(1) to describe trends in distribution of California agricultural commodities, 

(2) to estimate the impact of changes in foreign sales upon California farm 

price and income, (3) to measure the net effect upon sales in major channels 

of changes in the major determinants of supply and distribution, and (h) to 

appraise ideas offering prospect for the maintenance of export volume. Rice 

was chosen for a pilot study including: a quantitative analysis of the impor- 

tance of foreign trade to producers and handlers; measurement of the factors 

determining the volume of exports from California; and feasibility of changes 

in trade promotion, methods of trade, government policy, or Se organi- 

zation as possible means of maintaining or increasing foreign trade. 

Rice Questions.--There are four specific questions at issue in the pilot 

study: (1) variations in California and United States supply and distribution 

of rice, (2) effects of changes in supply and distribution--or in the compo- 

nents or determinants of those series--upon price and income, (3) control over 

supply and distribution or both to maintain price and income, and (4) methods 

to hold or expand present foreign markets. 

v Trade promotion might encompass a variety of devices intended to lift or 

at least to hold current levels of foreign demand, Such devices might include 

continuous contact with foreign trade and government agencies after the model 

set by several American industries, It might also include commercial demand 

promotion methods. Methods of trade would include the kind of product-~as 

paddy versus undermilled versus fully milled--methods of delivery, and terms 

or methods of payment. Industry organization could include such questions as 

proper methods for the maintenance of long-run markets of lesser immediate 

importance than some of the new foreign markets, two-price systems, or stabi- 

lization payments out of voluntary industry organizations. Government policy 

would include appraisal of the entire battery of government devices to foster 

or to control foreign trade movements and to adjust domestic production to 

changes in demand. 
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2. 

Methods of Analysis.--Major determinants of domestic supply and distribu- 
tion are identified, . Interrelations among them are measured, Quantitative 
estimates of the net effects ypon price and income of changes in each of the 
major variables are derived.2/. Procedures for controlling price-determining 
factors are considered. The same procedure was followed for analysis of 
changes in the volume of imports, of territorial shipments, and of exports. 

Several conclusions became apparent at the outset of the analysis. 
Relationships between prices, output, and distribution differed in various 
periods of the years 1912-1952, Therefore, the relationships prevailing in 
each of several time periods were analyzed separately. . Annual average prices 
received by California producers are so very highly correlated with other 
state and the United States national annual average on-farm prices that vir- 
tually the same results would be obtained from analysis of California and 
United States average farm price. Major variables were highly correlated 
with national purchasing power. Generally, in years of relatively high 
purchasing power, both output and price of rice were relatively high. Gener- 
ally, in years of relatively low national income, both prices and outputs 
were relatively low, This intercorrelation has significant implications with 
respect to the analytical methods which could be used and with respect to the 
reliability of statistical results,’ 

The Data 

United States Supply and Distribution.--The basic supply and distribution 
data for the United States are assembled in Table 1. Data are generally avail- 
able after 1910. However, the industry became commercially significant about 
1912. Price-output-distribution relationships during World War I clearly 
deviated from the basic relationships which prevailed over the next twenty 
years. The impact of war demand carried over through the season of 1920. 
Thus, summary tables were prepared from the season of 1921 to date. However, 
analysis of some phases of price and distribution determination covered the 
years 1912-1952. . Other analyses applied to shorter subperiods. There are two 
main periods during which stable interrelationships prevailed: (1) the inter- 
war years of 1921-190, and (2) 1921-1952, excluding the price-control periods 
of 1942-1945 and 1951. - 

Annual farm supply and farm production were highly correlated.3/ Supply 
information was classified under carry-over imports, farm production, end 

2/ This step in the analysis can be described by posing this question:. 
with no changes in the magnitude of other determinants of any one of the 
variables, what is the change in such variable consequent upon or associated 
with some specified amount of change in any one of the other factors with 
which it varies systematically? 

3/ The regression of total United States supply, X,, on United States farm 
production, X,, is as follows: 

1921-1952: Ky = =2653 + 1,007 X53 vr = 0.9957 
1921-19hO: Ky = +2023 + 27 THSX43 rv = 0.9738 
L9L~1952: Xy = #0652 + .yLXys rv = 0.9905 
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TABLE 1 

United States Rice: Supply and Distribution, Rough Basis, 1921-1953 

Total 
mili- 
tary 

house |USDA |car~ 

gust | and jhold-| ry~ Im- 
Civil- 

Total | ian 
2 millsjings lover ports}supply, food export| cial |tary |ment | ment 

1,000 hundredweight 

7,523 |1,102 
8,997} 912 
9,062] 876 
9,418] 900 
9,323 |1,082 

10,263 {1,092 
11,338 |1,027 
10,795} 899 
9,992 |1,009 

10,995 |1,015 
10,183] 919 
11,723] 842 
8,509] 854 

11,215] 854 
10,477 |1,046 
12,046 11,194 
12,046 ]1,144 
11,292 {1,120 
11,969 |1,168 
11,892 11,353 
10,815 }1,620 46 
11, 292 |1,675 4,261| 2,476 4,477| 1,261 

(Continued on next page.) 
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Table 1 continued. 

Distrioution 

_ | tary jexport cial | tary 

661|1,631} 2,292) 29,264 92) 31,648 
277(|2,754] 3,031] 30,974 6} 34,011 

38571,031| 30,668} 161) 51,860 
569} 1,283] 52,497 58| 33,838 
246) 692] 35,217 99} 36,008 
15, 420] 38,275 73| 38,768 
--| 1,124) 40,757 84| 41,929 

185} 2,330; 38,689} 724|41,691 
45] 3,324145,797| 808)49,856 
--| 1,358} 48,660} 360/ 50,292 

2,508}52,529] 106) 54,556 

a/ Dashes indicate zero. 
b/ Imports and exports, July-Octobers shipments, August l, 1953-January 21, 1954. Exports include relief shipments. 

c/ Blanks indicate data not available. 

Sources: 
Cole 2: Carry-over for southern states, August 1, and for California, October 1 year, For the period 1921-1931, 

carry-over, or stocks at the beginning of season, represents only the southern states, For California, 

no reliable data are available for the same period. From 1931 on, carry-over stocks represent the sum of 

the stock of the two rice-growing regions. U.S. Production and Marketing Administration, Annual Market Sum- 

mary of California Rice, 1936 and succeeding issues. For the southern states: U.S. Production and Marketing 

Administration. Annual larket Summary of Southern Rice, 1952. Carry-over for 1955 is the estimate of Mre 

Karl Fox, U.S. Bureau of Agricultural Economics. 

Col. 3: Data for USDA holdings of rice obtained and converted to rough rice on the basis of 1 pound rough to 65 

pounds milled rice. U.S. Bureau of Agricultural Economics. The Wheat Situation, October-November-December, -- 

1952, pe 10. (Continued on next pages)” 
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Table 1 continued. 

Cole 4: Colum 2 + colum 3%, “ 

Col. 5: Data for the years 1921-1950: U.S, Bureau of Agricultural Economics, Crop Reporting Board. Farm Production, 

Farm Disposition and Value of Rice, 1909-1950. For the years 1951 and 1952: U.S. Bureau of Agricultural 

Economics, Crop Reporting Board. Farm Production, Farm Disposition and Value of Principal Crops, 1951-1952, 

Pe 23. For 1953, farm production is an estimate as of November 1, 1953, by U.S. Bureau of Agricultural Eco- 

nomics, Crop Reporting Board, in Crop Production, December 17, 1953. 

Col. 6: Data for the years 1921-1949: .U.S. Foreign Agricultural Service. United States Farm Products in Foreign 

Trade, Statistical Bulletin No. 112, p. 172. For the years 1950-1953: U.S. Foreign Agricultural Service. 

Foreign Agricultural Trade, monthly summaries for June. Data converted for the three years on the basis of 

1 pound of milled rice (broken,. etc.) = 1.65 pounds rough rice. Import data based on July 1 year. 

Col. 7: Colum 4 + colum 5 + colum 6, Estimate for 1953 by U.S. Department of Agriculture for determination of 

i necessity for quotas or allotments. 

Col. 8: Civilian food consumotion for the period 1921-1933 is based on the per-capita consumption and the total United 

States population, adjusted for undernumeration of children under 5, converted to rough base (100 pounds 

rough = 65 pounds milled rice)» January 1 population was used because data are based on crop year, that ig, 

for 1930-31 crop year, used January 1, 1931, population. Some downward adjustment was made on the per-capita 
consumption (not exceeding .2 pound) to make the data for 1921-1933 comparable to the data used in the next 
period 1934-1952. This dowmward adjustment was necessary to account for the military procurement and use of 

broken rice by brewers. Basic data available in Consumption of Food in the United states, 1909-1948, UeS. 
Bureau of Agricultural Economics, Misc. Pub. No. 691. For the period 1934-1951, data taken from U.S. Bureau 
of Agricultural Economics. The Wheat Situation, October=November-December, 1952, issue, pe 10, and converted 
on the basis of 65 pounds milled = 100 pounds rough rice. For 1952, the estimate is given in terms of milled 
rice (and converted to rough) by lir. Karl Fox, Head, Division of Statistical and Historical Research, UeSs« 

Bureau of Agricultural Economics. 
Col. 9: Data for the years 1921-1950: U.S. Bureau of Agricultural Economics, Crop Reporting Board. Farm Production, 

Farm Disposition and Value of Rice, 1909-1950. For the years 1951 and 1952: U.S. Bureau of Agricultural 
nn Crop Reporting Board. Farm Production, Farm Disposition and Value of Principal Crops, 1951 and 
9525 Pe 23s hi 

Cole 10: Data represent rice fed to livestock and farm household use. Sources are the same as for colum 9. 
Col. 11: Brewers' use includes brewers' as well as broken rice. Data for the years 1921-1953: U.S. Bureau of Foreign 

and Domestic Commerce. Statistical Tables on Alcoholic Beverages (Revised), undated mimeo. For 1933: UeSe 

Bureau of Industrial Alcohol, Statistics Concerning Intoxicating Liquors, December, 1935. For 1934-1941: 
U.S. Bureau of Internal Revenue. Statistics on Fermented Malt Liquors, annual mimeo. For 1942+1952: UeSe 
Bureau of Internal Revenue, Annual Report, All figures are based on year beginning July 1. Original data 

converted to rough rice on the basis of 70 pounds milled (broken) = 100 pounds rough rice. 
Cole 12: Colum 8 + colum 9 + colum 10 + colum 11. 
Col, 13: Data for the years 1921-1949: U.S. Foreign Agricultural Service. United States Farn Products in Foreign 

Trade, Statistical Bulletin No. 112; pe 172. For the years 1941-1951: U.S. Bureau of Agricultural Eco- 
nomics, The Wheat Situation, October-November-December, 1952, issue, pe 10. Corrected: 65 pounds milled = w 

(Continued on next page.) 
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Table 1 

Cole 

Cole 

Cole 

Col. 

Col. 

Col. 

continued. 

15: 

16: 

100 pounds rough. For 1952, commercial export is the estimate of Mir, Karl Fox, U.S. Bureau of Agricultural 

Economics, Washington, D. C. All figures in this colum based on years beginning July 1. 

Primarily relief shipments (Lend-Lease, UNRRA, postwar aid program, and MSA). Data from: U.S. Bureau of 

Agricultural Economics. The Wheat Situation, October-November=December, 1952, issue, pe 10. These USDA 

shipments exclude military shipments abroad (fiscal year beginning July 1). 

Colum 13 + colum 14. Total exports for 1952-53 through all outlets are estimated at 25,154,000 hundred= 

weight, rough basis. 
Shipments to United States territories: Hawaii, Puerto Rico, Alaska, and Virgin Islands since 1955. From 

1921-1940: UeS. Department of Agriculture. Agricultural Statistics, 1942, pe 40. Converted on the basis of 

1 bushel of rough rice = 45 pounds. For 1940: figures represent only July-liarch, inclusive, and were not 

published later, For 1941-1951: U.S. Bureau of Agricultural Economics, The Wheat Situation, October=- 

November-Decembéer, 1952, pe 10. Estimate for 1952 is test of Mr. Karl Fox (converted on the basis of 65 

pounds milled = 100 pounds rough rice). 
Nonmilitary shipments by the U.S. Department of Agriculture to the territories (stockpiling). Data obtained 

from: U.S. Bureau of Agricultural Economics. The Wheat Situation, October-November=December, 1952, pe 10. 

The same conversion factor was used: 65 pounds milled = 100 pounds rough rice. 

Colum 16 + colum 17. 
Wherever it was possible, military procurements were broken down into direct military use by the armed forces 

and military relief shipments to the occupied territories or countries. Colum 19 represents total military 

procurements for both civilian relief feeding in occupied areas and military food use. The National Food 

Situation publishes figures (generally in October-December issue) on Distribution of United States Food 

Supplies on Fiscal Year Basis and gives the percentages of United States civilian, United States military, 

United States territory, and export use of foods. Rice is one of the commodities listed, Since exports 

include food by United States military for civilian relief feeding programs in occupied areas, the United 

States military use is exclusively for the armed services. In the fiscal year 1947-48, for example, the 

National Food Situation in its October-December, 1948, issue, pe 21, shows United States military for armed 

services has taken 4.3 per cent of the available 2,031,000 pounds of milled rice. This corresponds in terms 

of rough to about 870,000 bags in milled equivalent which is about 1,545 bags in terms of rough rice (65 

pounds milled = 100 pounds rough). Total military takings are based on the table in the U.S. Bureau of 

Agricultural Economics, The Wheat Situation, October-November-December, 1952, issue, pe 10. The difference 

between total military takings and direct military food use represents foreign relief shipments generally 

included in official export estimates. These military relief shipments (Japan, Korea, Ryukyu Islands, eto.) 

since 1944 in terms of rough rice equivalent, 1,000 hundredweight, were as follows: 5,138 in 1944,-1,989 in 

1945, 8 in 1946, 88 in 1947, 453 in 1948, 1,062 in 1949, 1,400 in 1950, and 4,751 in 1951. For 1952, no data 

available on relief shipments, but it is likely that direct military use was of minor importance of the total 

military takings. Data based on July 1 year. 

{Continued on next pages) 
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Table 1 continued, 

Note; Wherever it was possible, data of rough rice were used directly from available sourcese With respect to accuracy, 

some discrepancies may be present in the table wherever conversion of milled to rough rice appearse A separate 

column of balancing item may reflect the magnitude of these discrepancies. Drying loss, waste, differences arising 

from the use of July-year exoorts, shipments and brewers' use, and error in date of conversion would be reflected 

in the last “error” colum as plus or minus item to balance the total supply and total distribution with year's end 

carry-oute 
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total supply. Distribution data were divided into United States continental 

disappearance, exports, territorial shipments, and military procurement. Each 
classification was further divided into its most important components, Data 
were assembled for both rough rice and for milled rice equivalents. 

Supply.--Changes in United States supply and civilian food consumption are 
shown in Figure 1 and in columns (2) through (8) of Tables 1 and 2. Total 
supply is now more than three times the total supply of 192). Carry-overs were 

heaviest in years of low purchasing power or of war crisis. Imports fluctuated 

widely with unusually heavy importation in 1925 and in 1936-37. Imports 

increased in the past three years but are still no significant part of total 
supply. Changes in components of United States imports are shown in Figure 2 
and Table 3. 

The United States, which 20 years ago produced 20,000,000 or fewer sacks, 
now produces more than 50,000,000 sacks of rice per year. Domestic utilization 

has increased relatively little. There has been a continuous uptrend in farm 
production since 1912, but the rate of increase accelerated sharply in 1935. 
Further expansion was stimulated by the second world war and by relief feeding 

necessitated by political difficulties in rice-producing and rice-using areas. 

The upward drift of United States supply was again accelerated by the Korean 

War. Both supply response and the market for United States rice have reflected 

international emergency for more than 15 years. 

Distribution.--Variations in total continental disappearance of rice and 

in each of the major components of total continental utilization are shown in 

columns (8) through (12) of Tables 1 and 2 and in Figure 3. Utilization for 

food had increased steadily after the end of World War I. From 1926 through 

1935, about 11,000,000 sacks of rice were so used. For a few years thereafter, 

domestic food utilization rose to about 12,000,000 sacks, declining during the 

years of war rationing. Civilian food consumption now provides outlet for from 

12~13,000,000 sacks, rough basis, per year. There has been no significant 

change ,in per-capita consumption. Use as seed has kept pace with total produc- 

tion.4/ However, civilian food and seed use still absorb considerably less 

than one third of the total supply of rice in the United States, Feed, farm 

waste, and other uses are relatively insignificant. Brewers! use of rice and 

rice products has become a fairly stable outlet, accounting for as much as 10 

per cent of total farm production. Total United States continental disappear- 

ance=--civilian food, seed, feed, waste, other uses, and brewers' use--absorbs 

about 20,000,000 sacks out of a total supply exceeding 50,000,000. At prevail- 

ing price levels, some 60 per cent of production must find a home outside the 

continent. 

Exports, shown in columns (13) through (15) of Tables 1 and 2, have 

increased sharply. Overseas shipments are shown in Figure ). Exports by 

destinations are shown in Table ), and in Figure 5. Exports fluctuated between 

1,000,000 and 6,000,000 sacks, rough basis, during the interwar years, Com- 
bined commercial and Department of Agriculture nonmilitary exports have 

increased from about 6,500,000 sacks, rough basis, in 190 to about 20,000,000 

L/ In some areas, the proportion of rice production used as seed has 
increased. Per-capita consumption and per-capita disappearance are indicated 

in Table 18 below. 
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TABLE 2 

United States Rice: Supply and Distribution, Milled Basis,2/ 1921-1953 

‘Distribution 

' | :.Tota | 

| | United : 
Suppl | States Total 

Carry-over, | conti- Bxportd/ Shipment@/ mili- 

jare- {Total | Farm ' | nental USDA j USDA | tary 

house |USDA |car- | pro- Civil- Feed |Brew-|disap- | Com- |non- {Com= |non= |Total| pro# 

| and jhold-| ry= | duc- | Im- {Total jan and jers' |pear- {| mer- mili- |Total lmer= mili- jship-jcure- 

Year {millsjings jover | tion |ports |supply|food¢/ | Seed other| use | ance | cial jtary exporticial |tary |ment |ment®. 

j 3000 hundredweig 

{ { | i l i : 

oer; 987) --f, 937 |10,910 736 '12,583 4 66 | 680 | 228 -~ 5,798. 5,415 =< 5,416| 1,994 =~ |1,994 -- 

1922 | 580 --: 580 /11,570 695 |12,845 5,848 | 563 | 222 -~| 6,633 |; 3,707 -- | 3,707} 2,302 -_ 2,302 wee 

1923 840 wri, 840! 9,230| 382({10,458| 5,890 | 541 |; 214 73| 6,718 | 2,278 ie | 2,278) 2,526 ~- 12,526 oe 

1924 | | 207; 9,050} 576} 9,833; 6,122 | 555 | 204 48} 6,929! 1,120 -- | 1,120! 2,264 =~ 12,264 “- 

1925 94 aint 94; 9,090 }]1,318 {10,502| 6,060 | 668 | 201 124) 7,053 482 mo 482'2,236| <= (2,236 -- 

1926 807 -~| 807/11,500 710 }13,017 6,671 | 674 | 200 113] 7,658 | 3,043 oo 3,043] 2,428 | =~ (2,428 ae 

1927 j1,134 ~~ (1,134 /12,340; 441313,915) 7,370 | 654 | 200 47; 8,251! 3,098 one 3,098! 2,551 ; =~ (2,551 we 

1928 683 --| 883)12,060} 368j13,311! 7,017 | 555 | 207 74 7,853 | 3,927 ven 3,927|2,813 | --|2,813 ~~ 

1929 510! ~-| 510/10,980{ 312|11,802| 6,495 | 623 | 211 55| 7,584 | 2,895 -- 2,895) 2,873 =~ 12,873 “= 

1930 | 490 | --; 490/12,480 355 |15,525 1A? | 626 | 216 53| 8,042 | 2,810 ae 2,810/3,018 | -- |3,018 oe 

1931 966' =| 966}12,390 305 113,661 | 6,619 | 567 | 204 45| 7,435 | 2,747 oo 2,747| 2,887 | --|2,887 -- 

1932 {1,872: ~- 11,872 )11,560 217 |13, 649 | 7,621 | 520 |} 226 62| 8,429 | 1,777 oo 1,777 | 5,370 | =-- 13,370 ae 

1933 41,377! 9 == }1,377}10,460 | 390)12,227) 5,531 526 | 231 279} 6,568 | 1,008 -- | 1,008|3,063; --}|3,063 som 

1934 1,740 | =-}1,740/11,250; 427113,417! 7,290 770 1,030| 9,090 ; 1,229 -- | 1,229/3,110 =-- |3,110 oe 

530 11,550} 585{/12,665; 6,810 890 1,397} 9,097 847 -- 847 | 5,010 om 3,010 ae 

13,780 |1,716 |16,336; 7,850 1,360 1,163 105355 | 520 -- 520; 2,937 -~-|2,937 -- 

15,190 |1,065 |17,943! 7,830 1,090 2,507 j11,227 | 3,109 we 3,10913, 389 -- {3,389 -- 

15,230] 675|17,405| 7,340 930 2,602 10,872 | 3,439 -- | 3,43913,019 -- 13,019 a“ 

115,300} 506}17,954;| 7,780 950 1,983 ]10,713 | 3,049 on 3,049|3,161 --|3,161 a 

15,410] 232 }18,342| 7,730 1,090 1,889 |10,709 | 3,940 -~ | 3,94013,314 ~- 13,3514 - 

14,620} 110|16,420| 7,030} 1,220 |2,043/10,293| 4,570} 30) 4,600/2,160} 650}2,810 200 

118,900} 90|19,180] 7,340] 1,280 |1,714/10,334 | 2,770/1,610 | 4,380) 590 )2,520 2,910} 820 

O 
° 

(Continued on next pages) 



Le 

~ - 

ape} ‘PO 4g 50 ST 

gee aes | eee ke Orr \ <i ae. Ss'aqgo; eT! ‘TROPS e 
| oon-er*goo] sro rePorey 
| 

t 

iTT° S08) 

Oh Br tht Oy 
? Pa! P 

SS my ’ : 

DS toa t 
¥ 

Penge ames cat oa Spates Syne th eth Re eS eee oat om aE as OME aes Saiaensenae Sree et dk iz : ieee soa Sut 

i ’ : { I ; Bites 2 
| Fees Teo] +; Feerre*soy| aGire*teo! Atego; ftseg 8 fi Miede Hobgee | shi: letayo | Boga! das lptuch tet 
| Toe peeee <i*eagire*eso | 778 frereea| K5020; Fess0 ptaes he gss | erase | ‘i Mois hl 88 03 
| Tee SNC | “i shapofrate7o! Ses TA*Res{ E°ts0 Moe0 — jF*e0a. 46" sba i” a¥o.! = | Staigidlete! <. 
, BBs S280) ~~ {$*280re”s00 | woe rat got, Sage @e0 F083 To"sts| ofoms! 351 gtowa: site 
igege temo: -«ly*sogtre*sa0 | | oe} AOS. Lees bey 1 o%eas ro*aes | of eee7 a 8251970 - 
; Fees «ec: ~~! 900) fe" TON Foe? atses: S8ga; res fs*s0atie'sss | e"fox: =- 1} stom is * gas 

[ Fage + Gia, =! R50 13 ion aoolr*srs psi eso | F*See  irSreaiieteas Bfoj; a=} esd tags. 
: ies | ee, _ QaGy "a0 t enotrs "eee | aero ft Gis uF PORN o.O8s |; SEK! ee fen e*ore: 
, Tear vcd Tae | ni “Sep «VUAIFO TERS) AP Spo Yt aay | F*agp! B05 ptt’ ina ?*s8a/ S*y70 | 

, See PTS e*eujyorweo| ecotystysa! wage! ose y ser} Slab erage | fieee| == 1 }*c0R! oes 
: Reee aS aoleepester*26o | SFA IDS" eGe) GMEST [ees ese | | OS) Be Sey : oot sper  ohake 
a of A cag 87200 802 onee! Peyd-| agh & SOF eat gee! Ssgu; Sh et yes is* pay 
ites | saste*sa0 |. seo 'ro¥asa = | ge Srp; Se hg i 

} 

iat 
= 
5. mt 

Teo. BD Bae £75: te 

— penpiy crthcemah verte 
ey sete capa 

al. 8020 tere ipo "aes" 
Soa.7 8020 |. ere! o* eee 
— @"520 2hs 7o'Fee"- 
BoitT*exo! gaa! is" eee' 
m4 Barone S28; SPE 
oe 

wegne see ae eee 

Tseoghoe : Ee ge ae 1: ore Pour 3 
te Bay 2 ; -“ ; rs 

i geo ee ‘eee ij : ean ‘nore eliv, iim | We: omy, | ware se omg ee wee Trees * hie VF 
4 cat ste | ona (err ky, iB eee cen reas i: 

i: > ua i: , Ease ee i: ei... 

\- : 

HVTKSY.opy cea yee: 

+ 

G5 QS det 

ne OS. a a 4a 

paw t $ 3205 | 
aerel y “B8e 
we ae 

besa : 
la cbOne ore ie 

fom piyTe Ee i y 

icy a : 

x e- 

pHboyA sme pee pizprpion’ yatyeq: Reese’ ae rast-Tyee" 

ee har 
{ MOIR mect ob 

GF Sb og 

i t 
ty. ie SF eee  . “i 

Fat aa or 

| nia piace’ 

ewe 4 

4 «< id 

{) sHghted 

aj . 

Se ree aeeeeg  n nene. 

oe 

w + 

bt eter 



Table 2 continuede 

j ~ Distribution 

mer= |mili- ‘Total jmer- 
cial | tary 

1943 430{1,060 {1,490 }19,480 5,030 ! 3,130} 800 

1944 180}1,790 |1,970}20,450 | 5,080 2,560 |4,040 

1945 520} 250} 770)20,440 | 7,100 |2,490 3,160}1,920 

1946 480| 370} 850/21,890 8,360 {1,840 
1947 290] 160; 450/22,990 ; 8,620 |3,260 
1948 260} 10] 270}25,030 ; 8,790 }3,320 ' 
1949 730} =-| 730126,440 11,989 i 9,450 13,790 
1950 j1,390} 120)1,510|25,220 13,538 ' 8,880 |3,480 
1951 [2,130]  30|2,160/29,660 13,091 |13,370} 580 |15,950 |5,480 
1952 940! -=-| 940/32,790 3,373) 13,238)12,460; == |12,460 {3,800 
19588/| »/| | | | 

a/ therever it was possible, milled data were used. Until 1933, data available in rough terms and not in milled terms. A 

conversion factor of 1.62 was used--that is, 62 pounds of milled rice = 100 pounds rough. 

b/ Carry-over until 1931 for southern states oly. Crop year for California, October 1; for South, August l. 

o/ Civilian food data from Agricultural Statistics until 1933 (1940, p. 49) which are comparable to the Wheat Situation 

table from 1934 on. Marketing year, August 1 base, 
a/ Both exports and shipments from 1921 to 1952 are on July 1 base. 

e/ Military procurement brolen down to relief and military food use. Based on National Food Situation yearly disappearance 

tables. For breakdown, see Sources to Table 1, Col. 19. 

£/ Dashes indicate zero. 
Imports and exports, July-October; shipments, August 1, 1953-January 21, 1954. Exports include relief shipments. 

h/ Blanks indicate data not available. 
OT 

(Continued on next page.) 
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Table 2 continued. 

Sources: 
Col. 
Col. 

Col. 
Col. 
Col. 

Col. 

Col. 
Col. 

Col, 

Col, 

Col. 

Col. 
Col. 

Col. 
Col, 

Col, 

Col. 

Col. 

Col. 

Year is marketing year. For California, October 1, and southern states, August 1, 

Carry-over for California, as of October 1, and, for the southern states, August 1. Data from 1921 to 1931 

represent stocks for the southern states only: there are no reliable stock data availuble for California 

prior to this date. Data for 1952 and 1°35 represent the sua of California and southern stctes carry-over 

from the Annual California Rice Market Review and the Annual Southern Rice Market Review, both issued by the 

U.S. Production and Marketing Aduinistration, and converted 62:100 pounds. From 1934 on, carry-over stock is 

identical with the U.S. Bureau of Agricultural Economics, The Wheat Situation, October-November-December, 1952, 

table, p. 10. 
U.S. Bing of Agricultural Economics, The Wheat Situation, October-November—December , 1952, table, p. 10, 

Column 2 + column 3. 
1921-1933 production figures: U.S. Department of Agriculture. Agricultural Statistics, 1942, p. 41. Con- 

version: 1 bushel = 45 pounds rough rice, and 100 pounds rough = 62 pounds milled. 1954-1952: U.S. Bureau 

of Agricultural Economics, The Wheat Situation, October~November-December, 1952, pe 10. 

Import data, 1921-1939: U.S. Department of .griculture. Agricultural Statistics Yearbooks of 1924, 1926, 

1927, 1936, and 1942; and Imports of Principal Agricultural Products in the U.S. by Country of Origin. For 

1940-1952: U.S. Office of Foreign igricultural Relations. Foreign Jgricultural Trade. U.S. Foreign Trade in 

Agricultural Products, by Commodities and by Country, Annual Fiscal Year, All import figures are based on 

fiscal years beginning July l. 
Column 4 + colum 5 + column 6. 
Civilian food data for years 1921-1933: U.S. Department of Agriculture. Agricultural Statistics Yearbook, 

1940, p. 49. For 1954-1952: U.S. Bureau of Agricultural Economics, The Wheat Situation, October-November— 

December, 1952, p. 10. 
Prior to 1934, rough figures converted to milled base. Fro 1954-1952: U.S. Bureau of Agricultural Economics. 

The Wheat Situation, October-November—December, 1952, p. 10. 

Same as for column 9, 
See Table 1, Sources, Col. ll. 
Column 8 + colwan 9 + column 10 + column ll, 
Based on fiscal year beginning July 1. Figures converted on the basis that 1 pound milled rice is equivalent 

to 1.62 pounds of rough rice, 
U.S. Bureau of Agricultural Economics. The Wheat Situation, October-November-December, 1952, p. 10. 
Column 15 + column 14, 

U.S. Bureau of Agricultural Economics, The Wheat Situation, October-November—December, 1952, p. 10. Prior to 

1934, see footnote to Table 1. 
Same as for column ls. 
Column 16 + column 17. 
U.S. Bureau of Agricultural Economics, The Wheat Situation, October-November-December, 1952, p. 10, for 

column 31, but broken down to military and nonmilitary procurement. See note to Table i. 
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FIGURE 2 

3.0 

United States Rice: 

u Imports, Rough Basis, 1921-1952a/ 

2.4 

/ Broken or Screening= 
Uncleaned (Brewers!) 

Flour, Meal, , 
Polish, and Braré CEC0.07-— 

\7 oS 

| | ; 

\y, 

v : i Cleaned Patna 
. OTA (Soup) 

——<——— h N 

— \ P06 

0 SN per Se =_ 

3 Cleaned, 
Excluding Patna 

1925 1930 1935 1940 1945 1950 
Fiscal year beginning July | 

o 
OT Savas, SEI ROKK , 
o © 
\7 

2 

2 Y 6) y®, vy, o, O Y Oo 

Oe, 
$25 

XD 

o ©, Oy 
25 

a/ Outturn, 60 per cent. 

b/ Includes broken rice prior to February 1, 1936. 

¢/ Included with flour, meal, etc., prior to February 1, 1936. 

Source: Table 3. 

Le 





: TABLE 3 4 

United States Rice: Imports of Rice and Rice Products, 
Rough Basis,@/ 1921-1953 

isca Our; 
year Cleaned, | Cleaned meal, Broken on 

beginning | Uncleaned | excluding} Patna polish, screening Total 
July 1 (rough) Patna (soup) | and pranb/ (brewers )o/ impor tsO/ | 

Aa SOON NEY: GAA AT. NNN NOE. SRE: CREE ERNE WR: 
Ne TB | 5 ore 

1921 61 1,11) e/ 13 1,188 
1922 117 950 7 15 1,082 
1923 51 536 17 60h, 
192), 120 695 67 882 
1925 307 1,546 110 1,963 
1926 117 908 20 50 1,095 
1927 60 56h 30 43 697 
1928 81 21 38 20 560 
1929 70 351 37 18 476 
1930 62 hhs 35 10 555 
1931 17 286 18 8 329 
1932 16 294, 13 27 350 
1933 33 25h 25 369 681 
193) 65 493 53 703 1,314 
1935 36 19 82 13h 505 952 
1936 111 321 95 43 2,390 2,960 
1937 59 13h. 53 27 1,463 1,736 
1938 5 125 82 22 825 1,099 
1939 2h 11) 97 17 591 8h3 
190 10 75 53 5 239 382 
1941 1 50 107 1 23 182 
192 ae 145 -- oe 150 
19h,3 7 7 -- 8 ho 95 
19k ~~ -~ oe =o 5 
195 oe 37 oe 22 108 167 
194.6 -- -~ 48 59 
19h:7 oe a -- 77 25 102 
1948 oe 7 “- 15 53 75 
1949 od 10 oe 16 86 
1950 -- -- + 6 728 73k 
1951 -- 16 _ -- 802 818 
1952 ~o -- -- ws 364, 36h 
19532/ ~~ oot on wn 106 106 

a/ Sixty per cent outturn or 1 pound milled = 1,67 pounds rough. 
B/ Includes broken rice prior to February 1, 1936. 
¢t/ Included with rice flour, meal, polish, and bran prior to February 1, 1936. 
d/ There may be a slight difference between the total imports of Table 1 and 
™~ the present series due to conversion from milled rice to rough. 
e/ Blanks indicate data not available. 
f/ Nashes indicate zero. 
B/ July-October. 

Sources; 
1921-1939: U.S. Department of Acriculture. Agricultural Statistics Year- 

books of 192, 1925, 1927, 1935, and 191. Washington, D.C. 
190-1952: U.S. Office of Foreign Agricultural Relations. Foreign Agri- 

cultural Trade, U.S. Foreign Trade in Agricultural Products by 
Commodity and by Country, Annual Fiscal Years, Washington, 1.0. 

Processed, 
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sacks now. Commercial exports are now a larger outlet than domestic food use. 
Aggregate nonmilitary and commercial exports have absorbed greater volume than 
domestic food consumption since about 195. Overseas sales now comprise about 
three fifths of the total annual supply. 

There has been a relatively stable increase in the sales of United States 
rice to the territories, These now account for well over 10 per cent of total 
United States supplies. Military procurement has risen sharply since the 
beginning years of World War II. Changes in sales to these outlets are shown 
in Figure h, 

The dependence of the rice industry upon overseas markets and the effects 
of war crises is clear. The crisis markets must be maintained or replaced by 

other foreign markets if drastic reduction in output or price is to be avoided. 

The relative importance of different regions and countries as United 
States markets is shown in Table }; and Figure 5. European sales have increased 
from the low point of 15 years ago. Immediately after World War II, relief 
shipments to distressed nations accounted for relatively large proportions of 
aggregate exports to Europe. The Canadian market remains important. Wartime 

exports to the United Kingdom and to the U.S.5.R. were heavy. Sales of rice to 

Germany virtually ceased with the accession of Hitler, The relatively large 

commercial exports to Europe of 1926-1930 have not been paralleled in recent 

years. 

Shipments to Latin America have represented a large part of total exports 
since 1936. By far the most important market in this region has been Cuba. 
Sales to the British West Indies and Venezuela have tailed off sharply since 
the Korean War. Cuba now represents nearly the entire Latin anne market. 
This nation is not a market for short-grained rice, however. 

Prior to World War II, sales to Asiatic countries were negligible. Heavy 
postwar shipments to the Philippine Republic, China, Indonesia and, since 1950, 
to Japan and Korea reflect the economic dislocations of war. Relief shipments 
to Korea and sales to Indonesia absorbed heavy volume with sharp expansion of 
Japanese sales in the past two years. In 1953, Japan obtained a large part of 
its total supply from Thailand and Burma. Taiwan, Italy, and Spain were other 
important suppliers. These data are shown in Table 6, Rehabilitation of 
normal supply areas may adversely affect the United States. The Asiatic market 
is of highest importance to the California industry. 

Territorial sales, comprised almost entirely of shipments to Puerto Rico 

and to Hawaii, are shown in Table 5 and Figure 6. Minor sales have been made 
to the Virgin Islands, and fairly heavy shipments have been made to Guam, 
Southern states dominated the Puerto Rico market prior to World War II. Cali- 
fornia has shipped more than the South since thene. California has always been 
the most important supplier to the Hawaiian market. Southern states penetrated 

5/ Cuba is also fostering internal development of rice production. 
Venezuela has invested heavily in domestic rice production, has made rice 

importation and internal distribution a state monopoly, and has maintained 

a domestic price twice as high as the world price. 
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18. 
TABLE ) 

United States Rice: Exports!’ by Country of Destination, 
Milled Basis,b/ 1923-1953 (Fiscal Year Beginning July 1) 

ountry an 

destination nl 192) 192 1926 iat 1928 pee sol aon bo! | a 1931 19328 | 1933 
undredwei 

Europe 
Belgium 
France 

Germany 
Greece 
Netherlands 
Sweden 

Switzerland 

United Kingdom 

95 | 8h] 25) 188 sal 232| 90 
65 | 3h} 3] 52! 12h} 161) 13h 
51 | 36} 3h} 369| 358] 38} 379 
e/ 6 7 

19h} 151 
76; 28 

321 | 210} 81} 337) 355} 18} 359 

2h6 | 72) 23) 27h! 373) 145} 132 
778 | 436} 166}1,220/1, 338 !1,731}1, 319 
231 70| 9 75| 142] 198; 182 

Tatin America 
Argentina 28h 
Chile. | | | 194 

| 

Total, Europe 
Canada 

Cuba 67 
Venezuela 

Canal Zone 

British 
West Indies 

French 

West Indies 
Netherlands 
West Indies 

Other Latin 
Americat/ 
Total, 
Latin 
America 

| Asia 
Ceylon 
China 

Indonesia 
Japan 
Korea 

Philippine 
Revublic 

Saudi Arabia 
Total, Asia 597 6; | 685 20} 146 9 

All others 
Asia and 
Africa 701 344-83) G3]. 33R] 233}. Sl 

Total, world [1,906 | 7h6| 276/2, 345) 2,30h|3,13}2,352/2,2h5 j2,1hh [1,359 {1,006 

230 | 203; 56} 282; 470} 846} 216 160 6 

230 | 203| 56} 282! 70} 86} 761 160 h2 

597 | 6} hb} 685) 20; 146 9 

(Continued on next page.) 
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19. 

Table hl continued, 

continent of 
destination 193! 1935 11936 ae 2% sos ao e} 1940} 191} 192 | 19h3 | 

00_hundredweg ht 

Europe 
“Belgium 101} 42} 28 
France 175; 3h} ho 
Germany 89! 28 8 
Greece 82| 85] 27 
Netherlands 52; 11] 13 
Sweden 3h) 26 h 
Switzerland 
United Kingdom} 122] 7] 5h 
USSR 
Other Europef/| 61] 27) 11 
Total, Europe 716} 300} 185 

[e2) Oo 1 ! 1 ! ! ' ! i 

LS 10 «=| 157 --| == 
111 78 <-| =! 890) 633 

- a 
97 | 95 

| 625| 430! bho! 81) 337 1332 
ot 187 15h 122 252 237 

| 
-| me eee 

5 co 5 Ww & Ww Oo { 1 I 1 is 

SES gee 

e ‘Oo Wi 

no 

iim Li6 etl 
1,947 2h 2 565 1,469 | 3,475 }3,652 [2,228 |2, 914 

61 isl & h 

5 
Cuba 310| 36h) 239 
Venezuela a 
Canal Zone 
British 

West Indies 
French 
West Indies 

Netherlands 
West Indies i 1 2 
Other Latin 
Americaf, ad 8 h 

* 
| 2 43 | 
| 

16 20 96 

America 30h 63] 266 |2, 280) 2,537 j2,419| 1,595 | 3,572|3,937 (25267 ae 

| 
| 
| 

Total, world [1,22 | 8h2| 516 3,096! 3,368 3,037! 2,17h | 3,930(4,573 4,239 b, 96 

Indonesia 
Japan 
Korea 
Philippine 
Republic 

Saudi Arabia 
Total, Asia 

All others 
Asia and 

Africa 

7 

3} wi 6 5 | 7 

5 | 

| 
2) b| 28 10 | 

(Continued on next page.) 
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20. 

Table h continued. 

ountry and 
continent of zal i/ sol 

destination = 195 | 196 }19 ie aout 1949 gee 19612/ 1952=/ 1195 
hundredweig 

Eetope 
Belgium 9 1 1 58} 271) 18 57 52; 12h 
France 26 | — a 27 om saat ae sais “a 

Germany awe -- 2 hs 23 -- -- -- -- 

Greece 20 ~~ 87 220 231) 295 209 -- -- 

Netherlands -~ -- -- -- 11 2 -- -- ae 

Sweden -- ~— —_ -- -- -- oe — -- 

Switzerland -- -- -- 38 109} 100 21 39 kl 

United Kingdom ‘aoe 2 om onl om on = «= 
USSR 81 _— -- -- -- -- -- -~ -- 

Other Europe!/ 62} 91 100} 212] 60; 7] 2h 9} 47 
Total, Europe 193 10} 192 599 705} 588 290} 100 212 

Canada 62} 301} 2h) Su7 | bah} 472} 307] bh3} 601; 206 
Latin America 
“Irgentina ok oe Pee em, ee Be ee eee ene 
Chile 

Cuba 3,42b14 5535/5456 14,926 | 55250/7,321) 5,118) 4,858) 3,178 
Venezuela 1 2 3 5 103 2551 32h 196 86 110 

Canal Zone hs 3 36 7 32 
British 
West Indies 100 20; 120 112 162 hi6é 5h 81 

French 
West Indies 1h 19 163 15 

Netherlands 
West Indies 8 5 h 10 21 2h 25 yl 

Other Latin 
Americal 31 25 3 3 10 wn 3h 9 57 

Total, 
latin 

America 3,571 3, 62h his 591 5,62h 55 220 5,893 7,730 5,427 5,075 3; 3h5 

741 64,7 -- 

636} 92 —_ 810 oe -« -~ -- -- 

Indonesia 601 ~- 886} 1,731 | 1,799| 1,100 - 

Japan 60 7 10! 669} 910| 5,430: 4,420) 1,82) 
Korea 488 94 -- 15| 2,821] 4,460! 1,05) 

Philippine 
Republic 1,679 12, 72h -- 852 431 -- 71 -- -— | 

Saudi Arabia 13) 163 83} 101 91 139 61 | 

Total, Asia =~ |2,916} 3,276] 2,661 | 2,815] 2,914 |1,030|10,953;10,766) 2,939 
All others 
Asia and ' 

Africa 87} 292 83 62 146 36 126 89 -- 

Total, world 5,106 }7,121/8,419}9,107 | 9,130 }10,130 |9,693 117,239 17,391 6,702 

(Continued on next page. ) 
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al. 

Table continued, 

a/ The totals may differ from other export listings due to the fact that this table 

has been compiled from different sources, Also, some sources include and others 

exclude paddy rice prior to 1933 and after. 

b/ Rice other than milled converted to terms of milled at 65 per cent, 

c/ No data available by country of destination of rice exports prior to 1923, 

d/ Prior to 1932, rough rice excluded. 

e/ Blanks indicate data not available. 

£/ Prior to 1929, several countries listed are included in "Other Europe" and 

"Other Latin America" due to unavailability of separate data. 

g/ Dashes indicate zero. 

h/ Exports from 1947 on include military relief. 

i/ August-July year. 

j/ July-November year. 

Sources? 

1923-1950: U.S. Department of Agriculture. Yearbooks of Agricultural Statistics. 

1951-1952: U.S. Foreign Agriculturel Service. Foreign Agricultural Circular. 
FR13-53. October, 1953. 

1935-1939 
(Average): U.S. Foreign Agricultural Service, Foreign Agricultural Circular, 

FR13-53. October, 1953. 
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TABLE 5 

United States Rice: Shipments, Milled Basis, 1921-1953 

<r 

Year United 
beginning States Puer to 

1 shipmen ts Rico Hawaii Alaska 
3,000 huncreaweig 

1,2118/ 

a/ Blanks indicate data not available. 
b/ Calendar year base--otherwise, year beginning July 1 
t/ Complete data not available. 
G/ Normal low. 
@/ Dashes indicate zero. 
£/ Since April 7, 1948, shippers are exempted from the requirement of filing 

declaration for merchandise moving between continental United States and 

the two territories of Alaska and Hawaii. Shipments, therefore, to 

Hawaii are not listed in the FT800 reports since April, 1948. Figures 
for Hawaiian rice shipments are obtained from the Annual Market Summary 
of California Rice, U.S. Production and Marketing Administration. 

g/ August 1, 1953-January 21, 195h. 
E/ July, 1953-January, 195h. 
ources; 
1921-192: U.S. Department of Commerce, Foreign Commerce and of United 

States. 
192-1953; UeS. Bureau of the Census. U.S. Trade in Merchandise and 

Gold and Silver with U.S. Territories and Possessions. 
Monthly resorts, FT e 
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TABLE 6 

Japanese Rice; Imports by Countries of Origin, 

Milled Basis, 1935-1939 and 1946-1953 

Imports from: 

Total United Thai- | 
Calendar year imports, Burma | States | Taiwan; land {Egypt | Korea | Italy | Spain| Others 

1,000 hundredweight 

1935-1939 average 

July-December, 1949 

January-December, 1950 

January-December, 1951 

January-December, 1952 

January-December, 1953 

a/ Dashes indicate zero. 

Source: U.S. Foreign Agricultural Service. Foreign Crops and Markets, Washington, D.C., February 1, 

1954. 

tz 
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FIGURE 6 

United States Rice: Territorial Shipments 
by Destination, Milled Basis, 1921-1952 
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that market a short time before the outbreak of the second world war but now 
make few sales there, Puerto Rico absorbs about two thirds of total shipments. 

California Supply and Distribution.--The difference between the utiliza- 
tion patterns of California and other United States rice is indicated in 
Table 7. 

Supply.--Carry-over as a proportion of total supply has decreased in 

recent years. Carry-over stocks have been held by the United States Department 
of Agriculture only in wartime years and in 1949, Farm production remained 
fairly constant--oscillating about a yearly output of around };,000,000 sacks, 
rough basis--until shortly before the outbreak of the second world war. Within 
the past 30 years, crops as small as 2,000,000 sacks have been produced. There 
has been an uptrend since 192), sharply accelerated upon the outbreak of the 
second world war. The upward trend has since been maintained, Present produc- 
tion of nearly 12,000,000 sacks, rough basis, is more than twice as high as the 
California production of 191. Domestic disappearance in all uses absorbs only 
about one fifth of output. The supply data for California rice are shown 
graphically in Figure 7. 

Distribution.~-Changes in distribution of California rice are indicated in 
columns (7) through (21) in Table 7 and are charted in Figure 8 The most 
important long-run outlet for California production has been shipment to off- 
shore United States territories. United States continental disappearance, to 
a large measure for military use, was the major channel during the years of the 
second world war. Exports increased and the relative shipments to territories 
decreased during that period of controlled distribution. Domestic channels 
have taken a relatively minor proportion of total California production since 
World War II ended. In the past 15 years, there has been a slow but stable 
rate of increase in utilization of California rice by cereal manufacturers. 
Internal shipments to other parts of the United States for territorial reship- 
ment have been relatively minor except for heavy diversions made in one year by 
the Surplus Marketing Administration. Army utilization within the nation was 
large during the second world war. Utilization of California rice by bg wers 
was heavy from 1936 to 192 and is still a relatively important outlet. 

Since the beginning of the second world war, exportation has been one of 
the significant markets for California production. Exports were relatively 
small in the decade 1929-1939, Wide year-to-year variations reflect the 
political or military source of much of the California export demand in recent 
years. The general uptrend in aggregate domestic use roughly parallels the 
changes in annual total production. Figure 9 indicates significant annual 
fluctuations in domestic uses: civilian food, seed, feed and other farm use, 
brewers! use, and cereal manufacture, The net farm prices received for rice of 
a given type and grade from sale for food use, feed, brewers! use, feed, or 
cereal manufacture seem to have been equal, Net farm prices from different 
uses could not now be differentiated. Data are not available to analyze the 
impact upon farm income of price discrimination among different domestic 
channels. 

6/ Brewers! use is apparently a stable outlet. Substitrtes for rice are 
used only in response to major changes in price differentials. 
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TABLE 7 

California tice: Supply and Distribution, Rough Basis,®/ 1921-1955 

Distribution 

' Tota 
| United 

| States | 
conti- ¥ Year Suppl | Ce~ Shipment tore/_ begin- Farm | real | Do- nental 

ning pro- 'Civil-;manu- |mestic |Brew= Feed | disap- 
Octo- (|Carry-| duc- |Total ian fac- |ship- jers! and |pear= |Puerto ship= 

ber 1 jover tion {suppl fooac/ turec/ menta/ use®/ Seed|other|ancef/| Rico |Hawaii | ment 

ee ee ee ee ee 
1,000 hundredweight 

{ 

1921 | 1,357| 3,280} 4,637 397 i/ 1| 594 
1922 451 | 3,465| 3,916 676 1 
1923 743 | 2,552| 3,295 782 1 
1924 4551 1,964| 2,419 581 
1925 108 | 2,160| 2,268 476 1 
| 1926 87 | 3,594| 3,681 573 1 
1927 117] 4,032] 4,149 562 1 
1928 | 1,411] 3,677] 5,088 456 1 
1929 | 1,110 | 2,574] 3,684 503 3 
1930 512 | 3,272| 3,784 374 4 
1931 359 | 3,712| 4,071 186 3 
1932m/| 809} 3,510] 4,319 934 
1933K/| 314] 3,110] 3,424 641 
1934 463 | 3,715| 4,178 769 
1935 193 | 3,330| 3,523 469 6 
1936 510 | 4,223] 4,733 506 120 
1937 283 | 4,099| 4,382| 368 ; 148 mu 
1938 674 | 3,769| 4,443| 387 | 227 15 
1939 997 | 4,050| 5,047| 135 | 276 {1,049 
1940 | 972 | 4,248| 5,220] 324 | 266 79 
1941 786 | 3,787] 4,573| 669 | 277 42 
1942 82 | 5,682 5,764 | 279 | 254 339 

\ im 

rs 
(Continued on next page.) 



: yeas” 22 prose rats |. 
| Teas sae 42 “=| et Tato aas Ae eh GRY: ee ~~] 2) { Tee ese ww} 332 
Teas | 582) eee t rage { 270} ~-| eog 

reat} | tea] So ae \} ote wg aed 
seer ‘| . ee nd a8 1820 ars | pas aoe i T*770 en” 

wuu UYdmuwaw SBSSRSES py 
oe 

QeyTgeers yee: onbbyA eug prepegpacron? ony ‘peezera\ TasT-Tae2 

EYErE A 



Table 7 continuede 

os te ene A ca te ARE: A Re RS RN a et a a 

Distribution 1 

Total | 
| | United 
| | { States | 

| Year Suppl Ce= | conti- Exporti/ 
| begin | Farm | real | Do- ;nental| Shipment to:2/ Export Mili= | 

ning pro- Civil-jmanu- j|mestic |Brew-= Feed | di sap- {| Total | and /(|Com- {tary 
| octo= Carry~ | duc- Total | ian fac- |ship- ,jers! and | pear- Puerto ship- | ship=- ,jmer= | and ; Total 
ber 1 overd/ tion | suppl foodc/ turec/|mentd/ usee/ Seed other] ancef/ Rico | Hawaii | ment menth/ cial {USDA {fexport 

1,000 hundredweight 

396 757 | 221| 344 1943 859} 6,552| 7,411|1,783 
1944 1,096} 6,750} 7,846 408 {4,017 476 | 341 
1945 185 | 6,262] 6,447 462 549 | 332 | 370 
1946 191 | 7,913] 8,104 546 412 ! 298} 363 
1947 44) 8,035| 8,079 431 =~ 624 | 370 
1948 93! 6,832) 6,925 440 =~ 588 | 436 
1949 800 }10, 218 |11,018 391 ~~ {1,163 | 337 
1950 177 | 8,270} 8,447 421 -- 757 | 447 
1951 394 110,676 |11,070 576 -- 561 | 469 
1952 51 j11,715 j11, 766 755 - 569 | 535: 

| 19530/ 116 }11,948 |12,064 234 

a/ Only milled head converted to rough: from 1921-1932, on the basis of 50 pounds milled = 100 pounds rough; from 1955 on, 

milled head converted on the basis of actual head outturn,. 

b/ Stocks from 1933 on, taken as reported by U.S. Production and Marketing Administration, California Rice Market Review. 

Prior to that date, stocks represent the stocks reported in the Rice Journal every year on rice statistics converting 

milled rice to rough on the basis of 1 pound milled = 1.62 pounds rough rice. Stocks until 1952, on August 1 year base. 

Stocks include USDA holdings in 1,000 hundredweight as follows: 611 in 1943, 1,035 in 1944, 91 in 1945, 7 in 1946, and 

755 in 1949, 
ef For 1921-1932, civilian food (domestic trade) has been arrived at by deducting from total supply: seed and other uses, 

shipments, exports, and closing stocks. No breakdown available on civilian food and use by cereal manufacturers prior 

to 1937. 

d/ Includes small shipments to the South; U.S. Surplus Marketing Administration shipments in 1939 and 1940; and, during 

World War II, army takings primarily for overseas relief, 
82 
° 

(Continued on next page.) 
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Table 7 continued. 

e/ Brewers't rice converted to rough base by actual total milling outturn. The conversion factor differs from those used on 

head rice. Therefore, brevers' rice is not included into the total United States disappearance; for the period, 1921- 
1934, excluded from total United States disappearance, 

£/ Excluding brewers' use. 
e/ Shipments to territories during and after World War II also include U.S. Department of Agriculture shipments, No data 

available for separate comercial and U.S. Department of Agriculture shipments, 
n/ Shipped as rough. 
i/ Exports include U.S. Department of Agriculture and military relief shipment, including the following: 1944--448,000 
™~ bags for relief (Europe); 1945--976,000 bags to the Philippine Islands and United Nations (UNRRA); 1946--640,000 bags 

for Philippine and China relief and 346,000 to Cuba; 1947--1,881,000 bags to China; 1948--754,000 bags to China, 
Austria, end Germany; 1949--2,674,000 bags to Japan and Okinawa; 1950--1,064,000 bags to Japan and Okinawa; 1951-—328,000 
bags to Jepan and Okinawa; and 1952--2,104,000 bags to Korea and Ryukyus,. 

j/ Blanks indicate data not available. 
k/ Estimates: Hawaiian shipment for 1921-1924 on the assumption that total United States shipments to Hawaii are exclu- 

sively from California, 
1/ Dashes indicate zero. 

In general, figures prior to 1933 are only rough estimates based on scarce data available obtained primarily from the 
Rice Journal. Farm production and seed use are those obtained from the U.S. Bureau of Agricultural Economics, Crop 
Reporting Board. Far. Production, Farm Disposition and Value of Rice, 1909-1950. Exports and territorial shipments 
are those reported by the U.S. Production and Marketing udministration, Annual Summary of California Rice. 

n/ October, 1953-January, 1954. 

*6¢ 
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FIGURE 7 
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FIGURE 9 
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Total overseas sales include territorial shipments, commercial exports, 

and exports made by the United States Department of Agriculture and the mili- 
tary. Territorial shipments were also made by the United States Department of 
Agriculture during World War II. Shipments from California to Puerto Rico have 
increased greatly since the war ended. Shipments to Hawaii have decreased as a 
percentage of overseas sales, although California is still the major supplier. 
Commercial exports declined after 1929, have fluctuated violently since the 
war, have trended upward in both absolute and relative magnitude, and in some 
cases have been financed by noncommercial sources of foreign exchange. Mili- 
tary and United States Department of Agriculture procurement together have 
accounted for heavy overseas sales, Territorial sales are still the largest 
and most stable overseas outlet. The downtrend in shipments to Hawaii has been 
continuing since 1932, The sharp upturn in Puerto Rican shipments, which has 
compensated in part for shrinkage of the Hawaiian market, dates from World War 
II, Trade sources indicate that retention of the Puerto Rican market by 
California may be endangered if shrinkag2 of exports should induce efforts by 
southern states to recapture that market. None of the overseas channels appear 
to have been stable either on a year-to-year basis or over the long run of 
three decades. The purchasing agency and the destination of California rice 
exports have also varied. Since 19), Commodity Credit Corporation and mili- 
tary acquisitions have been important export outlets. Latin American outlets 
were important in the immediate postwar years but have since tended to decrease. 
Rice has been exported in heavy volume over the past few years to the Japanese 
market, The instability of that outlet was indicated in Table 6, Prior to 
World War II, Japan imported mainly from Taiwan, Korea, and Thailand. Until 
after World War II, the United States made virtually no impact upon the 
Japanese market. 

Details of territorial shipments are shown in Figures 11 and 12, Since 
1921, the volume sold to Puerto Rico has doubled--from about 1,500,000 sacks, 
milled basis, in 1921 to about 3,000,000 now. Shipments from California 
increased from about 500,000 sacks, milled basis, to about 2,000,000 sacks. 
Southern states penetrated the Hawaiian market during the war. /ifinor quanti- 
ties had been shipped thereto prior to the war. Total Hawaiian shipments rose 
from about 00,000 sacks in 1921 to more than 900,000 sacks, milled basis, in 
1932, and then drifted downward to about 600,000 sacks, The decrease in 
Hawaiian per-capita consumption may continue. 

By far, the bulk of export sales still originate from the South, Califor- 
nia exports increased sharply after 191 but southern exports increased faster. 
There is little stability in the proportion of total United States exports 
originating from the two areaS.e California has exported as much as one fourth 

and as little as 5 per cent of annual exports within the past five years. 

Commodity Credit Corporation and military exportation of California rice, 
shown in Figure 1h, have fluctuated widely. The category "others" in Figure 1) 
is largely comprised of nominally commercial exports to Asiatic markets. lspe- 
cially in Japan, such exports appear to have been made in the face of dollar 
deficits on trade balance, apparently made up largely by expenditures of the 
occupation and military forces. 

The proportion of annual United States production of rice originating in 
California over the past decade has varied from one fifth to one fourth. There 
have been similar fluctuations in the percentage of California output used in 
each of the three major classes of outlets--domestic, territorial, and export. 
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TABLE 8 

United States Rice: Shipments to Puerto Rico and Hawaii 
by Areas of Origin, Milled Basis, 1921-1953 

eo ee 
Tota ] From j Tota From Apparent 
United Cali- | From Uni ted Cali- shipment 
States | fornia South States formia from South 

3000 hundredweig 

(Continued on next page, ) 
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a/ Blanks indicate data not available. 

b/ Dashes indicate zero, 

c/ For the years 1937-191, total United States shipments to Puerto Rico and 
~ Hawaii are based on calendar year since these totals are not available on 

fiscal year base, 

a/ August 1, 1953-January 21, 195k. 

e/ July, 1953-January, 195. 

Source; For Puerto Rican and Hawaiian totals, 1921-191: UsS. Department of 

Commerce, Foreign Commerce and Navigation of United States, 19l\6-1952: 
U.S. Bureau of the Census, United States Trade in Merchandise and Gold and 

Silver, with United States Territories and Possessions, Monthly reports 

FT800, California shipments to Puerto Rico and Hawaii were compiled from: 
U.S. Production and Marketing Administration, Annual Market Summary of 

California Rice, 

The difference between the total United States shipments to the two terri- 
tories and California shipments represents apparent territorial sales from 

the South. : 
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TABLE 9 

United States Rice; Exports by Areas of Origin, 

Milled Basis, 1921-1953 

outhern 

California exports 
exportsb/ (apparent) &/ 

17,391 
6,702£/ 

a/ Include U.S. Department of Agriculture military and nonmilitary relief 
™ shipments since 19h, See Table 2. 
b/ Include rice and grain, milled and paddy, through December, 1932, Ex- 
™ elude paddy beginning January 1, 1933. Include U.S. Department of 

Agriculture military and nonmilitary relief shipments. 
c/ Southern apparent export is the difference between total United States 
™ and California exports, 
a From 190-1945, California exports available only on October 1 year 

base~-otherwise, years begin July l, 
e/ United States exports based on August 1 year, 
T/ July-November includes relief shipments if any, 
Source: Compiled from Annual Marketing Summary of California Rice, U.S. 

Production and Marketing Administration, . Bi 
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United States Rice; Exports by Areas of Origin, 
Milled Basis, 1921-1952 
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TABLE 10 

California Rice: Exports by Destination, Milled Basis, 1921-1953 

year Latin Relief, 
beginning Total America | Europe Asia CCC, and 
October 1 exports (Cuba) (other) (Far East)a/ mili taryd/ 

1,000 hundredwei ¢! 

1921 1,606 c/ 
1922 659 =! 
1923 255 
192), 2 
1925 25 
1926 710 
1927 11 
1928 798 
1929 9h 
1930 86 
1931 79 
1932 23 
1933 11 
193k 30 
1935 7 watl/ 7 -- 
1936 260 216 hh aie 
1937 83 48 35 os 
1938 69 Sh 13 2 
1939 51 21 25 5 
190 220 
1941 105 
192 1,148 
1943 983 
194h 32h 77 o~ we 
195 716 188 on ‘ion 
1946 1,035 65 con sea 
1947 1,305 21) -- -- 
1948 517 100 wie “< 
199 2,381 290 110 ho 
1950 832 100 100 nea 
1951 3,635 133 oo 3,28) 
1952 3,22) 59 ~~ 1,771 
1953¢/ 2,537 | 2,537e/ 

a/ Primarily to Japan. 

b/ Primarily to Far East; Japan, Korea, and Ryukyus, 

c/ Blanks indicate data not available, 

d/ Dashes indicate zero, 

e/ October, 1953-January, 1954, primarily to Japan. 

Source; U.S. Production and Marketing Administration, Annual Market Summary 

of California Rice, 1935-1952. 
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TABLE 11 

California and Southern Rice; Percentage of Supplies 
Utilized in Major Outlets, 1935-19528 

Domestic 

Total supply?/ market 
Cali- Cali- Ca Ca 

Year | forn ia | South fornia | South eet nia | South ye South 
9 VOO 

hundredveight 

e 

bt >: e 

NM vo = 

eee ese 

5. 
9 
5 
8. 
2 
3 
0 ee Wwnrpr e 

ves is i 
SE Gv OV Os.0 NEU W PM OVI 

a 

DWE NDWDOUDADNOANONMUUWW EE he) e 

a/ For California crop year, October 1, 

b/ Rough basis, California and southern total supplies do not neces-~ 
sarily add up to the total United States supplies as indicated in 
Table 1 because of the absence of imports, 

California total supply based on annual reports of U.S. Production 
and Marketing Adninistration, Annual Market Summary of California 
Rice--for the South, U.S. Procuction and Marketing Administration, 
Annual Market Summary of Southern Rice, 
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These data are assembled in Table 11. The percentage of California production 
sold in domestic channels has varied from one tenth to about one fifth. The 
percentage of annual production of the southern states sold in domestic outlets 

has fallen from about 60 per cent in 1935 to about one third in recent years. 
The percentage of California production sold in territorial channels has de- 

creased from about three fifths of annual output to about one third. For the 

south, territorial shipments have dropped from about one eighth of southern 

output to about 5 per cent in recent years. Since the end of the war, the 

percentage of California production exported has ranged from 15-50 per cent. 
Over the same years, from one third to one half of the larger southern produc- 

tion has been sold in foreign channels, 

Allocation of crops among the three major outlets probably depends on 

several major determinants: size of total crop, relative sizes of output in 

different areas, grade and type constituency of the total supply, shifts in 

demand in the domestic and territorial markets, changes in world prices, and 

changes in the margins for processing and handling, All evidence indicates 

that with occasional exceptions the allocation of crop among the alternative 
outlets is effectuated by equalization of on-farm prices among the several 
outlets. Thus, annual differences in the percentages of total supply from the 
various areas going to any one of the outlets would be expected. The crucial 
fact is the increasing percentage of increasing outputs going into export from 

all the producing regions of the nation. Offshore markets now absorb the bulk 

of output from all areas. Loss of those outlets would almost certainly result 

in disastrous price decreases and painful shrinkage of productive capacity, 

Price and Output Data.--United States average annual farm prices peaked 
sharply from the 1915 low to the 1919 peak, broke drastically in 1920-21, 
recovered until 1925, sagged to the depression low of 1932, remained fairly 
stable from 1933 until 191, spiraled to the peak of 197, broke in 198 and 
1949, and recovered with the outbreak of the Korean War. These general varia- 
tions in average farm price have been fairly closely related to variations in 
national income. Fluctuations in California and United States average annual 
on-farm prices, per hundredweight, rough basis, are indicated in Table 12 and 
Figure 15, Sales data are assembled in Table 12 and charted in Figure 15. 
There has been a O-year uptrend, but the rate of increase was sharply acceler- 
ated in 1935, Since 191, variation in sales and farm prices have been 

positively and highly correlated, In recent years, the dominance of Louisiana 

in production has been overcome. 

Variation in acreages of long, medium, and short-grain rice harvested in 
the major rice states and in the United States is indicated in Table 13. 
United States harvested acreage of medium-grain types exceeded harvested 
acreage of long-grain types until 196. Except for 198, harvested acreage in 

long-grain types has exceeded acreage in other types. The uptrend in long- 

grain types has been sharp and continuous for two decades, Acreage in medium~ 

grain rice has varied widely from year to year but little long-run trend is 
apparent, There was a minor uptrend until 192 and a slight downtrend there- 

after, For the country as a whole, short-grain rice is relatively umimportant, 

although it has increased steadily over the past quarter century. Califomia 
dominates in production of these varieties. Medium- and long-grain rice has 
not been planted in significant volume in California in the past two decades. 
There has been little short-grain rice acreage in Texas or Louisiana with a 
slight peak in Arkansas about 19):7. In Texas, medium-grain rice acreage has 
declined since 191, offset by increases in long-grain varieties since 193). 
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TABLE 12 

United States Rice: Annual Average On-Farm Prices and Annual On-Farm Sales, 
United States and Four Major States, Rough Basis, 1912-1953 

1 yer} Season average prices received by farmers Quantities sold. 
Year8/ | nited States California] Texas {Louisiana| Arkansas |United States|California! Texas 

1 ROE TRUER GOES OL EE. (WUE MEN i NE ES EG ME, EE NR ae ee 
dollars per hundredweight undredweight© 

1912 1.98 1.98 2.02 1.96 1.98 9, 546 18 3,399 4,375 1,614 
1913 1.98 2.09 2.00 1.93 2.04 9,868 141 3,384 2427 1,834 
1914 1.98 2.2k 2.00 1.98 1.91 9,455 363 2,785 4,525 1,623 
1915 1.86 2.13 1.89 1.80 1.89 10,519 754 2,694 5,094 ly 
1916 2.19 2.76 2.16 2.11 2.20 16,423 1,470 4, O11 8,230 2,623 

' 1917 4.27 451 4.29 4.20 4.20 14,068 2,207 2,570 6,334 2,870 
1918 3.99 4.96 3.91 3.84 3.51 16,428 2,887 3,184 7,279 2, 97% 
1919 5.45 5.62 5.58 5.53 4.93 17,532 3,957 2,757 7,576 3,161 
1920 2.48 2.51 2.47 2.51 2.38 21,81 3,528 4,110 | 10,422 3,759 
1921 2.18 2.47 2.18 2.13 2.00 16,201 3,083 2,481 7,503 3,134 
1922 2.19 2.56 2.22 2.11 1.98 17,476 3,316 2,898 a 3,310 
1923 2.49 2.89 2.49 2.42 2.29 13,735 2,425 2,548 6,458 2,304 
1924 2.99 3.56 2.98 2.93 2.78 13,459 Lg 2,546 6,108 2;968 
1925 3.30 3.42 3.36 3.31 3.16 13,458 1,950 2,613 5,634 3,138 
1926 2.51 2.87 2.56 2.47 2.29 17,498 3,369 2,902 » 548 4, 409 
1927 2.02 2.09 1.98 2.04 1.91 18,675 3,846 3, 402 8,184 3,221 
1928 2.02 2.02 2.02 2.09 1.89 18,490 3,543 3,490 7,772 3,505 
1929 2.22 2.24 2.31 2.22 2.12 16,439 2,417 2,961 7, 722 3,339 
1930 1.74 1.76 1.78 1.71 1.76 18,853 3,093 h, 7,885 3,455 
1931 1.08 0.89 1.20 1.16 0.98 18, 826 3,555 4,578 6,535 4,2 
1932 0.93 0.91 0.98 0.96 0.84 17,520 3,355 3, 943 »691 3,532 
1933 1.73 1.58 1.80 1.73 1.78 15,714 2,956 3,142 6, 3,034 
1934 1.75 1.49 1.8% 1.82 1.82 16,347 3,570 3,138 6,846 2,793 
1935 1.60 1.49 1.60 1.58 1.82 16, 349 3,134 3,6 7,015 2, 504 
1936 1.85 L.AT 1.93 2.00 1.82 20,813 3,939 4,512 8,685 3,677 
1937 1.46 1.29 1.58 1.53 1.33 22,503 3, 5,605 8,511 4,499 
1938 1.42 1.2h 1.53 1.44 1.38 22,149 3,596 | 5,880 8, 4,129 
1939 1.62 1.31 1.73 1,64 1.67 22,793 3,879 6,535 8,797 3, 582 
1940 1.80 1.53 1.87 1.89 1.80 22,769 4,025 7,144 7,578 4,022 

(Continued on next page.) 
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Table 12 continued. 

[Season average prices received by farmers | =~ Quantities sold 9 
Year®/ United States | California, Texas [Louisiana | Arkansas | United States | California] Texas |Louisiana | Arkansas 
SGP CTY MERON AEMUPAREGT Re, UE a UES SR, ARIAS ARR, MENS RE, NMS Om 

dollars per hundredweight 

3.01 3 2.96 2.73 4,557 
3.61 34 3.60 3.56 5,362 
3.96 3 4 02 3.80 5,057 
3.93 3 3.98 3 .87 6,593 
3.98 3 4,07 3.84 5,734 
5.00 h, 5.13 5.04 6,179 
5-97 6 5-73 5.78 7,372 
4, 88 4 4.87 i, 64 8,935 
4.10 34 4.37 4 .O7 8,665 
5.09 , 5.07 5.13 T, 506 
i 82 m 4.55 4.98 8,673 
6.05 4, 6.10 5.90 9,100 
5.34 4, 

a/ Year beginning August 1 for the southern states and October 1 for California. 

b/ Figures rounded up to the second decimal. 

c/ Preliminary. United States price estimated by U. S. Department of Agriculture for December 15, 1953. California price 

estimates as of January 5, 1954, bulk, country warehouse receipt basis, No. 1 California Pearl, Particularly good 

milling quality, $5.05-$5.15. California Pearl, rough, yielding 48 pounds milled head and 70 pounds total milled, 
$5.00, bulk, country warehouse receipt basis, with differentials 1/2-1 cent per hundredweight for each pound variation 

in milled head yields and 6 cents for total milled rice yields. Sacked differential 10-15 cents. No. 1 Calrose 

15 cents above No. 1 California Pearl. 

a/ $4 .90-$5.175. 

e/ Blanks indicate data not available. 

Source: U.S, Bureau cf Agricultural Economics, Crop Reporting Board, 1912-1950 and 1951-52, 

"s 
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Dollars per cwt., rough base 

FIGURE 15 

United States and California Rice: Annual Average On-Farm Prices 
and Annual Farm Sales, Rough Basis, 1912-1952 
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TABLE 13 

United States Rice: Acreage Harvested, by Types of Rice, United States and Four Major States, 1931-1953 

United States® California 
Year Long |Medium Long |Medium |Short | Long | Medium | Short | Long | Medium | Short | Long | Medium] Short 

1,000 acres i 

1931 135 709 137 
1932 123 603 130 1 
1933 67 601 120 1 
1934 66 58h 116 

@r.0 i On FW FuWwWwWhw 

9 
7 
4 

7 
8 
T 
8 
T 
8 
1 

9 
6 
8 
8 

10 
11 

9 
1 

1 i] ' ' t (Ar tnOruwuont wmwlai NWN FRPWr PH 

i 

a/ United States total includes,also,acreage harvested in minor states like Mississippi. 

b/ Dashes indicate zero. 
c/ Acreage planted 
a/ Blanks indicate data not available. 

Source: Compiled from the annual reports of the Rice Millers Association. Rice Acreage, 1932-1952. No data available — 

prior to 1931 by states and types of rice grown. 2 



BISs yoRetiRe® TeReTANS’ one LAE REGETOO™ Pa 

Booms 
6 O% ROS BIGS we honn Bae AF MAST He 

“OELG PEMCNRS PEASE LR EU ENGR Ee SERS basso 

nae OF RTOS aa + 
ph 

piece yuereRrS Gene woe satrrepye: 

Por: 

‘qoramte brenpag 

Gomh 
& &F - te 

eqnkees 

\ flee? eferec copy se Sap 

i! E 
a 
ie 

ane 

5
6
 BERLINER ERGRES wagers 

S
a
 

r
e
e
 

p
e
n
n
e
 s
o
 

s
a
m
a
 

i
 

A R
N
 

a
 
e
c
 

oe 
e
e
e
 

e
e
e
 

o
:
 

m
e
i
n
 
P
 1 

W
Y
 

. 
e
e
 

do 
a
E
 

1
 

i
 

h
t
 

m
m
m
 

f
f
 

ae
 

.
 

1. 
Wh

e 
ae 

|
 

P
E
i
t
i
 

|
 

ct
 

| 

: 
C
i
a
 

O
R
O
 

a
e
 

4 
L
o
e
 

. 

peoser
nerion

e 
se
er
ea
ne
nn
ce
ee
n 

ee
n 

nrn
nee

eer
=ta

 
nit 

la
la

 

‘g
ay

? 
pe

pu
ng

es
en

es
e 

| 
EF 

e
p
n
n
e
e
n
e
a
t
n
e
 

SP 
ER

SE
SL

A 
L
e
 

3 
y 

c
a
 

e
e
e
 

p
l
a
t
e
n
 

+ 
ts

) 
“a

is
 

2
 

R
R
O
 

j
e
t
.
 

Ge
 

Us
 

- 
R
e
 

i
c
i
 
%
 A
Q
B
R
R
R
A
A
B
I
I
N
 
S
A
)
 

B
r
 

fr 

a
i
s
 

~ 
p
i
s
t
a
h
s
 

4
]
 

4 
e
r
 

i
t
 

A
 

a
e
 

B
e
 

r
e
e
 

O
e
 

o
t
 

i 
o
t
 

, 

:
 

of
t 

|,
 

ig
i 

a
m
a
r
 

al
an

a 
a
 

i
 

ta
 

8 
R
S
 

i
 

e
e
e
 

. 
: 

4 
50
4,
 

i
 

: 
En

 
o
/
s
)
.
 

©
 

4D 
G
b
 

hs
 

2 
7H
 

o
u
 

m
a
c
e
 

a
 

z.
 

4
2
0
5
 

A
 

ER
ES
ES
 

CR
AP
 

PR
 

ER
R 

RR
ER
 

Th
e 

L
e
 

: 
Si
te
, 

| 

"
U
e
 

2D
. 

i
 

B6
0 

0
 

im
 

GO
A 

OE
E 

Ge
n 

he
d 

Oe
 

Re
. 

Pe
et
 

P 
(
B
s
 

R
G
E
e
e
K
g
a
p
e
a
n
e
n
e
e
n
s
a
r
e
 

|
 

aE
 

t 
-_
 

e
e
 

p
w
n
s
 

aa
n 

3
 

’ 
4 

- 
. 

; 
o
h
 

to
g 

A 
S
R
E
R
S
 

B
o
 

E
R
 

2
 

OO
 

t
s
 

G
O
A
 

Oy
 

- 

M
A
B
E
 

PR
ES
S 

GR
RR
BR
AE
S 

ER
E 

a
c
c
 

ia 
a
n
i
 

i 
e
b
 

e
n
a
 

=
 

2
e
g
r
 

o
r
 

o
e
 

B
a
y
e
 

e
e
e
 

+
 

;
 

; 
}
 

:
 

i. r
e
 

=
 

+
 

s
e
 

1
 

e
e
 

C
E
T
 

R
L
Y
 

A
D
E
M
 

yy
 

e
b
 

O
7
0
.
 

Re
. 

: at ag! 

t 

2
 

by B
e
e
 

o
t
 

&
 

=
 
w
a
n
g
a
v
e
a
d
e
n
t
 

44
8s

 
Ae
ae
ge
eu
na
s 

sa
ab

 
|
 

3
 

pa
nn

e 
sa
un
ba
ag
aa
nn
et
eo
ae
 

r
e
n
e
e
 

$
P
a
 

e
l
e
 

5 
e
n
s
 

| # BR
A 

ER
ER
 

ae
el
on
gr
n 

e
e
 

i reircntesiao-onse-rac-udeliennaaaaialinelt 

Tse Teas 
+ nhoeoes> 

BLF ~ tna 

” 

VOReORe PPtneerag*’ pA GAbes O, Neos guresg opeeee Seq joes. Ws jou AbEPSE geRESe Yee: 



Thousand acres 

FIGURE 16 

United States Rice: Acreage Harvested 
by Types of Rice, 1931-1952 
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h9. 

There has been a similar decline in medium-grain plantings in Louisiana but a 
lesser increase in long-grain acreage than in Texas. Both long- and medium- 
grain acreages have increased steadily in Arkansas, As in Louisiana, medium 
grain acreage still exceeds the long-grain acreage. California leads in 
shortegrain production but is a negligible source for other typese- Changes in 
total acreage harvested among the various states have been quite similar, In 
the main, states have ranked much as now in acreage: Louisiana, Texas, 
Arkansas, and California. In all of the states acreage diminished until 1933. 
The rate of increase since then has been sharper in Texas and California than 
in Louisianae 

Yields per acre have been significantly higher in California than in other 

states, second highest in Texas and Arkansas, and lowest in Louisiana. Annual 
production, harvested acreage, and yields for the United States and the four 
major states are shown in Table 1h, Average yield per acre in California 
diminished over 1913-1925 from about 2,800 to 2,100 pounds, increased to more 
than 3,00 pounds in 193), dropped to 3,100 pounds in 1938, and rose to the 
all-time high of 190. From 190 to 191 yields in California fell from 3,600 
pounds to less than 2,500 pounds. A similar decrease in yields occurred in 
TexaSe Since 191, there has been an upward trend in California yields at 
about the same arithmetic rate as in 1925-190. Yield data are charted in 
Figure 17. 

Thus, both acreage and yields have varied widely in California.. Produc- 
tion of rice is consequently elastic to a variety of determinants. However, 
once new producers are tooled up, sharp and prolonged decreases in returns may 

be required to induce withdrawal from production. In many crops, short-run 
response of output to relative price increases is greater than short-run 
response to a relative price decrease of the same magnitude.. 

Production had reached more than ,000,000 bags, rough basis, in Califor- 
nia in 1919, fell to less than 2,000,000 in 192), and oscillated about 
4,000,000 until 192 when the upswing to nearly 12,000,000 sacks began. Texas 
production at almost 15,000,000 sacks, rough basis, has nearly tripled since 
1941. . Louisiana, with 12,500,000 sacks, rough basis, produces about twice as 
much as in 1925 but little more than in 1920. . Changes in volume of production 
in Arkansas have been similar to the increases in California. Volume of 
production by states is charted in Figure 18,, Productive capacity in all of. 
the states appears to be elastic to price prospects, but California and Texas 

seem to be able most readily to expand output. 

Factors Affecting United States Farm Prices 

Regional Price Relationships.--Average annual on-farm prices in California 

and in the United States are shown in Table 15. Annual average farm prices for 
other states were shown in Table 12. United States annual average farm prices, 
per hundredweight, rough basis, and those for California were so closely 

7/ The fall in yields in 1941 was apparently due mainly to weather. . The 
increase in yields up to 190 is attributed by the trade to new lands and 
improved technology. Expanded use of fertilizer is considered strategic in 
obtaining increased yields in the last decade. 
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TABLE 14 

United states Rice: Acreage Harvested, Production, and Yields Per Acre, 
United States and Four Major States, Rovgh Basis, 1912-1953 

United States California | exas Louisiana irkansas 

1,562 

Yield 

Acre~ fcre= per 

age age Pro= | acre 

har- duc- | har~ har=- duc- | har=- ; har- duc= } har- har- duc= | har= 

vested@/|tionb/|vestc/ vestead/ | tiond/|vestc/|vestede/ tionb/ vest¢/|vestede/ tionb/ vestc/ 
1,00 3000 

hun | 

1,000 1,000 1,000 |dred= 
acres pounds| acres acres |weight| pounds 

| 1,582; 352 90 | 1,781! 1,979 
1700 1,188} 405 104 | 1,984) 1,907 
1,534 1261] 336 92 | 1,779] 1,935 
1,625 1,124; 401 100 | 2,070] 2,070 

1,806} 445 125 | 2,841! 2,272 
1,225! 500 ize | 3,122! 2,132 

170 3,213| 1,890 
158 3,420| 2,164 
175 3,969] 2,268 
125 | 3,370| 2,696 
154 | 3,521] 2,286 
135 | 2,541! 1,882 
164 | 3,212| 1,922 
175 3,406| 1,94 

1,594} 580 
1,440] 540 
1,530| 700 
1,625! 480 
1,607| 555 
1,874| 495 
2,012} 440 
1,664! 430 

501 199 | 4,657/ 2,340 
500 175 | 3,464| 1,979 
487 164 | 5,729] 2,274 

2,068! 95 465 156 | 5,580] 2,295 
2,095; 110 491 173 | 3,698| 2,137 

‘ 

(Continued on next page.) 3 
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Table 14 continued. 

—  —_ a eT 
“Yield ‘|-- 

| per 

har= duc=- | har- har= duc har- duc- har= 

Year _|vested2/ tiond/|veste/ vestedd/ | tiond/ S/ | ve ion, (| i vest¢/|vested?/| tion®/ 

1,000 
p acres 

1952 965 
1952 874 
1933 798 
1934 812 
1935 817 
1936 981 
1937 | 1,099 
1938 | 1,076 
1939 | 1,045 
1940 1,069 

i941 | 1,<14 
1942 | 1,457 
1943 | 1,472 
1944 | 1,480 
1945 | 1,499 
1946 | 1,£82 
1947 | 1,908 
1948 | 1,604 
1949 | 1,880 
1950 | 1,620 
1951 | 1,946 
1952£/| 1,972 
1953f/| 2,157 

(Continued on next page.) B 
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Table 14 continued. 

a/ United States acreage: 
1912-1928: Based on U.S. Bureau of Agricultural Econowics, Agricultural Yearbook, 

1929-1940: U.S. Bureau of Agricultural Economics, Crop Reporting Board, Rice, Revised Estimates 1929-1940, 

1940-1948: The acreage harvested is the sum of the four rice-producing states. 

1949-1953: Allowance is given to Mississippi acreage at 2,400 pounds yield per acre in addition to the four 

-rice-producing states. 

Prior to 1929 the United States total acreage is somehow greater than the sum of acreages of the four rice-producing 

states indicating limited production in other states, too, 

b/ Annual production of rough rice (for California, October 1, and, for the rest, August 1 year) based on U.S, Bureau of 

agricultural Economics, Crop Reporting Board, Farm Production, Farm Disposition and Value, 1909-1950, For 1951-52, 

U.S. Bureau of ‘.gricultural Economics, Crop Reporting Board, Farm Production, Farm Disposition and Value of Prin- 

cipal Crops, Pp. 23. 

c/ Yield per acre is calculated by dividing annual production by the acreage. 

a/ California acreage harvested is based on U.S. Production and Marketing Administration, San Francisco, Rice, 1952, 

annual review with reference to U.S. Bureau of Agricultural Economics, These figures also correspond to the har- 

vested acreage which appeared from 1929 on in the four U.S. Bureau of Agricultural Economics publications which show 

the breakdown by counties and states, 

e/ No distinction is made in the Agricultural Yearbook prior to 1924 between seeded and harvested acreage, From 1929 on, 

harvested acreage is taken from the following sources: 
1929-1940: U.S, Bureau of Agricultural Economics. Rice, Revised Estimates, 

1933-1942: U.S. Bureau of Agricultural Economics, Rice, Istimates of Acreage, Yield, and Production, 

1939-1946: U.S. Bureau of Agricultural Economics, Rice, Estinates of Acreage, Yield, and Production, 

1944-1950: U.S. Bureau of Agricultural Economics, County “stimates of Rice Acreage, Yield, and Production, 

1951 : U.S. Bureau of Agricultural Economics, Agricultural Yearbook, 

f£/ Figures for 1952 and 1953 based on U.S. Bureau of Agricultural Economics, Crop Reporting Board, Crop Production, 

November 1, 1953, istimates, 

*2S 
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FIGURE 17 

Annual Average Yields Per Acre, Four Major States, 
Rough Basis, 1912-1952 
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FIGURE 18 

United States Rice: Annual Production, Four Major States, 
Rough Basis, 1912-1952 
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correlated that either could be used as representative of the other in measur- 
ing the impact upon price of changes in the several associated variables, For 
the years 1912-1930, the coefficient of correlation between California and 
United States prices was .975. However, during these years, California average 
annual price maintained on the average a premium over the United States average 
annual price. For the years 1931 through 1952, the correlation coefficient 
between United States and California price was .992. In these latter years, 
the gg say price bore on the average a discount with respect to the United 

_ States price,9/ One set of prices could be substituted for the other with no 
significant differences in the analysis of the factors determining variations 
in price or in the net relationships of any one of the determinants to price. 
Thus, in most of this study, only the United States season average price is 
analyzed since its determinants appear to be nearly identical with those of 
California prices, 

1912-1952 Relationships: United States.--Variation in United States and 
California farm prices for rice over the entire 0-year history of the industry 
was first analyzed. Annual farm sales varied over that period from about 
9,500,000 sacks, rough basis, to nearly 50,000,000 sacks; income from less than 
45 per cent to more than 00 per cent of the average prevailing in the base 
period 1935-1939; and prices from a depression low of 93 cents per hundred- 
weight, rough basis, to more than. 36,00. 

There were high gross relationships between annual variations in farm 
price and farm sales, between farm price and United States income, and between 

8/ The regression of California farm price, X35 for United States farm 
price, Xi» can be expressed as follows: 

(1): 1912-1930: X3 = .050)11 + 1.077893 Ky 
(18260230) 

(2): 1931-1952: Xz = =.200369+ 997101 xy 
(3h4.97028 ) 

The numbers in parentheses are teratios. Equation (1) means that, on the 
average over the years 1912-1930, the California average on-farm price of rice, 
per hundredweight, rough basis, could be estimated by multiplying the United 
States annual average on-farm price, per hundredweight, rough basis, by 1.08 
and adding 5 cents per hundredweight to the resultant product, Equation (2) 
means that, on the average over the years 1931-1952, the California price could 
be estimated by multiplying the associated United States price by .997 and sub- 
tracting 20 cents per hundredweight from the resultant product. The correla- 
tion coefficients indicate that nearly all of the variation in California price 
can be explained by associated variation in the United States price, Predic- 
tions of California price from given United States prices by the equations 
noted above would have been highly accurate, Finally, factors which explain 
the variation in United States price would also explain and almost identically 
the patterns of variations in California price. 
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TABLE 15 

California and United States Rice: Factors Affecting Prices, 
Supply, and Distribution, Rough Basis, 1912-1952 

United States 
United States | United States California | California ; United States | nonagricul-= 
season average | annual farm average on-= seasonal minus Cali- tural income, , 

Year®/ on-fara price sales farm price | farm sales | fornia sales | 1935-1939=1002, 

3 SO Eien eae teams ane SA REN NS METRE 
dollars per 3000 dollars per 

hundredweight | hundredweight | hundredweight 1,000 hundredweight per cent 

1.98 9,546 1.98 18 9,528 44.5 
1.98 9,868 2.09 141 9,727 4604 
1.98 9,455 224 363 9,092 44.6 
1.86 10,519 2018 754 9,765 51.9 
2019 16,423 2.76 1,470 14,953 59.8 
427 14,068 4.51 | 2,807 11,861 706 
3299 16,428 4.96 2,887 13,541 7667 
5645 17,532 5.62 3,957 13,575 91.6 
2248 21,818 2.51 3,528 18,290 8742 
2.18 16,201 2.47 3,083 13,118 8267 
2619 17,476 2.56 3,316 14,160 9502 
2449 13,735 2.89 2,425 11,310 102.9 
2.99 13,459 3.56 1,820 11,639 10564 
3030 13,458 3042 1,950 11,508 11364 
2651 17,498 2.87 3,369 14,128 115.9 
2.02 18,675 2009 3,846 14,829 116.7 
2.04 18,490 2.02 3,543 14,947 121.3 
2.22 16,439 2. 24 2,417 14,022 119.4 
1.74 18,853 1.76 3,093 15,760 104.0 
1.08 18,826 0.89 3,555 15,271 82.8 
0.93 17,520 0.91 3,355 14,165 67.9 
1.73 15,714 1.58 2,956 12,758 7602 
1.75 16,347 1.49 3,570 12,777 82.4 
1.60 16,349 1.49 3,134 13,215 94.5 

(Continued on next page.) 
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Table 15 continued. 

| ray Xe = Xq X5 X6 

United States 
United States | United States California | California | United States nonagricul- 
season average | annual farm average on= seasonal minus Cali- tural income 

Year2/ on-farm price sales farm price | farm sales |! fornia sales 1935~1939=100%, 
ee Wome escent DENI HRS SRN de -e StMeRRN EReeD commons 

dollars per 1,000 dollars per 
hundredweight | hundredweight | hundredweirht 1,000 hundredwei ght per cent 

101.6 
101.5 
103.3 
111.0 
126.4 
157.7 
203.1 
23207 
251.35 
248.1 
26565 
248.1 
265.3 
31302 
35549 
382.8 
412.9 

a/ Marketing year beginning October 1 for California and August 1 for southern states, 

b/ August 1-July 3l1--simple averages of 12-month indices. 

Source: U.S. Bureau of Agricultural Economics, Crop Reporting Board. Farm Production, Farm 
Disposition and Value of Rice, 1909-1950, and Farm Production, Farm Disposition and Value of 
Principal Crops, 1951-1952, 

“1S 
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U.S. annual farm prices and adjusted index of non-agricultural income 
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FIGURE 19 

United States Rice: Annual Average On-Farm Prices Per Hundredweight, Rough Basis, 
United States Annual Farm Sales, 1,000 Hundredweight, Rough Basis, 

and Adjusted Index of Nonagricultural Income, 1912-1952 
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farm sales and national income.9/ In years of relatively high national income, 
there were relatively high outputs and high prices, In years of relatively low 
income, production and prices were relatively low, It is, therefore, difficult — 
statistically to measure the net relationship of changes in sales and price 
since variations in national income sharply affect both price and sales over 
the entire period. . 

Three questions are implicit in the price analysis: (1) how closely could © 
the average annual on-farm price of rice be estimated from known magnitudes of 

farm sales and of national income; (2) with the income index held constant, how 
much on the average would farm price change for a given change in the magnitude 

of annual farm sales; and (3) with the magnitude of farm sales held constant, - 
how much would the average annual on-farm price of rice change in association 
with a given change in the level of the index of nonagricultural income? The 
annual average on-farm price could be estimated with about equal accuracy 
either from known values of both sales and income or from known values of 
sales alone, The statistical, significance of the net regression of price on 
sales is unacceptably low.st0/ The dependence of both price and output upon 

national income is clearly indicated. 

The magnitude of annual farm sales could be predicted from given values 

of annual average price and the index of nonagricultural income more accurately 

than the average annual price could be predicted from known values of sales 

9/ The gross correlations for the years 1912-1952 were as follows: 
(1) price on sales, -.689; (2) price on income, +,761; and (3) sales on 
income, +.956, . If all the variation in farm sales could have been explained 

by associated variation in national income, the gross correlation coefficient 

would have been 1.00, A cofrelation coefficient of .956 indicates that it 
would have been possible to predict the magnitude of farm sales nearly 
perfectly if given the level of the index of national income in the same year. 

10/ The regression of annual average on-farm price of rice on annual farm 
sales and the income index is as follows for 1912-1952: 

(3): 1912-1952: %, = 1495110 - 000066 X, +. .OL7168 Xe 
R= .758 (1.258928 ) (3237869) 

The symbols X,, X,, and X¢ have the same meanings as in Table 15. . The 
numbers in parentheses are t-ratios. The symbol R is the coefficient of 
multiple correlation. 
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and income,1/ However, the statistical significance of the estimated change 
in sales associated with a given change in price--with no change in national 
income--is unacceptably low. - 

It is implicitly assumed above that: (1) the change in price associated 
with given net changes in farm sales or in national income would be the same 
whether the change in sales or in income were made from large or small bases, 
and (2) the same kind of a relationship describes the dependence of changes in 
farm sales upon farm prices and national buying power. - 

A somewhat different hypothesis is tested by expressing all three of the 
variables in logarithmic form and measuring the linear relationships among the 
logarithms, again first with price variation dependent upon variation in sales. 
and income and then with sales dependent upon price and national income. Such 
expression implicitly assumes that, regardless of the level from which a given 
percentage change is made in either farm sales or in income (with no change in 
the other determinant), the associated proportionate change in the price is the 
same, Similarly, such logarithmic expression assumes that the proportionate or 
percentage average change in farm sales as a result of a given percentage 
change in either farm price or national income (with no change in the other of 
the two determinants) is the same regardless of the level of farm price or 
national income from which the given percentage change was measured, This 
latter is of considerable importance in appraising the probable effects of 
two-price proposals for rice. 

-_-— -— ee oe ee se oe -— oe ee a 

1l/ The regression of annual farm sales of rice, rough basis » in the United 
States upon average annual on-farm price and the adjusted index of nonagricul- 
tural income is as follows: 

(4): 1912-1952: X, = 9,178.2h0733 - 6044520500 X, + 984990299 X, H = .955 
( 1.258928) (14219630) 

The symbols X,, Xp, and X¢ have the same meanings as in Table 15, The numbers 
in parentheses are t-ratios. The equation could be interpreted as follows, 
within the limitations set out in the text: with national income held constant, 
a change of one cent in farm price was associated on the average with a change 
in the opposite direction of 604,520 sacks in annual farm sales... With no 
change in farm price, a change of one point in the index of national income 
was associated on the average with a change in the same direction of 98,990 
sacks in annual farm sales, rough basis... Finally, the annual farm sales of 
rice could be estimated by multiplying farm price, X,, and the index of income, 
X35 by the respective regression coefficients and adding 9,178,2l1 sacks to the 
sim of the two products... The estimate of farm sales so obtained would be 
closer than the estimate obtainable from either farm price or national income 
alone, By usual criteria, the net regression of sales on price is not statis- 
tically significant; that of sales on income is... Since the supply variable is 
probably predetermined, the rationale of the price-dependent equation is 
probably the sounder... 
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There were fairly bigh gross relationships between the logarithms of 
price,.sales, and income.l2/ The net regression of the logarithms of annual 
average price upon the logarithms of national income was not statistically 
significant. However, it is indicated that, on the average, (1) a given per- 
centage increase in farm sales--with no counterbalancing change in national 
income--was associated with a larger percentage decregse in farm price and 
therefore a decrease in gross revenue to producers, 3/ and (2) a given percent~ 
age change in national income--with no counterbalancing change in the volume of 
farm sales--was associated with a greater percentage change in the same direc- 
tion in average annual farm price. Thus, within the noted limitations of data 
and method, evidence is disclosed of two attributes of the domestic demand for 
rice over the extreme long run which are of major significance in the formula- 
tion of price policy: (1) the coefficient of price flexibility exceeds unity, 
or, in other words, a given percentage increase in supply with no change in 
buying power is on the average associated with a larger percentage fall in 
farm prices; and (2) a given percentage rise in national income, with no change 
in farm sales, is associated with a larger percentage increase in farm price, 
or, alternatively stated, the income elasticity of the price of rice exceeds 
unity. 

The net regression coefficient of the logarithms of farm sales upon the 
logarithms of farm prices, with the logarithms of national ine held constant, 
is an estimate of the coefficient of the elasticity of demand.1 This coeffi- 
cient is the quotient of the associated percentage change in sales and a given 
percentage change in price with no change in the magnitude of any other sales- 
determining variable. If this ratio is less than unity, a given percentage 
decrease in price would be associated with a smaller percentage increase in 
volume of sales and a consequent decrease in gross returns to producers. A one 
per cent decrease in price was associated on the average with an increase in 

12/ The gross correlation coefficients between the logs were as follows: 
log price on log sales, -.))13; log price on log income, .556; and log sales 
on log income, .931, 

13/ The regression of the logarithms of annual on-farm price of rice upon 
the logarithms of annual sales and national income is as follows: 

(5): 1912-1952: log X, = 34042779 - 14329823 log X, + 1.h7587h log X% 
- (2.259276) (3«707601) 
R= 2599 

The symbols X,, Xp, and X¢ have the same meaningsas in Table 15, The numbers 
in parentheses are t-ratios, The symbol R is the coefficient of multiple 
correlation. 

1b/ The regression of the logarithms of annual farm sales upon the loga- 
rithms of annual average farm price and national income is as follows: 

(6): 1912-1952: log X» = 2.90901 = ..089048 log X, + 68610 log X&% 
as % (24259276) (15.159))63) 
R= .936 

The symbols X,, Xo, and Xg have the same meanings as in Table 15. The numbers 
in parentheses are t-ratios. The symbol KR is the coefficient of multiple 
correlation. 
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sales of only .09 per cent. Thus, there is further support for the hypothesis 
that the long-run demand for rice is inelastic, or that, with a given level of 
national income, total farm sales can be increased significantly only by 
proportionately greater decreases in price, 

1912-1952 Relationships: California.--Relationships between California 
annual average on-farm prices, California annual farm sales, United States 
Sales of domestic rice from states other than California, and the adjusted 
index of nonagricultural income were measured through arithmetic analysis, 
explaining first the variation in California prices and then in California 
farm sales and logarithmic analysis of the same two variables. Three conclu- 
sions emerge: (1) despite the differences in products and nartey*s prices and 
sales in California and in other states are highly correlated; 13 (2) the high 
intercorrelation of all variables with national income renders difficult the 
measurement of the net relationship between the price and output series; and 
(3) demands have differed among subperiods of the four-decade history of the 
industry. Statistical analysis of California annual average farm prices and 
California farm sales, sales from other states of the United States, and 
national income failed to yield significant results. 

Interwar Relationships.--More stable relationships can be developed from 
data for the period 1921-190, These were years of great economic flux, but 

15/ The following gross correlations were obtained: California price on 
California sales, -.579; California price on non-California sales, -.550; 
California price on national income, .6)7; California sales on non-California 
sales, .951; California sales on national income, 9; and non-California 
sales on national income, .9)7. 

16/ The regression of California average annual on-farm price, per hundred- 
weight, rough basis, upon California farm sales in thousand hundredweight, 
rough basis, farm sales from other United States states, and national income 
is as follows: 

(7): 1912-1952: Xz = 2.552835 - .000018 X= 000131 Xs +  .017791 X% 
= .6hh (.076707) (1.411,068 ) (2.893612 ) 

The regression of California farm sales on California price, non- 
California sales, and national income is as follows: 

(8) 1912-1952: Xj = -1,32h.62946h + 8.824923 X3 + .21N331X + 114385463% 
Ss om (4076707) ~ (3.7757h7)" (2.602637) 
R= .9 

(9): 1912-1952: log X3 = 3.805364 - 2703) log X),- 1.502822 log Xg+ 1.80992 log X¢ 
R= 6613 (1.583163) (1.74914) ) (3498886 ) 

(10): 1912-1952: log X) = 1.83106 - .256819 log X3 + .677870 log Xo + 1.218617 log Xe 
ee (1.583163) (.74:9287) (2.127550) 
R=. 3 

The subscripts X3, X), X5, and Xs have the same meanings in equations (7)-(10) 
as in Table 15. “The numbers in parentheses are t-ratios. The symbol R is the 
coefficient of multiple correlation, 
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TABLE 16 

California and United States Rice: Factors iffecting 
Prices, Supply, and Distribution, Rough Basis, 1921-1940 

United 
continental States Adjusted index 

disappearance seasonal of nonagricul- 
plus terri- average on- tural income, 

torial Year | farm price 1935-19359 = 100|farm sales shipments dollars per! 1,000 
; hundred=- | hundred- 

weight weight per cent 

1921 £218 82.7 
1922 2.19 95.2 
1925 2.49 102.9 
1924 2.99 105.4 
1925 3.30 113.4 
1926 2.51 115.9 
1927 2.02 116.7 
1928 2.02 121.3 
1929 RekR 119.4 
1930 1.74 104.0 
1931 1,08 82.8 
1982 0.93 67.9 
1933 1.73 76.2 
1934 1.75 82.4 
1935 1.60 94.5 
1936 1.85 101.6 
1937 1.46 101.5 
1938 1.42 103.3 
1939 1.62 121.0 
1940 1.80 126.4 

Source: Variables used in this and subsequent tables were obtained from Tables 1 through 15 unless otherwise stated, Ons the se tables, footnotes indicate the source and method of computation for the variables used in the analysis, 
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they were relatively free of the impact of war and controls. However, there 
appear to be some differences in the basic economic conditions which existed 
in different subperiods of those two decades especially with respect to 
foreign trade. 

1921-1930; United States.--The hypothesis that United States average 
annual on-farm price, per hundredweight, rough basis, was determined by the 
level of exports, by the index of nonagricultural income, and by continental 
disappearance plus territorial shipments over the dec 1921-1930 was first 
tested. High-order gross intercorrelations existed.1/ Apparently, there was 
little gross relationship between volume of sales in the domestic and territo- 
rial markets and sales in export outlets, 

More than 95 per cent of the variation in prices over that decade could be 
explained by variation in the three factors,’ A change of one point in the 
adjusted index of nonagricultural income--with no change in the other two 
variables--was associated on the average witha change in the same direction of 
about 2.35 cents per sack in the price of rice, A change of 1,000,000 sacks in 
domestic disappearance plus territorial shipments--with no change in income or 
exports--was accompanied by a change in the opposite direction of 25 cents in 
the price, A similar change in the volume of exports--with no change in income 
or in domestic disappearance plus territorial shipments--was associated on the 
average with a change in the opposite direction of about 16.8 cents in the on- 
farm price of rice,18/ 

1921-190; United States,.--The relationships of various determinants to 
the average on-farm price over the years 1921-190 are summarized in Table 17. 
In all cases, the factor in which variation is explained is United States aver- 
age annual on-farm price per hundredweight, rough basis. Sales and volume data 
are also in rough units, The meanings of the various independent variables, 
designated Xo ..«. Xyo, are indicated in the headings of the columns in Table 
16, above. The numbers in parentheses in Table 17 are t-ratios. Where the 
entry in Table 17 is marked by the footnote indicator "pb'/, the variable is 
expressed in logarithmic form. 

The net relationships to price of each of its determinants are stable 
statistically except in equations (2) and (26). On the average over the years 

17/ The following gross correlations were obtained: price on domestic dis- 
appearance plus shipments, ~.l16; price on income, .08; price on exports, 
-«836; domestic disappearance plus Shipments on income, .78; domestic disappear- 
ance plus shipments on exports, .0j3; income on exports, ~.218, 

18/ The regression of average farm price, per hundredweight, rough basis, on 
domestic disappearance plus territorial shipments, adjusted national income 
index, and exports over the years 1921-1930 is as follows: 

(11): 1921-1930: X = 1.386650 ~ +000250X 4 + 2023L,99X, ~ 2000168 Xp 
_ (6.4217 ) (4.409351) (7.799170) 

s. 6 

The symbols X;, X19, Xz, and Xg have the same meanings as in Table 16. The 
numbers in parentheses“ are t-ratios. The symbol KR is the coefficient of mul- 
tiple correlation, 
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TABLE 17 

United States Rice: Factors Affecting Jverage Annual On-Farm Price, 
Rough Basis, 1921-1940 8/ 

(6.136739) (7.207411) 

X x x x xX x X Bquation| Constant a | Fa oie ee ae 
number term Regression coe R 

1,000 hun- 
dredweight | per cent 1,000 hundredweight 

23.025909 +5,5438462/] .020755 ; 82 
(4.350820) 

15.701503 |-5.510650°/| 4.639610 »/ .828 
(5.591286) | (4.51235z) 

2, 24.54.58 .873 

26.32.7674 .888 

18, 284182 .897 

(6.443445) 

27.512902 .023372 ~6.5233805. .880 
(5.794075) (6.936759) 

19,546981 5.237979 » ~6,509904 .889 

(Continued on next page.) 
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Table 17 continued, 

2.106282 026060 
(6.586500) 

- ,000133 |= .000137 
(4.997930)| (4.174348) 

10.487794 .025163 -2.3987690/ 
(6.627686) (4.433395) 

a, 

25. 750842 

1.631929 

3.eeL691 

16.110396 

3.032205 

£ 2247167 

26 .048950 

2025613 
(7.222646) 

027788 
(5.918038) 

.020600 
(4.915982) 

025056 
(7.115909) 

-016367 
(2.767480) 

~025650 
(6.401557) 

2024704 
(7.015271) 

b/ Logarithms of the variable. 

(5.535577) 

7 2000087 

(1.849942) 

o/ X9* was introduced into this equation; b = 0, t = 3.30411. 

~2,4454.70/ 
(4.878251) 

-,000118 

(3.107317) 

- .000127 
(4.322038) 

- .000145 
(6.184400) 

= «a 000121 

(5.674663) 

-,000411 
(3.429363) 

-.005350¢/ 
(3.748863) 

bel 2000363 

(2.095933) 

The variables designated by the symbols, Xo . « » Xjq, have the same meanings as in Table 16, 

- .000140 
(6.616174) 

wg 
(7.599164 
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67. 

1921-1940, a change of one point in the adjusted index of nonagricultural 
income--with no change in the magnitude of any other determinant of farm 
price--was associated with a change in the same direction of about 2.5 cents 
in price, On the average over those two decades, a change of 1,000,000 sacks 
in total United States supplies--with no change in any other determinant of 
farm price--was associated with a change in the opposite direction in price 
of some 1-15 cents per sack, In general, accuracy of estimation is somewhat 
improved by expression of the data in logarithmic form. The stability of the 
net relationships between price and the adjusted index of nonagricultural 
income is apparent from examination of the several formulations in Table 17. 
Total annual United States supply of rice, annual United States farm sales, and 
total annual farm production are all closely related, In consequence, little 
difference is made by substitution among these variables as indices of the 
total annual supply. Apparently, farmers and handlers distributed the crop in 
such a way as to equalize farm prices from all the outlets, The effect upon 
domestic price of given variation in sales in any of the outlets was about the 
Sames Apparently, no effort was made to discriminate in prices or volume of 
sales between domestic and overseas outlets, 

Equations 12 and 13 relate variation in annual price to variation in 
annual total supply and in the adjusted index of income, Equations 1-16 
express price variation as dependent upon variations in income and in annual 
farm sales, The latter set of equations provides somewhat more complete expla- 
nation of variance in annual prices. The net regression of price upon such 
measures as farm supply, farm sales, domestic disappearance, farm production, 
overseas sales, territorial shipments, and exports is very stable. In equa- 
tions 17-19, variation in annual average on-farm price is related to variations 
in the income index and in total annual farm production, Since sales, supply, 
and production are highly correlated, the results of equations 12-19 are all 
about the same, The findings indicate: (1) that a change of one point in 
income was associated with a change in price in the same direction of about 
2 cents, and (2) that a change in sales of 1,000,000 sacks was associated 
with a change in the opposite direction of from 1-15 cents per sack in price. 

In equations 20, 21, and 22, the total annual movement of United States 
rice is divided into United States domestic disappearance, X¢, and total over- 
Seas shipments, X7. This latter variable is the sum of exports and commercial 
shipments to territories, There is some improvement in accuracy of estimation 
by splitting the supply variable into these components, Little change in the 
net regression of price on income appearse Apparently, the net effect upon 
average annual farm price of a change in either domestic disappearance end 
overseas sales was identical. Equation 20 indicates that, with no change in 
the index of nonagricultural income, a change of 1,000,000 hundredweight in 
either domestic disappearance or overseas sales--with no simultaneous change 
in any other price determinant--was associated on the average with a change 
in farm price in the opposite direction of about 13.5 cents per sack. Equation 
27 further indicates that the net effects upon farm price of a given change in 
exports or in domestic disappearance plus territorial shipments were about the 
Same. 

In equation 23, price is related to income, domestic continental disap- 
pearance, and exports. No reference is made to territorial shipments in this 
equation. The difference between the net regression coefficients of price upon 
continental disappearance and upon exports is not significant. Similarly, the 
differences in the net regressions of price upon exports and upon shipments in 
equation 2h do not appear to be statistically significant. 
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68. 

The price elasticity of demand for rice at the farm level was less than 
unity 29/ With no change in any other determinant of sales, a given percentage 
change in farm price would have been associated with a greater percentage 
change in the opposite direction in sales, Elasticity of demand in export 
markets at world prices must have been very high since United States exports 
were a minor part of total world trade movement in rice, In the relatively 
stable decade of 1921-1910, United States gross returns from sale of rice would 
have been higher had it. been possible to control sales in the domestic market 
and sell the difference between domestic sales and total supply at world prices. 

Variation in combined domestic disappearance and territorial shipments was 
related to variation in season average farm price and in income and to those 
two variables and exports.20/ Continental United States and territorial out- 
lets were a single market. Average annual farm prices have been equalized in 
the two outlets, In the decades 1921-190, export outlets were not differen- 
tiated from domestic and territorial markets. 

Annual average on-farm price of rice, barley, and wheat are fairly highly 
correlated, There is similar correlation in the prices of rice and barley. 
However, these products do not appear to be competitive in demand.21 

19/ See Table 3) below. 

20/ The following regression equations are also relevant to the period 
1921=19),0: 

(28): 1921-190: Xyq = 155914233332 - ,267.468O)0X, + 99.592N13X3 

fe .713 (4.950306) (3.209891) 

(29): 1921-190: X49 = 15,648.2)0362 - 5,215.534713% + 1h1.418387X, ~ «641387 
(6.6161h0)” = (4 7840h1)~ (2.91532 ) 

R bal 2830 

(30): 1921-190: log X, = 1.073750 - 1460039 log X, + 2.974273 log X, 
R= .672 (2.116761) (3.979778) 

(31): 1921-1940: log X, = 2.183713 - 130337 log X, + 54706 log X 

(32): 1921-190: X) = 1,4573.4660) = 4,829.069853X, + 126.672702X 
= .8)3 sit (6.706494) (4.8878L6)° 

The symbols X with subscripts have the same meanings as in Table 16, The 
numbers in parentheses are t-ratios. The symbol R is the coefficient of 

multiple correlation. 

21/ The regression of X,, annual average farm price of rice, per hundred- 
weight, rough basis, upon X, y» barley price, and upon X3 » the adjusted index of 
nonagricultural income, is: 

1921-190: X_ = -.1)9220 + 2e1h8070X, + 009863X, 
R= 66 (2.877710) (1.454613) 

The gross correlation of X,X»5 was ~643. Where X% and X3 have the same meanings 

as above and X, is the farm wheat price, the regression is: 

1921-190: X, = .160620 + 1.77873X, + .001957X 
—. (6.50h877)" (6130384) 

The gross correlation of rice and wheat prices was .880. 
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69. 

1921-190: California.--Analysis of Calif ox ia price determination over 
the two decades 1921-190 was not patiafactory. far More useful analysis can be 
made in terms of United States prices than in terms of California prices and 
sales separately. 

1930-1951 Deflated Relationships: United States.--The United States aver- 
age annual farm price, per hundredweight, rough basis, was deflated by the 
all-food items component of the United States Bureau of Labor Statistics Con- 
sumer Price Index, 197-199 = 100, indicating roughly the changes in the price 
of rice as a relative of all food prices in the United States, Most marked are 
the increases in the relative price from 1937=191 and its Stability during 
191-1945. Following the postwar rises of 196-7, there has been a steady 
downward trend in the relative price of rice except for the boom year of 1950. 
Thus, the absolute prices of rice mask a quite different pattern of changes in 
rice prices relative to prices of all foods, These relationships are shown in 
Table 18 and Figure 20. 

There has been a gradual but steady upward trend in total United States 
continental disappearance, from about 12,000,000 Sacks, rough basis, during 
the depression era, to about 1,000,000 sacks, rough basis, in the decade 
1936-196, to about 16,000,000 or 17,000,000 over the last seven years. Domes- 
tic disappearance includes seed, feed or other farm use, waste, brewers! use, 
and civilian food consumption, This series bears a low gross relation to the 
deflated price series .23/ Use for seed and by brewers has increased signifi- 
cantly. Per-capita consumption and per-capita disappearance of rice show 
little systematic long-run change. 

22/ The regression of California price on California sales, non-California 
United States sales, and adjusted index of national income is shown in equa- 
tions (33) and (35). The regression of California sales on California annual 
average farm price, non-California United States sales, and national income is 
shown in equations (3) and (36). 

(33): 1921-19h0: X3 = 3.14877 - — .000K03X), = .000L71K, + — .02603 
R= .863 (1.674883)"  (2.588895)" — (4.0988))5) 

(34): 1921-190: X, = 1,967.21 73h = 370.175382X3 + — .125625Xy + 1.37 72% 
R= .807 (1.674883)" (1.834553) (157858) 

(35): 1921-190: log Xj = 3.29275 + 286055 log Xj, - 3-091070 log Xz + h.3676Lh log X¢ 
R= .679 (.222695) (1.673656) (3.797571) 

(36): 1921-190: log Xj, =-.64652h + .010801 log X3 + 1.202532 log Xo ~ 4130815 log X¢ 
E = .778 (222695) (4.870285)  ~ (1.492095) 

The symbols X3 ... X¢ have the same meanings as in Table 15. The numbers in 
parentheses are t-ratios. The symbol R is the coefficient of multiple correla~ 
tion. The logarithmic expressions in equations (35) and (36) are even less 
stable than those in the preceding two equations. 

23/ The gross correlation of deflated price and domestic disappearance is 
-389. The gross relationship is positive, although, if the net effects of 
other variables upon price are eliminated, the resultant net relationship is 
negative. 
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TABLE 18 

United States Rice: Factors Affecting "Real" or Deflated Average 

Annual On-Farm Prices of Rice, Rough Basis, 1950-1951 

United States 
annual average 

farm price = 

Nonagricultural 
income index + 

BLS cost of 

Domestic 
disappearance 

plus 
overseas 

Overseas sales: 
exports plus 

BLS consumer | United States territorial living index, 

price index, continental shipments all items 

food items disappearance | plus military | 1935-1959 = 100 

dollars per 
hundredweight 1,000 hundredweight per cent 

United States 
disappearance 

United states + United 
per-capita States 
consumption population Year 

pounds 
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Deflated price per cwt, rough 

United States Rice: Deflated Average Annual Farm Price, 
Deflated Income Index, Domestic Disappearance, 

and Overseas Sales, Rough Basis, 1930-1951 

Domestic 
Disappearance 

Pog 

. 
ee 4 

Voverseas 

1930 

Source: Table 18. 

Income Index 

1935 1940 1945 
Crop years, beginning 

1950 

Domestic disappearance, thousand cwt. 
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72. 

Overseas sales have risen sharply since 1935. Since 19), such sales-- 
which include territorial shipments, exports, and, after 191, both United 
States Department of Agriculture nonmilitary shipments and exports and military 
procurement for military feeding and relief--have exceeded all domestic uses 
combined, Overseas deliveries now absorb about 60 per cent of the total output. 
Relief feeding has been a major component of overseas sales since 1951. Over- 
seas sales bear a fairly high and positive gross relationship to average annual 
farm price. Domestic disappearance and overseas “iy are also positively and 
fairly highly correlated over the years 1930-1951.2 

The adjusted index of nonagricultural income was divided by the Consumer 
Price Index (197-199 = 100) in order to obtain a rough indication of the 
changes in "real" purchasing power, The "real" income index rose steadily from 
1932-19), decreased through 198, and has risen steadily since then, There 
Was an especi high interrelation of the variables to the deflated or "real" 
income indexe.25/ Deflated price is highly and positively related to deflated 
income, All of the output or sales series are similarly related to income. 
Delfation of the price and income series does not significantly change the 
pattern of interelationships among the price and sales determinants, although 
the relations in particular years are changed. 

The relationships among the price determinants in the deflated model are 
set out in equations 37 and 38. 

(37): 1930-1951: x, = 1.946298 + 4021702 XH, = 000097 Xp 
— (6.018828) (2.720537) 
R= e 

(38): 1930-1951: X4 = 1.856345 - 000090 X) - .000098 X3 +. .021723 xX), 
«3m ( .669787) (1.945159) (5.855517) 

The symbols X) «.. * have the same meanings as in Table 18. The numbers in 

parentheses are t-ratios. The symbol R is the coefficient of multiple correla- 
tion. 

Equation 37 indicates that on the average over the years 1930-1951 a 

change of one point in the index of "real" income, with no change in total 
Sales, Was associated with a change in the same direction of about 2.17 cents 
per hundredweight, rough basis, in the deflated or "real" United States average 
annual farm price of rice. Equation 38 indicates that the impact of a change 
in either domestic shipments or total overseas sales--with no change in the 
level of "real" income--upon deflated price was about the same during the two 
decades, A net change of 1,000,000 sacks in United States continental disap- 
pearance, total overseas sales, or the sum of continental and overseas sales, 

2h/ The gross correlation coefficient between total overseas sales and 
deflated price was .511; between domestic disappearance and total overseas 
sales, 758. 

25/ Using the subscripts of Table 18, the following gross correlations are 
obtained: XX) 80h; XX)» 25793 X3X),9 8); X5Xq» 2506; and X5X),5 81. 
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resulted in an opposite change in "real" price of from 9-10 cents .26/ The net 
regression coefficients of price upon the several quantity or sales variables 
do not meet conventional tests for statistical significance. However, these 
equations are rather better descriptions of the relationships which existed in 
tages © decades than could be obtained by use of undeflated price and income 

dat ae 

1941-1952 Relationships: United States.--After 191, the data and the 
relationships differed from se of the interwar years, There were few stable 
or meaningful relationships, The yearly observations for the several price, 
supply, and distribution variables are in many cases not homogeneous variables. 
Demands for rice during and after World War II reflect successive but unrelated 
crises in major production or importing areas rather than stable business 
responses based on stable preference patterns and income structures. 

Basic data are presented in Table 19, From 191 through 1951, the United 
States Department of Agriculture exported rice and, except in 199, shipped to 
its account to the United States territories. Procurement of rice by the mili- 

tary for food exceeded 1,000,000 sacks, rough basis, in each of several years. 
Procurement by the military for relief purposes became a major channel. Non-~ 

commercial demands seriously affected farm price. There was pressure for 
expansion of rice production, Maximum prices were set, International trade 

in rice was allocated by international agreement. 

The stable relationships of the interwar years did not exist. The average 
amual United States farm price, per hundredweight, rough basis, rose sharply 
upon American participation in the war, held stable at a little less than $).00 

26/ The regression of deflated price on domestic disappearance and deflated 
income is described by 

(39): 1930-1951: Xz, = 3.42726 - 00021) Xo + 016805 Xj, 

R= .612 (1.678859) (5.780892) 

The symbols X,, X»y, and Xj, have the same meanings as in Table 19. The numbers 

in parentheses are t~ratios. The symbol R is the coefficient of multiple 

correlation. 

27/ The symbols X1 ... Xj, have the same meanings as in Table 18 except that 
neither X, (United States average annual on-farm price, per hundredweight, 

rough basis) nor X), (adjusted index of nonagricultural ircome) is deflated as 
in the above three equations, The intercorrelations are as follows: XX); 
27263 X4X3y «8393 X,X),, «9153 XpXjy «7913 and X5X), 2945. Thus, in all cases, 
the gross’ intercorrelations are higher with the undeflated price and income 

series, Relatively low levels of significance were found among the net regres- 

sions. The regression of undeflated price on domestic disappearance, overseas 

sales, and undeflated national income is as follows: 

(40): 1930-1951: Xz = «339264 + 000008 Xp = 4000066 X3+ 018830 X), 
(.061,908 ) (.958557) (3.763730) 

The symbols X, ... Xj, have the same meanings as in Table 18. The numbers in 
parentheses are t-ratios. 
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TABLE 19 

United States Rice: Prices, Supply, and Distribution, Rough Basis, 1941-1952 

States | States 
total commer— 

{United | United overseas | cial 
United! States/States sales (all| exports 
States} conti-| ex- plus 
farm | nental!ports terri- 
pro- | disap-| (com torial 
duc- |pear- | mer- i ship- 
tion | ance | cial i ments 

21,158] 23,095/15,670| 7,031 
27,059| 29,082|15,762| 4,26112,476| 6,737 
27,2421 29,264114,877| 5,184|2,555| 7,739 
29,834] 30,974|14,346] ,646|1,169| 7,815 
29,515] 30,668/13,544| 6,430|4,492|10, 922 
31,273| 52,497/15,704| 6,938|5,923/12,861 
35,961] 55,217/15,504| 9,569} 5,892)13,261 
36, 979] 38,275!18,005|12,461|1,061|13, 522 

11,707 | 11,354 
12,275 | 8,538 
15,785 |12,554 
17,968 | 10,584 
18,738 | 11,292 
16,784 | 9,784 
19,707 | 14,384 
19,292 | 17,569 

39,621} 40,737/18,120/14,439| 107/14,546 21,439 | 20,270 37,406] 58,689!20,502/13,639]  31/13,670 20,593 | 18,993 44,418] 45,797|19,775| 20,569] 892/21,461 32,061 | 25,923 47,290) 48,660/19,862/19,169] -~/19,169 32,707 | 25,015 

a/ Blanks indicate data not available, 

x 
re 
od 

b/ Dashes indicate zero, 
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during the control years of 193-1915, peaked in 19h7 at nearly 36.00, declined 
for two years, and shot up again upon the outbreak of the Korean War. The 
adjusted index of nonagricultural income leveled off from 19h, through 197 
but rose rapidly thereafter to more than twice the level of 191. Total annual 
United States supply of rice almost exactly doubled. Exports nearly tripled, 

In World War II and subsequent years, the price, supply, and distribution 
variables were highly intercorrelated. This reflects the simultaneous upsurges 
in prices, incomes, production, and exports associated with war and postwar 
emergencies, The analytical difficulties attributable to high intercorrela- 
tions and to serial correlation in deriving net relationships have already been 
described. Average farm price was highly and positively related to national 
income.28/ But price and total annual farm sales of rice--and all other indi- 
cators of the total annual supply--were quite as highly and positively related. 
For constant levels of income, average annual price usually decreases as annual 
volume increases. This so-called law of demand is not controverted by the 
price-output relationships for rice which existed in 191-1952, The interrela- 
tionships among the data preclude effective empirical measurement of the normal 
om: ealal Exports were very closely related to total supply over these 
years. 

28/ Using the designations for subscripts as in Table 19, following are some 
of the gross correlations among the = set out in that ers 5: 
29023 Xx X 3 2892s xX xX 9 05123 X xX 3 26 73 XX ’ 08773 x ge 98; Xg 102 

29/ The regression of total exports, including United States Department of 
Agriculture, on total supply was as follows: 

(lla): 19-1952: Xo = -8.91 + 57h Xyo5 r= «936 
The regression of exports, including both United States Department of Agricul- 
ture and military, upon total supply was as follows: 

(4b): 1941-1952: (Xo + Xy3) = -15.75 + 6809 Xs r= 95h 
However, there was relatively little gross relationship between exports includ- 
ing United States Department of Agriculture and territorial shipments. 

(2): 1941-1952: Ag = =2422 + 3.046 Xo3 r= .5y3 
The quantity variables are in thousand hundredweight, rough basis. Statistical 
explanation of variation in combined continental disappearance and territorial 
shipments over the years 191-1952 was not satisfactory. 

(43): 19h1-1952: Kyo = 9,516.574570 - 5,536.839231 log Xy + 954877383X5 - .18)027%X, 
R= .356 (2.28861) (1.915330) (.538111) 

(lb): 19h1-1952: Xyq= 16,314.385973 + 530.9552h2 X + .bhO277%g- .39081LX» 
R= .9h3 (1.223986) (6.460500) (3.26368) 

(45): 1941-1952: Xyq= 20,139.760131 + 234656661 X + 98.52053h log x3 
R= .529 (.19792) (1.563988) 

The symbols X with subscripts have the same meanings as in Table 20. The 
numbers in parentheses are t-ratios. The symbol R is the coefficient of 
multiple correlation. 
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In equations 6-55, the average annual farm price, per hundredweight > 
rough basis, is dependent upon the specified independent variables.22 Average 
annual price could have been estimated more closely from a Single variable-- 
usually national income--than from any of the equations. Net regressions of 
annual -3hyemaee price upon the several variables are not significant by standard 
tests.2 The signs of the net regressions are in some cases opposite to those 
which would usually be expected. It is impossible by these techniques and with 
these data to explain adequately the variation of seasonal average price in 
terms of associated variation in other factors usually related to price varia- 
tion for this commodity over the years 191-1952, 

30/ Dependence of price upon supply, distribution, and income determinants ’ 
191-1952: 

(46): X= 1.407872 + 006175 X3 + 000035 X), 
R= .878 (1.027612 ) (592852) 

(7): 4 = 2.602156 + 006810 X3 = 4000033 X% + 000030 Xy), 
R= 532 ( .658062) ~ (.1897h0) («31 907) 

(48): X= 4629388 + 003771 X3 + .000LK7 X¢ = .000008 Xe + .000120 6 
( 1336763) > (517899) ° (2073253) (6820672) 

(49): X= beOOW436 + 000112 Xg - .000030 yo 
R= .h29 (1.050279) (.149887) 

(50): Xz =-6,823580 + 3.166823 log Xg = .000056 Xio 
R= 2189 (14353887) (315850) 

(51): X) = 26538827 + 000026 jg + 000092 X44 

(52): Xz = -11.058463 + .000018 X49 + 34670058 log Xy} 
R= .656 ( 197492) (2.30805) 

(53): X= =2.318K74 - .000051 Xg + 000297 Xj9 + 000218 Xo 
R= .373 ( 404329) (1.223986) (1.925227) 

(54): 4 = 1.463096 + 000107 X» =~ 001971 x; 
R= .663 (1.218676) ( .218673) 

(55): log X4 = -2.757696 + — 793567 log X» - .O7H122 log X, 
R= .9)8 (1.267267) (4140129) 

The subscripts X, s+. have the same meanings aS in Table 19. The numbers 
in parentheses are tonite, The symbol R is the coefficient of multiple 
correlation, 

31/ A net regression is an estimate of the average change in the dependent 
variable--here, annual average on-farm price--for a change of one unit in one 
of the independent variables with no change in the magnitude of any of the 
other determinants of price. Theoretically, the net regression of price on any 
measure of quantity sold should be negative. If the effects of simultaneous 
change in other variables were in fact eliminated, such net regression coeffi- 
cients would in fact be negative in sign. 
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Unsatisfactory results were obtained in analysis of variation in totel 
seasonal sales. Accuracy of estimate was higher than in the price-dependent 
equations.32/ The net regressions of sales upon income are positive and the 
teratios are high. However, the net regressions of quantity upon price are 
positive and the t-ratios are low. These explanations of variations in sales 
are, therefore, unacceptable, 

Variations in exports during the years 191-1952 were first expressed as 
dependent upon variations in annual average price and in combined domestic dis- 
appearance and shipments to territories. Next, the effect of military shipments 
on exports was appraised, In both cases, high coefficients of multiple correla- 
tion were obtained, but some of the regression coefficients did not meet the 
criteria for statistical significance and the signs of the export-price net 
regressions did not conform to logical expectations, Unsatisfactory results 
were obtained in the analysis of domestic and territorial disappearance over 
the years 191-1952 ,33/ 

191-1952 Relationships: California.--California farm prices and farm 
sales of rough rice are presented in Table 20 and in Figure 20, which demon- 
strate the high interrelationship among the price determinants over the years 
1gl-1952. The California farm sales almost tripled. Variation in national 
income was very similar to variation in sales and prices. California and 
United States farm prices changed almost identically. 

32/ Factors affecting annual United States farm sales of rough rice, 
191-1952: 

(56): 1phl-1952: X_ = 3,958.959072 + 1,316.737037 X, + 85-91K759 X 
R= .9)8 wiles *"(4218676) ~ (6.410574) 7 

(57): 9hl-1952: log X» = 2.697335 + .190811 log X, + 698809 log x 
3 R= .953 "2 (1.267267) (6.090236) > 

The symbols Xj; X5, and X, have the same meanings as in Table 19, The numbers 
in parentheses are t-ratids. The symbol R is the coefficient of multiple 
correlation. 

33/ Factors affecting exports of rice, rough basis, 191-1952: 

(58): I9h1-1952: Xg = -26,8)2.22698h + 9974777153 %q + 1.523287 Xyo 
R= ,892 (1.050279) — (5.19716)) 

(59) 191-1952: Xg = -35,523.513229 + 3934837336 Xy + 1.907868 Xy4q + 678610 X45 
R= ,928 ’ : (440329) ~ 6.80500) (2.23325) 

Factors affecting continental and territorial sales, 191-1952: 

(60): 1941-19522 X19 = 20,139. 760131 + 234651666 %y +98.525354 X47 
R= .530 (619792) (1.563988 ) 

(61): 191-1952: X49 = 16,4314. 385973 + 530.9552h2 % + ohh0277 - 2390814 Xz 
f+ 2 _— (1223986) eleosoo) ©” (3%2h6368) 

The symbols X1 ee. have the same meanings as in Table 20. The numbers in 
parentheses are t-ratios, The symbol R is the coefficient of multiple correla- 
tion. ; 
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Year 

TABLE 20 

California and United States Rice: Variation in Annual Average 
On-Farm Price and Sales, Rough Basis, 1941-1952 

% ES RS EO. Re aS eo ES 
Index of 

United States United States | United States California | California | United States nonagricul- season average | annual farm average on- minus Cali- tural income, on-farm price sales farm price | farm sales | fornia sales 192519392100 
dollars per 3000 dollars per 

hundredwei cht hundredweight hundredweicht 1,000 hundredweirht per cent 

5.01 
3.61 
3.96 
5.93 

5.00 

4,88 

5.09 
4,82 

*6L 
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Dollars per cwt., rough basis 

FIGURE 22 

United States and California Rice: Variation in California 
Average Annual Farm Price and California Farm Sales, 

Rough Basis, 191-1952 

United States Farm Sales 
Minus California Sales 

i) (o) [e) 

Percent N eae 

Price 

ee 

Sales 

1940 1945 1950 
Years 

Source: Table 20, 

80. 

Thousand cwt. rough basis 





81. 

There were high gross correlations between California price and both Cali- 
fornia and non-California farm sales, between California sales and non- 
California sales, between both of these factors and national income, between 
California price and national income,. and between California price and United 
States videngit None of the equations expressing variation in California 
price as dependent upon variation in California farm sales, farm sales from 
other United States states, combined United States farm sales, and national 
income were acceptable by conventional criteria. Multiple correlation coeffi- 
cients were low, net regression coefficients were not Statistically significant, 
and the signs of many of the net regressions were the opposite of those which 
would logically be expected. Expression of variations in California farm sales 
as dependent upon farm prices and national income yielded better but still 
unacceptable results, Coefficients of multiple correlation were high but lower 
than the gross correlation of California farm sales and national income, Signs 
of the net sales-price regression coefficients were the reverse of those nor- 
mally expected, Most net regression coefficients were not statistically 
significant. 3 

There were no results which would be useful in measuring the net impact of 
changes in domestic sales upon domestic price nor in measuring the determinants 
of volume of export sales, 

3b/ The gross correlation coefficients in the order indicated above are as 
follows: .626 and .630; .893; .926 and .925; .586; and .959. 

35/ Factors affecting California price of rice, 19)1~1952: 
(62): 191-1952: X3 = 1.59826 + .000200 X), + ,000088 Xp - 003906: X¢ 

R= .)57 ( .623598) (.677220) (339088 ) 

(63): Lphl-1952: X_ = 1.389619 +  .000115 X - .003h50 X¢ 
R= .Sho (1.090013) (-319h)70) 

(6h): 1941-1952; X, = 2.828103 + .8783l)6 log Xo - 212105 log X¢ 
R= .578 (1.10901) («317042) 

(65): 19W1-1952: log X, = -2.53231 + 35188 log X, + .586529 log Xp ~ «327337 log X¢ 
R= .578 (691315) (.781150) (427095) 

Factors affecting California farm sales of rice, 191-1952: 

(66): 191-1952: Xj, = -1,115.3h6176 + 182.630435 X1 + 1hs.078L48 Xz + 25418659 X¢ R= .908 (.1)1287) (413162) “ (4.521140) 
(67): 19h1-1952: Xy = -1,472.9958H1 + 232.))5133h Xz + 4076762 Xe +21,090701 X% 

R= .909 (623598) (2541573) (2.095810) 

(68): 191-1952: log X}, = .970005 + 4159022 log X4 + 092375 log Xx + 976881 log 
R= .922 . (5691315) > (17712) (24820366) * 

The symbols Ky vee *6 have the same meanings as in Table 21.. The numbers in 
Parentheses are t-ratios, The symbol R is the coefficient of multiple correla- 
tion. 
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82. 

1921-1952 Relationships: United States.-- Variations in season average 
farm price, in domestic and territorial disappearance, in exports and imports , 
and in other related series were analyzed pie! the period 1921-1952, excluding 
the price-control years, 192-195 and 1951,30/ The major variables are shown 
in Table 21, Export data include both nonmilitary exports by the United States 
Department of Agriculture and procurement by the military for overseas use and 
relief exports after 191. Territorial shipments also include United States 
Department of Agriculture operations after 191. Other variables in Table 21 
are the same as in prior tables. 

Intercorrelations again rendered the price analysis difficult. United 
States average on-farm price was highly and positively correlated with most of 
the variables representing either the total annual United States supply of 
rough rice or its annual movement into the various distribution channels. 
Similarly, most of the supply and distribution variables were closely associ- 
ated with variations in the adjusted index of nonagricultural income, Exports, 
domestic plus territorial sales, and total supply were highly and positively 
correlated, The gross correlation between annual imports and United States 
average farm price was negative, as would be expected. The gross relationship 
between imports and the index of per-capita production in ten Asiatic countries 
was also positive.3?/ This is the expected magnitude for such a relationship 
since, the greater the index of foreign production in the rice bowl countries, 
the greater would be the expected importation into the United States, However, 
the gross relationships of the index of per=capita production in ten Asiatic 
countries were negative with the following United States variables: average 
farm price, income, exports, domestic disappearance, and total supply. This 
consistency in the magnitude of these gross relationships may be fortuitous .38/ 

The relationships among the determinants of variation in annual average 
on-farm price, per hundredweight, rough basis, are shown in Table 22. The net 
relationship between annual average price and the adjusted income index for 
each of the various supply factors is very much the same as that discovered for 
the two continuous decades 1921-19)0.. Elimination of the most grossly abnormal 
years yields workably stable measures of the net effect of the various price 
determinants. 

It is indicated in equation 69 that the net impact of a change of 1,000,000 
sacks in the combined disappearance in the continental United States and terri- 
torial shipments was a change in the opposite direction of 1.8 cents per sack 
in United States farm price, Both the regressions of price on income and price 
on the combined United States disappearance plus territorial shipments variable 
were significant statistically, The magnitude of the coefficient of the 

36/ While price control apparently held down prices during the Office of 
Price Stabilization years, control was not in effect for the entire 1952 crop. 

Thi : : s o : F da = 

ti 37, a Bip BF constructing this index is indicated in Giannini Founda 

38/ The following gross correlations were obtained, in which the subscripts 
have the same meaningsas in Table 23: X1 X35 09033 X,Xg, B23 XyXyoy 468; 
XX » e761; X Xs oIhihs X3% 09 0716; X Xp” 09273 Xeno» 6553 *9%93 09263 
Kio ] 2863; tok ’ = 3633 Xj 0X41 sues %4%1> me 8 3 X41%3, we 23 

47X85 = 05853 11“109 =.7753 and XX» -./31. 
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TABLE 21 

United States Rice: Factors Affecting Prices, Sales, Exports, and Imports, 
Rough Basis, 1921-1952, Excluding 1942-1945 and 1951 

a Xe Xs Xe — “ee ee a 
Annual 

United States 
continental 

Adjusted non- disappearance | Per-capita 
United States | United States | agricultural United States | plus annual | production, Annual 
average annual | total farm income index, annual territorial | ten Asiatic | United States | Year | on-farm price supply 1935-1939 = 100 exports®. shipments countries imports dollars per 2000 9000 1,000 teri 

1921 2.18 12,583 82.47 
1922 2619 12,845 95.2 
1923 249 10,458 102.9 
1924 2099 9,833 105.4 
1925 3.50 10,502 113.4 
1926 2.51 15,017 115.9 
1927 2.02 13,915 116.7 
1928 2.02 13,311 121.3 
1929 2022 11,802 119.4 
1930 1.74 13,325 104.0 
1931 1.08 13,661 82.8 
1932 0.93 13,649 67.9 
1933 1.73 12,227 7642 
1934 1.75 13,417 82.4 
1935 1.60 12,665 94.5 
1936 1.85 16,336 101.6 
1937 1.46 17,943 101.5 
1938 1.42 17,405 103.3 
1939 1.62 17,934 111.0 
1940 1,80 18,342 126.4 

(Continued on next page.) 
*€9 
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Table 21 continued, 

| Annual 
United States 
continental 

Adjusted non- | disappearance 
agricultural | United States | plus annual 
income index, annual } territorial 

1935-1939 = 100 exports gonseeets 

Per-capita 
production, 

United States 
average annual 
on-farm 

United States 

total farm 

cht per cent 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 

33,948 

a/ Include USDA nonmilitary and military procurement after 1941, 

“tg 
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TABLE 22 

United States Rice: Variation in Annual Average On-Farm Price and 
Associated Variables, Rough Basis, 

1921-1952, Excluding 1942-1945 and 1951 

2 43 Xg lo 
| | Annual i { 

| i Index of United States | 
} adjusted United continental | 
| j United States; States nonagri-~ disappearance | 
|; Equation | Constant total ; cultural income, } United States , {and territorial 

number term farm suppl 1935-1939 = 100 | annual e norts®/ | shipments R 

1,000 
hundredvei ght per cent 1,000 hundredweirht | 

I 
69 26684406 0018551 -.000148 20933 

(11.506196) (3.618531) H 

70 ! 1.559264 -.000132 0022386 | 2919 
| (2.623839) | (6.797018) | 

| 
71 20641497 | 021018 -2000039 -.000151 2931 

(5.636152) (2735426) (3.634726) 

72 26,048950 i 2024704 ~,8199070/ -5.6045390/ 0913 | 

| (7.015271) (4.32075) 
! + 

| (7.399164) ! 

a/ Include USDA nomnilitary and military procurement after 1941. 

b/ Logarithm. 

"$8 
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86. 

multiple correlation indicates that United States average price could be pre- 
dicted from known values of income and of domestic disappearance plus shipments 
with fair accuracy. 

On the average over the years 1921-1952, excluding 192-195 and 1951, a 
change in total farm supply of 1,000,000 hundredweight, rough basis, was on the 
average associated with a change in f price in the opposite direction of 13.2 
cents per hundredweight, rough basis.39/ On the average, a change of one point 
in the adjusted index of income was associated with a change in the same direc- 
tion in farm price of 2,2) cents per hundredweight, rough basis. For any year, 
the season average on-farm price, per hundredweight, rough basis, could have 

been estimated with considerable accuracy by multiplying the income index for 
that year by .022366, multiplying the farm supply figure for that year in thou- 

sand hundredweights by -.000132, and adding the sum of these products to $1,55926h. 

The explanation of variation in annual average price was not improved by 
introduction of exports in natural numbers »40/ Expression of continental 
disappearance plus territorial shipments and of exports in logarithms does not 
improve the accuracy of estimate of price but does yield statistically signifi- 
cant regression coefficients. 

On the average over the years 1921-1952, a change of 100 points in the 
adjusted income index--with no change in any other determinant of price--was 
associated with a change in the same direction in the average annual on-farm 
price of rice, rough basis, of about 42,25-2.50 per sack. Similarly, with 
no change in the index of purchasing power, an increase of 1,000,000 sacks in 

domestic disappearance plus territorial sales brought a decrease in farm price 

of about 15 cents per hundredweight. Price variation over this three-decade 

era can be explained adequately in terms of two variables: (1) the adjusted 
index of nonagricultural income and (2) the combined magnitude of the annual 
continental disappearance plus territorial shipments Ria, 

The relationship of changes in the combined magnitude of continental dis- 

appearance plus territorial shipments to other variables is shown in Table 23. 

With no change in any other determinant of the domestic disappearance and 

territorial sales, a change of one dollar in the average annual United States 

on-farm price was associated with an average change in the opposite direction 

of about 2,100,000 sacks of rice. Similarly, with no change in the price of 
rice, a change of one point in the index of buying power was associated on the 

average with a change in sales (domestic disappearance plus territorial ship- 

ments) in the same direction of about 60-70,000 sacks of rice. 

Over the three-decade period, acceptable analyses of both price and aggre- 

gate utilization in continental and territorial outlets can be obtained, In 

both cases, variation in income is a major determinant, Little gain is obtained 

by introducing into the analysis variables other than disappearance plus 

shipments, price, and income. 

39/ See equation 70, Table 22. 

h0/ See equation 71, Table 22. 

U1/ See equation 72, Table 22. 
l2/ The net relationship of price to the latter variable appears to be best 

expressed by a semilogarithmic function. However, improvement of the fit is 

not sufficient to justify use of this expression in an industry report. 
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TABLE 23 

United States Rice: Variation in Annual Continental Disappearance, 
Plus Territorial Shipments, and Associated Variables, 
Rough Basis, 1921-1952, Excluding 1942-1945 and 1951 

{ Index of 
| adjusted United 

United States | States nonagri- 
average annual {| cultural income, Equation Constant United States 

number term on-farm price | 1935-1939 = 100 | emmual exports®/ 
dollars per 3000 

| hundredwei ght per_cent hundredwei ght 

 -. 15,735.146643 | -2.378.095061 62.328279 
(3.618531) | (5956014) 

74 | 15,387.588576 | -2,415,952339 | 73,006662 2166397 
(3.634726) (42235020) (.783249) 

75 | 37,059.802888 | 13.819456 005796 
| (4891540) : (.026268) 

76 | 37,020.806070 | -2,255.871282 i 47381632 
| | (4.547525) | (5.515572) 

| 
77 | 47 , 4864680509 | 68.747636 | 

| (.176136) | 
i i | 

a/ Include USDA nonmilitary and military procurement after 1941. 

% mene oma eh some 
Per=capita 
production, 
ten Asiatic 
countries 

quintals 

—: 

-14,815.875372 
(3.334943) 

| -13,983.890000 
| (4.388320) 

| ~20,9526126288 
(4.800423) 

2898 

0754 

*19 
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88. 
On-Farm Demand for Rice 

There is no conclusive evidence of any trend in level of demand. Devia- 
tions of estimated prices from actual prices fall within a narrow range from 
1921 through 1935, Deviations are much greater over the years 1937-197. If 
the years 1910-196 were omitted from the analysis, there would be some indica- 
tion of an upward drift in the level of domestic-territorial demand calculated 
from the price-dependent equations, Similarly, deviations between the esti- 
mated sales, aS calculated from the equations, and the actual annual sales 
widen sharply after 1936, If the data for 190-197 were eliminated from the 
analysis, there would be evidence of a rising trend in demand. 

Current Price-Quantity Relationships.--The demand for rice in the 1952-53 
season could be expressed aS--1950—53: X = $9.90 - $0.15 X--where X, is the 
average annual United States on-farm price in dollars, per hundredweight, rough 
basis, and is the aggregate annual sales in million hundredweights, rough 
basis, made continental and territorial outlets. This function is 
plotted as Doo.5 in Figure 23. If the same relationships among price, sales, 
and income evi in 195h, the level of demand could be projected to that year 
by assuming the probable level of the income index. If the level of nonagri- 
cultural income were to fall by 5 per cent, or by 20 index points, the demand 
for rice could be expressed as follows: X; = 39.0 - $0.15 X». This demand is 
shown in Figure 21 as D'. 

The farm prices for alternative amounts used in domestic-territorial out- 
lets under 1952-53 demand conditions and prices which would have been yielded 
for alternative quantities, assuming a 5 per cent lower national income, are 
as follows: 

TABLE 2) 

United States Rice: Average Annual On-Farm Prices, 
Rough Basis, at Alternative Volumes of Sale in 

Domestic and Territorial Markets under 1952-53 Demand 
Conditions and with 5 Per Cent Lower National Income. 

Average annual 
farm price, 

5 per cent lower 
national income 

Average annual 
Sales in domestic and 
territorial markets 

This function was obtained by passing bj5 = -0.15 through the 1952-53 
coordinate of 25,700,000 sacks and $6.05. 
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Average annual U.S. farm price 
Dollars per cwt., rough basis 

Qs 
Py 
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FIGURE 23 

United States Rice: 1952-53 On-Farm Demand and 
Projected Demand With 5 Per Cent Lower National Income 

52-535 

i} 

20 Q Q, Q, 40 
Domestic disappearance plus territorial shipments 

Million cwt., rough basis 

1952-53 domestic~territorial disappearance, 25,700,000 sacks, 
1952-53 average annual farm price, $6,05, 
Average annual farm price of 25,700,000 sacks used in domestic- 
territorial outlets with 5 per cent lower income, $5.55, 
1952-53 total supply, 50,300,000 sacks, 
cals of 50,300,000 sacks used in domestic-territorial outlets, 
2636, 

Price of 50,300,000 sacks used in domestic-territorial outlets 
with 5 per cent lower income, $1.86, 
Estimated 1953-5) total supply, 5,600,000 sacks. 
Price of 54,600,000 sacks used in domestic-territorial outlets 
with 5 per cent lower national income, $1.22. 

89. 
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Thus, had 20,000,000 sacks been used in domestic-territorial outlets in 
1952-53, the price would have been about 36.90. With a 5 per cent lower 
national income, the price for 20,000,000 sacks would have been ‘6,)0, With 
0,000,000 sacks on the domestic-territorial market in 1952-53, the price 
would have fallen to 33.90; with 50,000,000, to “2,0. 

In 1952-53, approximately 25,700,000 sacks, rough basis, were used in com- 
bined domestic and territorial markets at an average farm price of '6.05.. This 
is shown by the coordinate Q,P in Figure 23. Assuming a 5-per cent decrease in 
the adjusted index of nonagricultural income, the same quantity would have 
yielded an average farm price of 35.55. This is shown by the coordinate Q,P! 
in Figure 21, 

If the export outlet had been snuffed out completely in 1952-53, it would 
have been necessary to move the total supply of 50,292,000 sacks, or approxi- 
mately 2h,600,000 sacks more than was actually used in the domestic-territorial 
market. The price would have fallen to about 32.36 per sack, Under the assump- 
tion of a 5-per cent lower national income, the farm price would have dropped 
to about 51.86. These adjustments are indicated in Figure 21 by the coordinates 
YP, and Pi. 

Under the assumed conditions of a 5-per cent decrease in the income index-- 
which may be a reasonable assumption for 1953-5, demand--forced sale on the 
combined domestic-territorial market of 62,660,000 sacks would reduce the farm 
price to zero. This is approximately the magnitude of total supply which would 
now require the promulgation of marketing quotas, The estimate of the United 
States Department of Agriculture at the end of December, 1953 was a supply of 
5h45556,000 sacks in the 1953-5), year. 

Disposition of the entire supply of 5,600,000 sacks on the United States 
markets would, therefore, reduce the price to about $1,22 per sack in the 
absence of support-price legislation and assuming 5=-per cent lower national 
income. This is shown by Q,P. in Figure 21. Such heavy decreases in prices 
probably will not occur since’ complete loss of export outlets is most doubtful. 
However, if domestic-territorial utilization were to increase by 10,000,000 
sacks with the assumed lower demand, the average annual farm price would fall 
to about %$.0) per sack, rough basis. 

Ul/ In the Federal Register, Volume 19, Number 1, Page 5, of January 1, 195k, 
the Secretary of Agriculture determined the total supply of rice for the market- 
ing year beginning August 1, 1953 to be 5,556,000 100-pound bags. The "normal 
supply" was determined to be 56,918,000 bags. Since the total supply is smaller 
than the normal supply, marketing quotas shall not be in effect on the 195) crop 
of rice. The Secretary may dispense with quotas or acreage allotments if found 
necessary to meet an increase in export demand, among other things. The Secre- 
tary has determined that "there is a materially increased export demand for 
rice." Therefore, to meet the increased demand and to effectuate the declared 
policy of the Agricultural Adjustment Act of 1938, the Secretary has dispensed 
with acreage allotments for the 195 crop of rice, The "supply percentage" is 
the ratio of total supply to "normal supply." For rice in 1953-5h, the 
Secretary has found this ratio to be .9585. With the sliding scale of price 
supports in the Agricultural Act of 1949, 90 per cent of parity is the minimum 
support-price level so long as the supply percentage does not exceed 1,02. 
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91. 

Most important, if world price reflected on the United States farm were to 
fall as low as 32.10, the United States farm price would follow it down since 
supplies would be so allocated as to equalize export and domestic prices, Sale 
of the total supply of 54,600,000 with 1952-53 demand would yield a farm price 
of $2.11. With a 5-per cent lower demand, farm price would be {1,61. (This 
assumes for the moment that support prices would not catch hold.) 

Current Support Price.--However, the government is committed to mandatory 
90 per cent of parity support prices for 1954, or a reflected farm price of 
approximately 3.81. But, at ‘.81, only about 33,930,000 sacks could be sold 
in the combined continental-territorial markets under 1952-53 demand conditions. 
This is shown by Q,, P, in Figure 23, Thus, if world prices, as reflected on 
farm, were to fall below the support-price level, it would be expected that 
approximately 20,700,000 sacks of rice--or the difference between a total 
supply of 5,600,000 and domestic-territorial sales of 33,900,000 sacks at an 
average farm price of 3)),81--would go into storage. This would assure the 
necessity to proclaim quotas, With a 5-per cent lower national income, domestic- 
territorial sales at a farm price of $h.81 would be 30,600,000 sacks. About 
24,000,000 sacks would go into government storage. 

The estimate of 2,000,000 sacks is exaggerated in two respects. First, 
farm price may actually fall considerably below announced support levels under 
conditions of surplus and, therefore, domestic consumption would be somewhat 
larger than were the support prices actually made effective at the announced 
level, Second, there are probably some producers who could not or would not 
put rice of specified types under support at any time. However, with present 
production, stocks need increase only by about 8,000,000 hundredweight, rough 
basis, in order to exceed the percentage of normal supply at which quotas are 
announced, Two contingencies might easily lead to that result: (1) a substan- 
tial fall in world prices, or (2) loss of the abnormally financed outlets to 
which United States production has gone in recent years. 

Unquestionably, there would still be exports of lower grades and of spe- 
cialty items so long as the world price for them, reflected at the United 
States farm level, exceeded the support price minus the differential for the 
grade or location. However, a relatively small fall in the world price would 
involve accumulation of extremely heavy stocks and, therefore, almost assure 
the imposition of controls. 

Since all evidence indicates that on-farm demands are inelastic, the short- 
run aggregate returns to producers would be higher with accumulation of support 

stocks than by sale in the world market at a price lower than the support level. 
It is, therefore, almost certain that the support route would be taken if world 
prices were to sag sufficiently to lower domestic prices at the farm level by 
60 cents or more below the present estimated farm price of about $5.35 per 
hundredweight, rough basis. 

There is some evidence that domestic-territorial demands have sagged about 
to the extent indicated by a 5-per cent decline in national income, However, 
there is indication that the export market has softened but has not broken 

45/ Domestic-territorial sales with 1952-53 demand at 3.81 are shown by Q, 
in Figure 213 domestic-territorial sales at ‘l.81 with a 5-per cent lower 
national income are shown by Qi. 



e . 

ot onal mIeT earede patinty att $ to bedo: boas *y dnedxcamt tagh 
ate ee woLlst bluow Bein . % Besede betiny eit (OL.8. ee wol es fist 

seaqing gidesmob bas x0 fsupe ov e badfookis 63 od bivow eat igavs 
sobta tri 5 blety biuow bagsisd C2-S2e, ade Gen, Oeele ‘yo ylague Istod att, to 
BidT), | .foyl? od birow so eotia mis (bramot tewol 3 too, t9g+2 pHi! <fisS?.%o 

{sbiow doteo dort ‘pio aaotiq ‘Ftoqque dedF tramom os TOR een aes 

wnodabten oF Detdirumoo et rE: steven aid .%te voli ssa Togyse | ia 
to estigemtst bejosltet s to gleCl 4ot enone ougea 4 q 39° 09 tag O° 

bioe sd Luce exosa OOO,O8O LEE duodg yino »% Ble 32 B dud “feat cist mete 
.entotdtbace baamely Gass Lasko editrsat Ls bt. Fesitedadeoat no: bedidmoo edd mt 

tq Bitow th geal? .€S aug! a? ee ed mwode gi otdT 
gale hatoogxe od bivow'tt glevel soltg-stogaua edt woled Lisi ot etox . rset 
Sstod 8 aissinted s0neT51 2h edt Yo--solt 4 000,COT 0S eletamixorage 

“geise Ls trod irred~o ob biis 000,003 fe to efague 
aid eruate Bivowsetat ‘yesetots oft og biiow--LBal” Yo eofta mis? sseteys 

~obteonoh;, amoont Isnoivsn towol tase teg-e 5 ati! .estoso misfoar od ytiazeosn 
duodA . .2xlo52 000; O0ROE jad bisow 18.4? to coksg mist 2, ts selee igtrovixret 

e2ae tote drismitte 03 o¢nt og bivow eiose 000,000,415 

tant .esosqger ows nk bedan BRSXS at = 000,000.18 to edsmtdas ‘eat 
soba dlevel Jaogquar ‘bad. Monts | % Sib: de ths eo You sokte mtst 

OBS ates ecioo ee: apesienaté Um. 30. enold tpos - dadwanca ef bisew nodtamwean ex Louse 
evidestte she sudos tol eas vb « ond stew visit tears i 

gen biiow to dort hives - ae sIsothoig ani dor ots staid ,bmoaad- Level 
-Sneasitq dtiwv yrevewoll . .oitd yas . 3 dioqqva + = geqyd belttosqe to sett dig 
dguot. ¢sdgitowbexbasd 000,000,8 duoc ue oe monk been elooge .mottorboud 
ete .wedoup dotdude eloque Searton’ So Heitor at 6 bacoxe od “tebt9 ib petead 

-tgdadua s ({) .1lueet ded? oF heel yltese digin SQN OUT gbsontotns 
oF. ateLduo beonantt ylisinioide add to aeol (8) 10 ‘edolrg bLrow | while? fabs 

.carsey dneost ak ‘@nos eed noltodbota eedad2 hotiall dotdw 

~oge to bra eehers sawel to edsocme ad Eftta’ blow atone noktesuiont 
bodial edd dg botooltear+,meds tot sobug biLiow ond es: aol, oe amgdt yicto 

add mot fe tinetettin sat aurtioa aatig Sxogqite oft bab: fers fitet eetete 
biuow sbixq ofxow ect at List Efeme ylovitsfer s *, tavawoll eMoitssol Fo she tn 
ewets teomle ,stolstodt «bite eloote wae ylomottxs to aotssLumcos evievni 

‘.efortiton lo noitbeodm> ond 

ab —s tne eedsdibat astiebive Ife gone 
ved bivow ex: borg o¢ arude% edsgetsys cut 

5 tam bixow edt ot ofse yw nadd aisots 
Fuso taonile .srotsredd get JI 

evel ‘ite’ iq oftaemobh rowel of yiduotobtive viow agad 
29¢ ae Sueds ‘to eobte mst b atemites trssetq sit woled arog xo adnso 9 

sétesd davon (tly towberbawd 

suods besgse ost abaeash Regie gai. det eonshiva ‘S508 at Sis? 
t enblosb noo Cee pe ni taodxe edt od, 

felon ton esd ‘dud tase 6 ast Fowtem dxoqxs edt wort sokbal et etert 

Ses -— on, sin al pth dei de dh te MA A hick ca ae wk & x 

22. yd owode ots. £68l0 ds ‘bite no ERASREL 

sowol, dabo teq-e 5 ddtw LBel" ds 

wtsode edd ,otdasfent ote ebns 
pond ge 26 ite al a3kw oftg. 
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for the moment. Exports of milled rice from the United States for August- 
November, 1953 were 5,500,000 hundredweight as compared with ),800,000 in the 
same months of 1952. A little more than half the 1953 exports have been made 
to Cuba. That nation with Japan and Korea account for a little more than 
5,000,000 hundredweight, milled basis, in August-November, 1953. Exports to 
Cuba at 3,100,000 hundredweight, milled basis, as of January 21, 195, are 
about one third above last season. 

Availability of loans or purchase agreements terminated on February 1, 
195. Loans mature on April 30, 195) or earlier on demand, Intention to 
deliver under purchase agreements must be filed within a thirty-day period 
ending April 30, 1954. Rough rice of any class other than "mixed rough rice" 
grading United States Noe 5.Rough Rice or better is eligible. Special grades 
are not eligible. Thus, only rough rice actually in storage or under agreement 
on January 31, 195 will be supported during the remainder of the crop year. 
Milled prices and prices for rough rice not under support may sag in response 
to market conditions. 

Factors Affecting United States Annual Imports 

Statistical analysis of variation in ual imports of milled rice is 
satisfactory only for the years 1921-190. 6/ In the last dozen years, both 
importation and exportation have been under stringent unilateral and inter- 
national controls. By the mid-thirties, direct intervention by government 
into foreign trade had begun to appear. Relationships adduced in the import 
analysis in some measure reflect such intervention. © 

Variation in annual imports was related to the following variables: 
total annual farm supply, average annual California milled price, per-capita 
production in ten Asiatic countries, and the adjusted index of nonagricultural 
income.Ji?/ These data are shown in Table 25. California milled price per 100 
pounds, No, 2. or Fancy California Pearl, basis San Francisco docks, was used 
since this series alone was continuously available, Milled prices are probably 

more closely related to import volume than rough prices. 

Results are shown in Table 26. One of the major determinants of the 
magnitude of imports was the level of California average annual milled price. 
The higher such price, the greater was the magnitude of imports. In the six 
equations in which California price, per hundredweight, milled basis, was one 
of the determinants related to annual imports, the t-ratios indicate high-order 
levels of statistical significance. In general, statistically significant net 
regressions of imports upon total annual supply were not obtained. In general, 
the net regressions of United States imports upon the volume of per-capita 
production in ten major rice-producing nations of Asia were statistically 
Significant. 

46/ Equation 85 in Table 27 indicates the extremely low coefficients of 
multiple correlation and the low t-ratios of the regression coefficients when 
the analysis is extended to years since World War II. 

U7/ Methods of calculating per-capita annual production are shown in Giannini 
Foundation Mimeographed Report No, 163, 
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TABLE 25 

United States Rice: Factors Affecting United States Imports, 
Rough Basis, 1921-1939 

Ca: ~ < Dp : A . F 

United States] average annua nonagricultural 
a/ total annual |price, milled , ten Asiatic income, 

farm suppl} _bas | 

28,027 

a/ Exclude Patna, flour, meal, polish, and brewers’ rice. 
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TABLE 26 

United States Rice: Variations in Annual Imports 
and Associated Variables, Rough Basis, 1921-1939 

States 
total Per~capita 

production, 
ten Asiatic 
countries 

Adjusted index of 
nonagricultural 

income, 
| 1935-1939 = 100 

Constant 

per cent 

76 2103773939] -29-680290 | 222.03)270} 80 
(1.531311) | (3.688300): 

| 

-1,542.549169! -)3.038933 ; | 20,880368 +730 
(2.00627)) ! (2.48218 ) 

210488071, 8.991592 .879 
| (240333) | (l4e347262)! (3.228528) 

{ 

~2,7992276335| 12.156373 | 281.150110, 17.518648 -6.169683 
(603588) meee (3.039581) (1.476971) 

(3.868258) | (15154878) | 
| 

(5.356725)! (3.851301) 

~2 ;42h..188865 253.205175, 16,553235 -4. 784105 sian | 
(5.354673)| (3.050712) (1.398895) | 

329.5201L9 -~9.015456 .835 
(66730344) (2.363743) 

| 32.923518 5.39058 .682 
(4.27683) (1.169476) | 

-1:56,892188 | -71.192038 1,768. 250596 | 
(71563) (1.589595) 

a/ 1921-1952, excluding 1942-1945 and 1951. 
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Equation 81 in Table 26 indicates that, on the average over the years 
1921-1939, a change of ‘31,00 per hundredweight in the milled price of rice, farm 
level, was associated with a change in the same direction of about 216,000 sacks 
in the importation of rice, A net change of one unit in per-capita production 
in ten Asiatic countries was associated on the average with a change in the same 
direction of about 19,632 sacks of rice in annual United States imports. 

Fairly high-level relationships appeared between imports and other deter- 
minants. However, the average annual California milled price and a measure of 
per-capita output in the rice bowl countries gives the best basis by which the 
volume of imports into the United States under relatively free market conditions 
could be estimated. 

Factors Affecting Territorial Shipments 

Territorial shipments should properly be amalgamated with United States 
continental disappearance. However, tests were made to determine whether varia- 
tion in shipments to territories bore any systematic relationship to the other 
major determinants analyzed in other parts of the study. Basic data are assem- 
bled in Table 27. Little stability appeared in the analysis of shipments over 
the period 1921-1952, Somewhat better results were obtained in analysis of the 
years 1921-190, Gross correlations among the major variables were not exces-~ 
sively high in those years, In general, the signs of intercorrelations were 
much as would be expected.Li 

None of the equations explaining variation in the magnitude of territorial 
sales provide statistically acceptable analysis of such variation. In conse~ 
quence, throughout most of the analysis, territorial shipments are combined 
with domestic disappearance. In fact, these appear to be two components of a 
single variable, 

There was little interrelationship between territorial shipments from Cali- 
fornia and those from the southern states or between Califomia shipments and 
the United States supply minus territorial shipments from all United States 

producing areaSe The relationship between California and southern territorial 
shipments was fairly high and negative, Similarly, the relationship of southern 
shipments to total United States supply minus all shipments i negative.l19/ 
Where X,, X55 and X, have the meanings indicated in footnote h9/ below, the 
following equation @xpresses the dependence of territorial shipments of Califor- 
nia rice upon southern territorial shipments and upon United States supply minus 
all shipments. Both regression coefficients are statistically significant. 

(96): 1921-190: X4 = 1,55h.630519 + 839128 Xp - 0826 X3 
H = .796 (4.631712) (3.097139) 

The numbers in parentheses are t-ratios, The symbol R is the coefficient of 
multiple correlation, 

L8/ The following gross correlation coefficients were obtained: Hato» - 27563 
XoXo, eli7h; X4Xq, -0266; XeXo, 599; and XgXq, -.155. The symbols X with 
subscripts have the same meanings as in Table 28. 

lg9/ Where X, = California shipments, % = southern shipments, and X3 = United 
States supply minus all shipments, the following gross relationships were 
Obtained: X,Xp, -.7363 1X3, 0630; and XX3, -.1139. 
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TABLE 27 

United States Rice: Variations in Annual Shipments 
to United States Territories, Rough Basis, 1921-1952 

Adjusted index 
of nonagri-~ | United States 

cultural income domestic 

dollars per é 
hundredweight | hundredweight per cent 1,000 hundredweight 

"06 
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Table 27 continucd. 

Year 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

’ ‘ ‘ 

Xs | Xs Xe 
fdjusted index | | | United states 

of nonagri~ | United States i annual 
cultural income/ domestic | United States | territorial 
1935-1939 = 100} disappearance | annual exports | shipments 

,000 hundredweight 

157.7 a 7, 384 
203.1 - 7,998 
252.7 8,970 
251.5 14,030 
248,1 13,876 
265.3 15,938 
248.1 | 14,692 
265.3 14,184 
313.2 15,608 
355.9 15,239 
382.8 26,707 
412.9 26,861 

a/ Blanks indicate data not available. 
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TABLE 28 

Variation in Annual Shipments to Territories, Rough Basis, 1921-1952, 

Excluding 1942-1945 and 1951 

44. a. FE X3 | X6 
Index of 

United States 

United States] nonagricultural|} United States 

United States Rice: 

set ee 

Xg 

United States 

Equation Constant annual average| annual total income, continental | United States 

number term suppl 1935-1939 = 100} disappearance exports@ 

nndredwedgh as on | ue | hundredweight monde per cent 1,000 hundredweight 

86 5,909 .302723 

5,817 .839863 

5,614 .264017 

4,822 .954603 

5,393 .181102 

6,729.135315 

4,010 ...713644 

3,863 .484312 

3,863 .391612 

6,184 .779106 

-831 .059107 
(3.733439) 

-810 . 939010 
(4.118556) 

-1,069.589697 
(3.431187) 

-698 .539674 
(3.608699) 

~767 .187949 
(4.34626) 

-932.969428 
(5.675966) 

-867 .572805 
(4.906202) 

( “2esheb) 

034011 
(1.108852) 

-090955 
(2.722826) 

12 .231959 
(1.170289) 

-15.021304 
(1.834789) 
-18 .408848 

(2.638743) 

~17.481970 

(2.309192) 

a/ Include U.S. Department of Agriculture and military after 1941. 

.02h662 
( .398560) 
.080866 

(1.744538) 

.078721 
(1.890229) 

195485 
(4.211470) 

.195285 

(4.09329) 

-724 

- 124377 793 
(2.401431) 

~ 148667 825 | 

(2. 190113) 
-771 

- .103103 .820 

~ .105082 | 
(2.139706) 

| a1 

ae 

- 022967 .682 
( .376636) 

a | 
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Factors Affecting Exports 

Interwar Relationships.--Analysis of variation in annual United States 

exports over the two periods 1921-1930 and 1931-190 is summarized in Table 30. 

In the first of the two decades, variation in annual exports was fairly 

closely related to variations in annual average farm price and to total farm 

supply. Other factors apparently bore relatively little relationship to 

exports, There were few gross intercorrelations of disturbing magnitude in 

the first decade.50/ 

‘Data for 1931-190 reflect the disturbances of foreign trade due to ex- 

change controls antecedent to the second world ware None of the relationships 

shown in Table 30 provide adequate analysis for variation in exports in the 

single decade 1931-190. The gross relationships which prevailed among the 

variables in that decade differed considerably from the relationships prevail- 

ing in the first of the two decades. L 

More stable relationships prevailed over the two decades 1921-190 as a 

whole, These are shown in Table 31. Over the two decades as a whole, varia- 

tions in per-capita production in the ten Asiatic nations were fairly closely 

related to American export volume. With no change in any other determinant of 

United States exports, an increase of one kilogram in average annual per-capita 

production in ten Asiatic nations was associated with an increase of about 

10,000 sacks in United States exports. It would be assumed that a decrease 

in Asiatic per-capita production would reduce competition with United States 

exports in competitive markets. However, the reverse situation seems to have 

prevailed. Exports were significantly and negatively related to variations in 

United States average farm price. Equations 108-110 indicate roughly the net 

impact of a change in price of 31,00 upon total exports with no changes in any 

of the other determinants of export variation. On the average, with no change 

in any other determinant of export volume, a shift of 1.00 per sack, rough 

basis, in the farm price was associated with a change in exports in the oppo- 

site direction of from 3,200,000-3,800,000 sacks. On the average, with no 

change in any other determinant of exports, a shift of one point in national 

income in the United States appears to have been associated with a change in 

the same direction of about 100-120,000 sacks in exports. 

Cross correlations were relatively low for the two-decade period 

1921-19)0.22 

50/ Where the subscripts have the same meanings as in Table 27, the fol! ow- 

ing gross correlations for the years 1921-1930 were discovered: X%)Xg, = 0393 

XX 03 416; XpX35 013h3 Xp Xg 5 07 9ks XX} 02 27803 X3Xg -.218; and XgXi 99 2036 

51/ Where the subscripts have the same meanings as in Table 27, the fol .ow- 

ing intercorrelations were obtained: xy 02163 Xi X109 »1783 X5X35 e0LS; 

52/ Where the subscripts have the same meanings as in Table 27, the ‘oliow- 

ing gross intercorrelations were found: X,Xg, 21853 XpXg; 2376; X3X5 03525 

and XgXi 09> 2026, 
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TABLE 29 

United States Rice: Veriations in Annual Exports and Associated Variebles, 

Rough Basis, 1921-1930 and 1951-1940 

ee ae Se a Te NR 

X3 | X10 ; 
Index of United States 

adjusted United continental 

United States States nonagri- {| disappearance 

Equation Constant average annual | United States | cultural income, |! and territorial 
number Years term on-farm price ply j 1935-1939 = 100 shipments 

dollars per 1,000 1,000 
hundredweight | hundredweight per cent hundredweight 

97 1921-1930 | 8,088.252593 -33.909856 
(.632861) 

98 1921-1930 |-8,580.953325 662874 
| (3.696001) 

99 1921-1930 |-3,779.098929 0699738 -51.511969 
(4.293291) (1.692136) 

100 1921-1930 (20, 265.147554 | -3,941.723637 0427132 
(5.486638) (2.046204) 

101 1921-1930 | 5,599,863552 -99.817561 0629674 
(1.163816) (.985294) 

102 1931-1940 {-5,151.506072 0005571 

103 1931-1940 |-4,205.614771 52518125 2142507 
| (1.090243) (. 394877) 

104 1931-1940 |-2,140.482915 -25258.101202 0470334 
| ; (1.140937) (1.804790) 

105 1931-1940 |-5,171.880421 2527851 6.81.15900/ 
(1.325198) (125921) 

a/ re 
b/ Logarithm. *OOT 
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TABLE 30 

United States Rice: Variations in Annual Exports and Associated Variables, 
Rough Basis, 1921-1940 

Xy x X3 , X10 411 

Index of | United States 
adjusted United continental | Per-capita 

t United States States nonagri- disappearance | production, 

Equation Constant average annual | United States | cultural income, | and territorial | ten Asiatic Ss 
number term total supply ; 1935-1939 = 100 shipments nations R 

dollars per 1,000 \ 1,000 
hundredweight | hundredweight per cent hundredwei ght kilograms 

-24,442.831320 | -2,575.496485 2106480 93.775068 149,494126 e720 
(2.576316) (.847950) (3.188802) (3.752997) 

245888786 | -1,478.065310 65200279 2418 
(1.867149) (2.288428) 

8,623.784154 | -3,786.371580 119.080208 ~.540887 0654 
(34674641) (3.958931) (2.915342) 

-21,580.743017 | -3,131.519088 107405925 143.878726 | .726 
(4.186965) (4.400486) (3.695587) 

-12,145.178286 | -3,809.292945 122.316857 =-.255938 | 107.815907 ; 736 
(4.129212) (4.535739) (1.220694) (2.227154) 

i bik 

*TOT 
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102. 

TABLE 31 

United States Rice: Variations in Annual Exports 
and Associated Variables, Rough Basis, 191-1952 

United States 

continental 

disappearance | Military and 

United States | plus terri- | United States 
average annual} torial ship- ; relief ship- 

on-farm price ments ; ments 

dollars per 
hundredweight 

Eouation| Constant 
nuniber term 

1,000 hundredweight 
| 

dil -35,523.513229| 393.837336 1.907868 | -678610 923 | 
| (.404329) (6.480500) (2.2332h5) 

112 ~26, 82.2269) 977777153 1.523287 | | 0892 | 
(5.197164) | | 
er Ne ete ' 

| | (1.050279) 
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- 1m 
aULe 

1941-1952 Relationships.--High coefficients of multiple correlation between 
exports and other variables were obtained for the period-19):1-1952, These are 
almost entirely attributable to the high intercorrelation between the incuime 
index and nearly all other variables, The regression of exports upon major 
determinants is shown in Table 31, Despite the high coefficients of multiple 
correlation, no satisfactory explanation could be cbteined, Intercorrelasions 
in the period 19l)1~1952 were highes3/ The annual volume of exports for tie 
years 191-1952 was closely related to the magnitude of total supply but bere 
little relationship to territorial shipments b!/ 

1921-1952 Relationships.--Explanations of variation in total. oxpovts pure 
developed for the period 1921-1952, excluding the control years 1942-195 and 
1951. These relationships are shown in Table 32. Over this long »eriod, the 
volume of exports was closely related to the level of domestic purchasing Lower. 
It would, however, be expected that in years of low purchasing power prices 
would be low and exports relatively high, In fact, the opposite situation 
seems to have prevailed. The relationship of exports to total supply apps: * 
significant. Equation 118 provides what appears to be the best explanation -f 
long-run variation in annual exports of rice from the United States, This 

egz.ation indicates that, on the average over the years 1921-1952, a chenge in 

total supply of 1,000 units was associated with the change in exports °f avous 
half that amount--with no change in any other determinant of exports, The 
relationship between the index of nonagricultural income and the per=cepita 
production of Asiatic countries was also positive, A high coefficient cf 
multiple correlation indicates that, on the average, the magnitude of anival 
exports could be predicted fairly closely from known values of United Statcs 
total. supply, United States nonagricultural income, and the index of pei-cadiva 
production in the rice bowl countries. 

53/ Where the sunscripts have the same meanings as in Table 20; the follov- 
ing gross correlations for the years 191-1952 were discovered: XXg, «5/5; 
XpXs 59 e903 and Aghios 0039 

n si/ (113)s  X, = -6.91 + 0.57 Mos r= 2936. 
exports plus United States Department of Agriculture exports. 

(lil): K, = -15.75 + 0,809 X53 r= .955. 
X%, = exports plus United States Department of Agricuiture exverus 

plus military relief, 

115): x. = =2,22 + 3,06 Xo. 

Other variables have the same meanings as in Table 27. 
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TABLE 32 

United States Rice; Variations in Annual Exports and Associated Variables, Rough Basis, 

1921-1952, Excluding 1942-1945 and 1951 

| xy Xo Xs X10 iy 

| Adjusted index | Continental 
| of nonagri-~ disappearance Per-capita 

| United States | eultural plus terri- production, 

Equation Constant pe pee annual | United States income, torial ship- ten Asiatic 

muaber term | on-farm price | total supply 1935-1939 == 100 ments nations R 

"ad liars per | T,900 3000 

Bilas: undredveight | hundredweight per cent hundredweicht 

-586, 788974 : 75.905579 —.L5éEL52 2938 

aie (.755426) | (4.593998) (785248) 

e119 | | 2058552 39.529417 949 

| (2.201595) (5,691835) 

118 -18, 381.259089 | |. 9504660 |= 30058659 8,068.177688 | .956 
_  (3,011511) | (3.609652) (2.095712) 
i re SO ee Me i SB aa hes Ph ~! 
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