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RESEARCH NOTES ON AGRICULTURAL CAPITAL FORMATION
AND TECHNOLOGICAL CHANGE

The Ohio State University and the
Joint Commission on Rural Reconstruction/Taipei, Taiwan

Researchers: Dale Adams, T. H., Lee and Marcia Ong*
Date: August 16, 1971
Location: Taipei, Taiwan

No. 9
Subject: Farm-Income Taiwan

Tentative Title of Study: "Farm Level Savings, Investment and Consump-
tion in Taiwan 1960-1970".

Tentative Completion Date: August 1972

These notes report on preliminary findings of a con-
tinuing research project. The data analysis and con-
clusions are tentative and formal reference to them

ghould be cleared with the authors.

I - Objectives -

The main objective of this study is to determine how farmers in
Taiwan used their income during 1960 to 1970. Thig will include direct-
ing special attention at the financial savings capacity of farmers dur-
ing this period. The specific objectives are (1) to document the pattern
and growth of farm income in Taiwan during the past 20 years, (2) to
identify'how changes in farm income influenced farm investment, family

consumption, and financial savings during the 1960's, (3) to access how

various farm characteristics relate to different patterns of investment,

* Very helpfﬁl comments were received from H., Y, Chen, Y. E, Chen, C. Y,
Hgu, and other JCRR staff members.
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‘congumption, and savings, and (4) to draw appropriate policy conclusions.
‘ gbbut ﬁhe possibilities of mobilizing institutional savings from rural
areas.

Information on the growth in farm income in Taiwan dﬁring the past
two decades is reported in this Note. Some of the major, issues which

will be treated in the study are also briefly presented.

II - Data to be Used -

In 1953 a farm record-keeping project was started by 10 vocational
agricultural schools in Taiwan. In 1960 the program was shifted to local
Farmers Associations, and the Provincial Department of Agriculture and
Forestry (PDAF) began closer supervision of the data collection and tab-
ulation. As can be noted in Table 1 only three agricultural regions, the
principal rice producing areas, were covered from 1960 through 1963.
Beginning in 1964, however, record-keeping was extended nationwide and
an additional five agricultural areas were included. Raﬁher compre=
hensive information on land use, farm and family income, farm expenses,
household expenses, farm receipts, off-farm receipts, farm assets and
liabilities, and farm labor use are included in these records. Each year
PDAF publishes a summary of the averages from these records., Very little
time geries analysis hés been attempted, nevertheless, on these accounts.
A sample of records drawn from the participants in each year will be used

as . the basis for this study.
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Table 1. Number of Farmers' Associations, Agricultural Regionms,
and Individuals Participating in Farm
Record-keeping in Taiwan 1960-1970

Year : Number of
Farmers' Associations Ag. Regions Individuals

1960 7 3 95
1961 17 3 212
1962 18 3 223
1963 21 3 306
1964 40 8 535
1965 40 8 501
1966 28 8 430
1967 28 8 402
1968 36 8 415
1969 36 8 411
1970 36 8 400%*

* Preliminary estimate.
Source: Department of Agriculture and Forestry (PDAF), Provincial

Govermment of Taiwan, Report of Farm Record-keeping Families
in Taiwan, yearly reports running from 1960 to 1969, (Nantou,

Taiwan: PDAF, various years).

III - Agricultural Development Background -

In the past two decades agriculture in Taiwan has performed very
well, Overall output shot up by two-and-a-third times from 1952 to 1970,
the value of agricultural exports more than tripled, and internal food
supplies have been ample and inexpensive. Few countries can match the

sustained 5 percent agricultural growth rate experienced by Taiwan during



;hi past 20 yéars.!J

A,numﬁer of~impbrtantfchanges’have been made in the rural area which
boogtéd égticulturai development, A very comprehensive land reform in
‘the early 1950's sharply impioved farmers ingencives to invest, increased
the rural areas' labor absorptive capacity, and vastly improved the access
of rural people to widening income streams. A broadly based increase in
rural effective demand, plus a major build up of farm capital have resulted.
Rural education has also been improved; and major inves&ments made in
irrigation facilities, rural roads, and agricultural research.

Probably the most remarkable aspect of Taiwan's agricultural experience
has been the creation and.strengthening of rural institutions which support
the developmental process, The Taiwanese have shown a good deal of
flexibility and imagination in comstructing new organizational rules for
linking together and stimulating economic behavior.g/ They have been
especially sﬁccessful in generating institutions which allow small farmers
to realize development behefits within overall growth,

The growth performance of agriculture in the face of steady and sub-
stantial net transfers of capital out of rural areas is a testimony to
the effectiveness of Chinese policy. Heavy land and irrigation taxes,
forced savings, low administered product prices, high input prices, and

rural-to-urban migration of human capital have siphoned off a substantial

1/ Council for International Economic Cooperation and Development
(CIECD) Tajiwan Statistical Data Book - 1971 (Taipei, Taiwan: CIECD,
1971). '

2/ S. C, Hsieh and T. H. Lee, Agricultural Development and Its Contri-
bution to Economic Growth in Taiwan, Economic Digest Series No, 17,

Joint Commission on Rural Reconstruction, Taipei, Taiwan, April 1966,
p. 103.
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amount of capital from agriculture.él Taiwan has clearly invested a
good deal in its agricultural sector, but it has also clearly taken out
much more than invested,

Several recent changes in Taiwan's agriculture are of particular
interest. The first is that the rural labor force in Taiwan has reached
its peak and is starting an absolute decline, A decreasing population
growth rate, an increasing spread between rural and urban incomes, and
increased rural education have accelerated occupational and locational
movement away from agriculture. In the past couple of years farmers have
experienced some serious seasonal labor shortages, rural wages have moved
up sharply, and farm mechanization has accelerated. Almost 4 thousand
additional power tillers were purchased in 1970, double the number purchased
in 1968.£/ Policy makers are seriously considering a set of measures

which would further stimulate mechanization to replace the fleeing labor.

IV - Farm Family Earnings in Taiwan -

Despite the substantial net capital outflow from agriculture during
the past two decades, farm family earnings have shown a steady increase.
The data presented in Table 2 suggest the magnitude of this change in
earnings. As can be noted, farm family earnings almost doubled in real
terms for most farm-size groups from 1952 to 1967. The income growth

during the 1962 to 1967 period was especially impressive with an average

3/ T. H. Lee, "Intersectoral Capital Flows in Economic Development of
Taiwan 1895-1960", Journal of Agricultural Economics (Tsiwan)
Number 7, June 1969, pp. 69-97; and A, B. Lewls, "The Rice-Fertilizer
Barter Price and The Production of Rice in Taiwan, Republic of China",
Journal of Agricultural Economics (Taiwan) No, 5, June 1967, pp. 127-188;
T. L, Lin and H. H. Chen, "Rural Labor Mobility in Taiwan', Journal

of Agricultural Economics (Taiwan) No., 11, June 1971 pp. 123, 147,

4 W, C, Lai, "Current Situation and Problems of Farm Management on The
Mechanized Farming in Taiwan', unpublished paper, Joint Commission
on Rural Reconstruction, Taipei, Taiwan, August 1971,
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”chgngg‘of more than,40'percentaéj Agide from 1969 when adverse weather
gubstantially decreased farm output, price and output indicators for 1968
through 1971 suggesﬁ a continued increase in real farm family earnings.

The disposition which farmers have made of their increased incomes will
be the focal point of this study. Some preliminary idea of how farmers
have generated and used additional income can be drawn from Table 3.
Information-in this Table comes from the Farm Record-keeping Project de-
geribed in Table 1. As can be noted, real farm family earnings among this
group of farmers increased by 38 percent from 1960 to 1968. Almost 40
percent of this incfease, however, came from additional off-farm income.

Additional household expenses from 1960 to 1968 were equal to about
one~half of the increase in total farm family earnings. The increase in
farm family purchases of items like radios, televisions, bicycles, clothes,
household appliances, etc., have been a major factor in providing markets

for industtially.produced goods in Taiwan.

'§j Agricultural output and incomes in 1962 appear to have fallen below
the trend line. Thus, the 1957-1962 percentage changes may be some-
what understated and the 1962-1967 figures overstated,



-7-

Table 2, Average Family Earnings of Farmers in Taiwan
by Size Group 1952, 1957, 1962, and 1967%

(In 1952 Priceg)¥*

Size Group Year Percentage Change

in Chiadhk 1952 1957 1962 1967 1952-57 1957-62 1962-67
. NT$ %

Average 7,361 8,612 9,682 13,784 17 12 42
0.49 or less 3,765 5,014 5,655 9,920 33 13 75
0.50-0.99 5,097 6,873 7,937 10,754 35 16 36
1.00-1.99 8,010 9,481 11,145 15,297 18 18 37
2,00 or more 14,653 16,606 17,631 25,361 13 6 44

* TFarm family earnings are the differences between total family
receipts (farm and non-farm) and total farm expenditure,

** Deflated using Index of Prices-received-by-farmers published by
the Provincial Bureau of Accounting and Statistics, Taipei, Taiwan;
(1952=100, 1957=164, 1962=249 and 1967=293).

*%*% One Chia = 0.97 Hectares or 2.4 acres.

Source: Joint Commission on Rural Reconstruction (JCRR), Taiwan Farm
Income Survey of 1967, with a Brief Comparison with 1952, 1957
and 1962 (Taipei: JCRR, 1970), p. 35. The income surveys were
based on a random sample of all farm enterprises in Taiwan. In
1952, 4,000 farmers were interviewed, in 1957, 1,402, in 1962,
1,947 and in 1967, 1,640,

Clearly, however, not all increases in income have been consumed,
The sharp growth in cash held and in bank deposits indicate a growing
willingness and capacity on the part of farmers to increase institutional
savings, The fact that savings institutions in Taiwan have offered in~

centive rates of interest for time deposits during the 1960's is also
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‘Téﬁié»S;ijiﬁénéihl A&éf@gesifﬁr Farm Record-keeping Families in
~ Taiwan 1960, and 1968

(In 1952 NT$)*

LT Household - Year End
Year = ——rtam Family Favaings __ Expenses Bank Net
Lo Total** Farm Off-farm year Cash Deposits*** Worth
1960 13,307 11,518 1,788 10,722 454 1,271 69,052
1968 18,399 14,731 3,668 13,178 1,406 3,301 106,045
Ratio ‘
'68/'60 (1.38) (1.28) (2.05) (1.23) (3.10) (2.60) (1.54)

% Deflated using Index of Prices-received-by-farmers, published by the
Provincial Bureau of Accounting and Statistics, 1952=100, 1960-255,
and 1968=309.

*% May not equal farm earnings plus off-farm earnings due to rounding.
%k% Mainly time deposits.
Source: The 1960 and 1968 issues of Provincial Department of Agriculture
and Forestry (PDAF), Report of Farm Record-keeping Families in

Taiwan, published yearly by PDAF in Nantou, Taiwan. The number
of farms included in each year is shown in Table 1.

apparently important in explaining the growth in savings.é/
Farmers have also apparently reinvested substantial portions of
their increased 1ncomelin the farm operations. The fifty-percent-plus
growth in farﬁer's net worth from 1960 to.1968 is an indication of this.
Imprbved irrigation facilities, labor investiuents in land improvements,
the build-up in fafm'machinery, and investments made in land consolidation

have been important features of this net worth increase.

6/. Farmers associations are the major factor in institutional rural
" savings in Taiwan, During the 1960's they paid nominal rates of inter-
est on time deposits of from 6 to 10 percent per year. Taiwan has
experienced only modest rates of inflation during the 1960's., This
has resulted in positive real rate of interest being paid on savings.



V - Igsues for Further Study -
(1) The individuals who participate in the farm record~keeping pro-

()

3)

(4)

Jject are not a representative sample of Taiwanese farmers. On
the average they are larger, may be more progressive, and realize
higher farm incomes than a random sample of farmere. An import-
ant issue for the study, therefore, will be to document how the
farms under study differ from the average, and to qualify
aggregate conclusions accordingly.

Further classification of the growth and distribution of farm
families' earnings will also be necessary, How important is
off-farm income to various groups of farmers? What farm
characteristics are associated with substantial increases in
farm income? How is the farmers' responsiveness to changes in
product and input price relationships related to their respon-
siveness to financial incentives to institutionally save? How
do earnings data from the Farm Income Surveys compare with data
from the Record-keeping Project?

What have been the economic reactions by various size groups or
farmers to increases in income? What have been their average
and marginal propensities to consume, invest, and save? Have
these coefficients changed during the past ten years? What
factors can be identified as explaining differences and changes
in propensities?

What have been the changes in cash and non-cash income and
expenditures among the farm record-keeping families, What has
been the rate of return on capital by size of farm 8@9“8:thé§§sz
farmers? What can be said about changes in liquidiﬁyiﬁfeféfeﬁdéé.

liabilities and assets?
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7(5);»Wha: agg;ega;e~pp;icy,1mp11catipn§jq;ghg be drawn from the
analysis? Does ‘a substantial f;n;;;ciai«agmgs capécity
exibt in rural Taiwan? What might happen at the farm level if
nationgl policy was changed to alldﬁ‘a more rapid increase in
farm family earnings? What implications would additional rural
income ha#e on demand for industrial goods and industrial
labor? Do farms in Taiwan have the financial capacity to auto-
finence mechanization? If not, is their credit repayment
capacity sufficient to justify a further expansion in institutional

credit for agriculture?
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These notes report on p}eliminaty findings of a continuing
research project. The data and conclusions are tentative and

formal reference to them should be cleared with the authors.

1 - Objectives

The main objective of this study is to determine how farmers in
Taiwan used their income from 1960 tq 1970. Special attention is directed
at the determinants of farm level saving and consumption. (See Research
Hote No. 9 dated August 16, 1971 for further details on the objectives
of the study.)

II - Data Used
Fam record keeping information collected by the Provincial Department

of Agriculture and Forestry (PDAF) from 1960 through 1970 is used as the
basis for this ltudy.l Over 3900 farm accounts for the 1l years under study

are under analysis. (See Research Note No. 9, dated August 16, i971 for
roie details).

III - Prelimindry Analysis

The follqwing tables present a preliminary summary of average and

L SRR (R

"?ﬁ?ﬁiﬁﬁi"ﬁ%&beﬁ.1:i%i“£6*ﬁ?5£“?2§s and MPS) from current income calculated

@'llor further background on this data gee Marcia Ong and Dale W Adams,
"A Summary of Various Economic Data Prom Accounts of Farm-Record Keeping
Families in Taiwan, Yearly Averages Covering 1960 through 1970," Economics -
‘and-Sociology Occasional Paper No. 65, Department of Agricultural Economics
_and Rural Sociology, The Ohio State University, March, 1972.



croeo-eectionelly frou the 'reiven ferm record keeping dete.

. 'l'eble I di.tplaye e oumary of APS by year and by various ferm eub--.

The.APs ie here defined ee one minue the average per capite fern
vfenily coneumption divided by the average per cepite income of the feru _
fenily.'gf

As cen be eeen in Table I the APS for'the totel aample of ferne hee’
been renerkebly high throughout the decede.’ Except for 1969 uhen feru
incomee vere depreaeed due. to bed weether. the fernere under enelyeie
heve hed a eevinge capecity vhich ran £ron ebout one-fitth ‘to one-querteri
“of their total incoma. v ' ‘ '

Ae might be expected, the APS increeeediwith increeeee in farm size,
end also increased as fern-genereted income became a3 lerger proportion
. of total family incone. No coneietent eevinge pattern energed vith
respect to. age composition of the family, however. APs'e enong the dif~
ferent egriculturel regions eleo ehowed no’coneietent pattern. Adjuetnente
in income from region to regiondend’ieer to‘yeer appear to be more the
result of changes in weather than etructurelfdifferencee in savings-
coneunption behavior enong regions..

Tehle IX preeente a summary of the rengee of the, uerainel propensities
to save (MPS) calculated through the use of four etetieticel functions:
linear, quadratic, semi~log, and double log, eetioeted ueing croes-eection
data. (The opecific forms of theee functinne hre specified in'e footnote
to Teble II). In each case par: cepite current farm fanily coneunption was
regreeeed egeinet per eepite current fern fenily income ueing ordinary
" least squares. The mersinel propeneitiee to coneume vere celculeted et
the erithmetic income ueen for the group under :tudy. The nerginel pro-
peneity to save is defined as one ninue the uarginel propensity to coneule.

‘As with the APS, the HPs'e wvere nuch higher then ve hed originelly

' expected. The enelyeie of the total farn dete euggeeted thet betveen"-

one-third end two-thirde of the incone et the nergin ie fﬂpﬂy~
1 exceptionally high rates given past- evidence on rurel eevinscbe _
The small farmers in the eemple slso hed nuch higher st'e then ve hed

; expected.

: 2In general, tarmers participating in the farm record-keeping project
are better farmers than non-participants. Their incomes, for a given farm
size, are generally larger than non-participants. Later analysis of infor-
mation gathered from island-wide farm surveys in 1962 and 1967 will be used
to place the farm record-kceping families in peraspective.



TABLE 1

Average Propensities to Save Based on Taiwan Furm Record Keeping Data by Year
and Various Econonic Sub-croupl 1960-1970%

1960 1961 1962 1963 1964 1965 1966 1967 1968 . 1969 - 1970
1. Total Farms s .19 a1 .23 .24 .24 .28 .24 .29 .12 .20
BZ Pam Size '(hgctam) . o —_— . .
2 o = 1 oo LS 14 16 .21 o .18 19 .19 v 23 . .07 : ,13
3. 1. 01-2 00 ,' ' ' 16 .21 .22 .21 .25 +26 .28 .25 .27 f;;q} “.23°
4. 2.014 28 .19 <26 .30 .32 30 .39 .29 37 RS & ] 24
By Region - o i
5. N Rice:f1 20 .13 .23 .30 .22 .24 .15 .23 .24 .07 - 14
6. M. Rice §2 .19 .19 .18 .20 .24 .20 .24 .20 .20 -06 18
7. 5. Rice 13 .19 .30 .23 .26 .22 20 L% 22 .42 -.06 19
8. 'rea '4 . bl .11 '21 -05 015 ‘15 -16 .1‘ .25 012 .20
9. 5. W.:Mixed #5° - - - b 27 3 -32 -24 25 . 20 .25
10. s. H.vCane 45 ‘ .07 JA1 .25 .23 223 .23 .28 .28 .27 .09 29
11, Fruie #7 - .14 .18 .06 27 .25 .15 .22 .30 .16 24
12. E. Mixed #8 = *& *n ok .27 .30 45 . .37 40 .32 .32
By Dgpehdenéi)kitids'm . .
13.0-.5 .. .20 .19 .24 .24 .24 .23 .27 .22 .30 .10 .20
W%, 5+ o .16 .18 .17 .22 23 . .24 .29 .28 .27 .15 .22
Ratio of Farm Incomeiis
to Total Income: - ) : )
15. 0 - .7 ' .09 .18 24 14 .16 .22 22 .20 .23 07 STE
16. .7+ ) .19 .19 .21 .25 .26 .24 -30 .26 31 .15 26
* The average propensity to save is defined as one minus thc average propensity to consume, which in turn is per capita 5 ._vehold‘c;xpe‘p'diltuiel

over per capita total family income.

%2 observations available from this region for this year.
*kk Scanotes in Table IX. ]

F.3 IRN
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TABLE II

‘Summary of Ranges of Marg ’aiirtopénlities to Save, Using Various Functional Formgy, Based on Taivan Farm Record: nep:l.ns Data by vear. . ...
s B ofxanguo o m o and Various Economic Sub-croupa e S o SRR e T

1960 1961 1962 1963 1966 1965 1966 1967 1968

= 1969
f‘lifTottlfrafﬁs?‘ 23840497 .39=146  J44=.51  .40-.57 - .39-.63 .39-.49  .54-.68 - .44-.52 .45-.81 "

0335,46

'_Bz l-‘ana Siz .
©2.0<1:00
3.1, 91-2 00 -
t 4 2. 01+

670 (37-i46 - .42-.50  .30-.68 .30-.68 .38-.47 - .43-.50  .46-.52  40=.60 .43-.!
| sUh=i45' ,46-.55  i50-.64  .36-.46 .39-.49 .52-.68  .34~.45  .46-.55 ~ .26-.44 " .40-.5€
(37-.51 i37-.50  .37-.50. .57-.61 .34=,65 .71-.79 45562 .59-.93 .-.19-.53 .33

"s; N. Rice #1° 4b-.46 T i27-.29  .45-.53 ..51-.81. .41-.52  .34-.48  .23-.7h  .33<.48  37-.51- ‘f‘_f 5
‘6. M. Rice #2 " 57,61 .27=.81 .55-.57  .40-.46  .38-.54 .20-.38. .A9-.64  .A1-.52 .46-:50° .415.59
7. 5. Rlee '3.~f iA15.507 (260,52 .35-.50  .33=.47 L1946 .62-.69  .28-.53 AR 0 03-.46

8. Tea #4 10 J54=.68 +.56-.71 " .20-.84  (30-:33 .31-.37  .32-i42  .60-.67 ©i19=.3:
9. 5. W Mized 45 R S a e 4755 .60-.69  .57-.61 L48-:62  .31-.53 .2

10, S. W, Cane. #t ©%53-.60 40~ 44 41-.78 4T-.59 (54,58 .42-.50  .39=.65  o47-.56  .45-.86  .33-.S
L Frute 47 T 33k u55e.59 55-.73 L46-.56 5259 .36-.42  .49-.56  .50- s6 0 L32-062.
12. s. Hixed ts ] . s .54=.56  .61-.66 .84-.94  .60-. 66x .53-.66

Bz Degendencz Ratioaz : o . L _
10—l e <32-.48  .31-.44  .44-.51 .32-.57 .36-.69 .32-.43" .56-.67 ,35egsq_A:’

B U T U 485,53 J45-.51  .52=.58 (59-.62  .44=.54 .51-.58 .60-.74 .58;;62-};”’
 Ratio of Farm Income " )
~* to Total Incomed- : : 3 _ .

15. 0 - .7 . ,;26'-.'3'8 +53=.58°  .52-.60 .34-.40 .21-.29 .33-.42 23660 .26-.36 .
16- oI+ -- s iy n39’ 56 .35.045 -63- 69 062.-59 -63‘-69 '41.‘055 062'7071 .49"058

- . % o observations available from: th:ls ‘region’ for thia year.
** Results not ﬂignif:lcm:.. o
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" Footnotes for Table II

- 1The marginals were computed at the arithmetic income mean for the

"> particular group under enalysis. Four functional forms were used to
estimate the per capita consumption functions: (a) a linear form, (b)

a quadratic form, (c) a double logarithmic form, and (d) a semi-logarithmic
form. Only the results of the lowest and highest marginal propensities

“to save from the four functional forms are presented here. Ordinary

least squares procedures were used to estimate the following functional
forms:

1)(,&). by + bl(ﬁ_).‘ 2)(_) b, + b y,) + bz(ﬁ)z
3) 1°‘(§\" b, + by log(%), 4) (ﬁ)‘ b + by Zlog(;v_), vhere

c = total household expenses for the year, n = total number of members
in the household, and y = total net income of family from farm as well as
off-famm sources.

2The dependency ratio is dafined as the number of children of less
than 15 years of age plus people over 60 years of age who reside in the
household divided by the total number of members of the household.

3Patn facome is defined as the net farm income derived from on-farm
enterprises. Imputed management returns, capital depreciation, and a
value for family labor used on farm have not been subtracted from this
net income figure. Total net income includes net farm income plus net
income derived from off-farm activities.



V- Issues_for further analysis .

: Past economic analysis has strongly. auggested that conaunption 1- 2
more closely related to previoua 1ncome than to curtent incona. Laggad
connunption analysis will,’ therefore, be an 1nportant a:op 1n furthor .
testing of the data.

The prcliuinary analysis of the data has also auggested that the
goodnels of it of different functional forms: chnngel as we move- across
various economic sub-groups and years. That is, the scatter of per
capita consumption as plotted against per capita: 1ncona lpparently chnngea
aubstantially through various sub-groups and yeara.. The selection of the
functional form will, as a result, receive a good deal of emphasis in
future analysis.

. There is also some indication that, over tl-;. the farmers under
l;udy have proceeded along U-shaped average and marginal consumption curves.

' We are hypothesizing that during the early 1960's many of the farmers under

study were sliding do.m these curves due to incomes that increased at

rates more rapidly than farmers had expected, rates of retpfn to on-farm
and off-farm investments which were very attractive, and relatively few
attractive consumption alternatives a;;ilable in the rural areas. Later
in the 1960's, farmers may.have increased somewhat their average and
marginal consumption due to realized and expected incomes coming closer
together, a satiation of on-farm investment opportunities, and widespread

aviilability of attractive consumer durables in rural areas.



