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: Smce there are different reasons for estimating demand curves this paper will

' attempt to make clear the difference in the reasons and the implications of those
differetices. Further smce diﬂ'erent approaches are necessary depending on whether we
are workmg with tlme senes or cross sectional data this paper will illustrate th_e
differences.: This. last’ part of the papur will deal with techniques that have been
used to estimate demand curves. ThlS paper is not designed for those with extensive
mathematical or statistical background :

A To make the information' 'moi:.f:."réédily'ﬁ'ﬁde"rstandable and to provide ilustrations
of the methods used, we shall 1llustratc the techniques using time series data for

maize production over ths past eight years m the ngdom of Nepal.

* Dr. Neal P. Cohen is a fullbright lecturer in Economics, Economics Instruction

Commaittee, T:i.bhuvgn Univarsity, Kirtipur,
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The major problem with sstimating demand curves

Usually people who begin to estimate demand curves use data on the total
amount of a product which is purchased and the prices over a period of time.
However, since in economics the amount demanded and the price aré jointly determined
by the interaction of both supply and demand curves, this technique will not allow
us to correctly isolate the demand curve. Simply, take the sitwation in diagram I
Price and guantity in period one are detérmined by the intersection of supply and
demand curves in that period (85; and DD,). If both curves shift to 55, and DDy -
(possibly dus to a decrease in the pricé_ of inputs and an increase in incomes), then-
the new price and gquantity that are observed are Py and Q,. This would continue if
supply and demand continue to shift to. §S3 and DDy, and S5, and DD,. What
we observe when we collect data is the intersection points, that is, P; and Q4, Pg

and Qs, Ps and Qg and finally P, and Q4. A line joining these four points is
. neither the demand curve nor the sﬁpply curve, but rather it is 2 sales curve over
time. If however the situation is as in diagram II where only the demand curve is
shifting over time, then the curve that is actually illustrated by the price and quantity
‘information that is collected is the supply curve. Fimally in diagram III we have that
the demand curve stays still and the supply curve shifts;in this case the data actually
will illustrate the demand curve.
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Thus, simply using price and guantity sold (or bought) will mnot necessarilly
vield a demand curve, unless we cam assume that the demand curve has not shifted
over time while the supply curve has, This assumption is so frequently violated that
we shall have to ﬁnd some techmiques that will allow us to- estimale a dcmai}d

curve when the assumption of its being stationary does noi hold. Further, note “that -

if both the supply and demand curves ars shifting rightwards than the slope” of’ the

sales curve is less negaiive than the slope of the demand curve, and in fact it can -’

be positive (this will happen if the demand shifts are greater than the supply shifts,

see diagram IV). If we use the data presented in table I for maize in Nepal we :

find that a simple regression such that Q=f (P) yields a slope of --0.000485. This

indicates that as the price increases the quantity sold increases. Thig is unacceptable

for a_.--deménd curve. (Except possibly for status goods where the desire for a good
i‘s)‘coutingem on a high price, or for a “Giffin” good, and inferior- good whose con-
sumption is basic to daily life, neither is the case for maize 1w WNepal) What has
happened in the case of maize is that the. situation illustrated by diagram IV is

presently true, demand appears to be increasing faster than is supply.

Table I
Year Price General Production maize Population GDP io
majze price in 1000 in constant
(indexed) Index . metric fons millions rupees
' | {indexed)
Col. 1 Col. 2 C_ol. 3 Col. 4 Col. 5 Col. 6
2026 100.0 1000 . 765 1098 1000
2027 1086 - 1106 0 795 123 10%6
2008 1075 - 1160 833 11.56 101.4
2029 1194 175 159 o 11.81° 1045
2030 1527 130.7 822 12.06 103.9"
2031 1527 1519 . 814 12.32 1105
2032 175.3 1775 827 12.57 1430
2033 183.9 184.1 7.48 : 12 86 1131 '

Sources: maize prices (Department of Food and Agrlcultmal Marketm' -

Services), General price mdcx {Rastra Bank), maize producnon (Agncultural Ma' :

™




é8 Cohen; Estimoiing Demend Cuvvess

Services Depariment), Porpulation (Isternational Financial Statistics), constant GDP’
(Central Bureau of Statistics), price of fertilizers-net reported  hers {“Agriculiural

Marketing Information™)

Is there anything wrong with estimating sales curves

Strictly speaking there is nothing wrong with estimating sales curves, howaver,

‘they. do not provide the informetion we want when we estimate demand curves,

'U'é;ue'ai'lly' we are trying to find out whether there will be sufficient supply available
- .."tﬁe;"'dcmand. If there is not -sufficient supply then (1) there will be Pressure
ir_i.cr'case, or some mnon-price method of aliecation will have to be used,
iy relieving the pressure of demand will have to be found; {2) we
the itrm te make up for the deficit or (3) we shall have to
of the 1tem by ipcreasing investment, capacity utilization
tially want the demand curve to find out whether there shall be
nd oot whethere - wil] be pressure  on  domestic

paymendts.

titnation fc eénhance our comprehension

erstanding of ecomomics. sales curve

. explmn
a i5 nse lt Works, that ]5 it s
cau
bel ined- We do not ask whcther the coeﬁiments
cxp al

the yariable . contribute to our goal of hfgh 'r2 :
does . .
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With this approach we do not nec&sséri!y even need 1o use any  siatistical
technigues. Anything that appears to yield acceptable forecasts can be used This
could be astrojogy, seers, folk methods. All we are interested in with this approach
is that tho forecasts have been correct in the past, and we have copfideace that

they will be correct in the future.

The second approach to forecasting wants that the forecasts are not only reazonably

accurate but that the method used to get the forecasts is “scientifically acceptable, that is, it is
methodologically sound, Further we want thal the individual elements to ths forscast make

economic sense, and not just the final total forecast of demand. Not only is the proportion of
variation explained reasonably high, but the estimates of price, incoms and cross elasiicity
make economic serse, they are of the correct sign and magnitude. In the example pra_sented
earlier the sign is mot acceptable, since we expect for the demand curve, that as
the price of maize increases that the demand for maize will decrease. I the sign -
were negative thap it might be acceptable in that it wp_\utd indicate that consumers. -
of the preduct are very slightly responsive to changes in price. Basically it would
indicate that consumers want so many kilos of maize and withia the observed pricé'
range, price had very little impact on their decision. For a nzcessity  like maize we.

would be surprised to find that consumers wefc very price responsive.

Similarly, when we are interested in the coefficients we may feel that incon'n'e._:_'- :
plays a significant role in quantity demanded. In general we would expect, that as
_incomes increase the guantity demanded will increase. Thus if we notice a negativc-:'_-
sign, then we would have to iry to explain it {possibly we are dealing with an inferiof_'__ :

good, that is, one whose demand is inversely related to mcome) We would not expect:_';_:".::

that people ars very income responswe to maize. If incomes increasc by 50% we! Woul
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allowing all the variables to change; but it will usnally not yeild as pood a forecast

if ooly one variable changes.

Constant Marginal propensity or Constant elasﬁciiy models

Since we are usually interested in the wvalues of iths coefficienis
and the techniques that are necessary to obtain acceptable coefficients sre more difficult,
we shall almost exclusively discuss this approach in the remaining portion of this

article.

Usually the information that we want froem sach a model is the price, income
or cross elasticity of demand. These are the percentage change in the guantity demanded
of maize divided by the perceniage change in price {or income or the price of some

other good).

o % c'h.'an.ge in Q the change in Q sthe change in P o
% change in P~ Q t = elasticity

_ . We usually make the assumption that this elasticity is constant, that is, whether
a 104, prlce increase occurs when the price is low or when the price is high the

resnle wxll st:li be a, say, 3% decrease in quantity demanded. Thus if the price increase
from Rs 100 te Rs i 10 (an increase of 10%), or from Rs. 5.00 to Rs. 5.50 {an increase
of 10‘7) that quant1ty w1ll decrease by 3%. Thus in the first instance this could be
from 300 units to 291, and’ in the second from 200 to 194 units (both are decreases of

39%). In this case tha" elastlcxty is —3, 0%’ + 100% = — 0.3 Necessmes usually havs
demand elasticities bctween -——l O and’ 0.0, The wmore general the nature of the good the
cloger will be the elastlcxty to 00 This the demand for wheat will be closer to zero
than th: demand for brcaci Whlch m mrn will be closer to .zero than the demand
A for a ‘specific brand of bread. Basm mdustr:al produmon items, such as cement stesl
or brlcks will"also exhibit a demand clastlcny close to zere and similarly the more

- specific &hc 1tem the less will be its elasucny, the more negative it will be,

Income clastlcny can be elther posmve or’ negative and depending onm whezhcr
its value, without a sign, is greater or less than 1.0 it will be eEashc or inelastic

(respecswely) This is used to determine normal and inferior goods,
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Tue cross elasticity is used ito determine whether ancther good is competitive
or a substitnte (cross elasticity is positive), or whether i i a compliment {cross

elasticity segative).

This fArst approach assumes that these elasticities are constant over the relevant

range of values being studied.

The aliernative approach is to assume that there iz a constant marginal pro-
pensity. This would say that a Rs. 100 mcrsasc in price will always decrease the
quantity demanded by 5 units (as an exampie) Thus if the price changes from Rs. 1.00
to Rs 2.00 them quantity will- ohange ‘from 300 to 295 units, if price changes from

Rs. 5.00 to Rs. 6.00 then guantity: dcmandend may change from 200 to 195. In the_
first case there was 11% decrease'in"qﬁahtixy doe to a 1009 increase in price, oran
elasticity of 1666/10(}:—0 0166. In the gecond case a 259 decrease in quannty due

te a 20% increase in price ot an clasttc;ty of -0 125,

Usually the first modé! Which assumed constant elasticities is preferred for
supply and demand curve estimiation. Whils it is a little more difficult to estimate, it

is sufficiently simply to warrent the additional work.

For the second medel; ‘comstant marginal propsnsities, we would regress quantity
ss a function of price. For the First model, constant elasticities, we Genvert beth the.

quantity ﬁgixrés"and the price figures to logs and estimate the regression as the log of
quantity is s function of-'the log of price. The coeﬂic:ant on price is the elasticity,

Earher we cstlmated the' sales curve for maize using the wuntransformed data
i. e, Q and P and denved

Q= 1.337 '+ 0.()004353-"(15)

To estimate price elamc:ty usmg thls approach we: stmply take the coefﬁcnent m from:_
of the price variable times P/Q. The price: elastxcuy for 2033 would. bc 00(}0485>< :
(183.9/7.48)==0 0119. The elasticity for such ‘an’ equation is usually’ cstlmatcd at thc mad

poists, that is at the average values of B and €, thus ths average_prl_g;-' clasticlty,xs :
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1t@.(}(}MSS><{137»5125/7;953’?5.):..0.(}0839. Evalpating the elasticity for each ly.ea-‘r we derive

dhe foliowing:

Yearly elastigities using comstant margisal propensity model

Year Eiésﬁci@ﬁ
2026 | 00063
2027 ‘ 10,0066
2028 0006
9 - 0,007
0% ©.0090
2031 \ 00091
» 2032 Sl L 0.0103

23 S : 0011

Thus thls model shewa that elasticxty is -pradually becoming ‘more positive. But it assn-

ames’ that the margmal propcnsny :s constant at 0.000485 and for each increase in the

maize pnce mdex of onc that quantlty'

1ll 1ucreass by 0000485 thousand metric tons,

IF 'we' transform all the'Q"él‘;hd P’smto logs ‘and then do the regression we

alerive -

log Q= 08731-[—0012’75: llog P)

The prive elasticlty of* ﬁemand s a’ Lconstant 0012’?5

Unless there is"a good reason to assume the . Constant ‘warginal propenslty
model It a5 usua.i within economics te assume’ thc constaut elastlc:ty model and. to work
fally in logs. {It makes no difference to the eiastac;ty figure whether we . work in
' common or:: natural !ogs, in’ thls paper We ase thc common or base 10 Io‘gs') '
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What wvariables ovghi to be included in the model 7 A

We can only use as variables items whose value varies, we could not mcludé._

as a variable the price of a produci whose price bas net changed. Tt is not k- f'
variable. Thus the firet rule is to include jtems whose value varies; very litle vanatlon::'
in a variable frequently results in insignificant coefficients, that is, coefficients where we:

are not sure whether the sign 18 cofrect,

We ought to try to mclude whatcver variable we think may effect demamd -'

The demand for maize is probab[y a function of the price of maize, ircomes m
~ Mepal, price of substitutes, and population amongst other variables, The demand fcerr'._.:

petrol would be a function of price, income, nomber of vehicles within the ngdom,' s
When dealing with time series data ~we frequently find it advisable to include “time’”

as a variable (it is included as an unlegged variable). The reason for including - this E. ;
variable is that for some items there is a learning process which increases over time, “f
thus regardless of any change in population, price or income, the demand for cerfain .
products is increasing simply because people are becoming more aware of the items
and its uses.

Dummy variables are frequently found to be necessafy is demand analysis. A.
dummy variable takes on a value of zero or one {there is no need to log this.f' :
variable, especially * since the log of zero is undefined). This is saying . that there ara"-:_.
some other variables whxch cannot be quaatlﬁed But which are felt to be important, Thus'{_':

tourism  Nepal would be a functlon of 4’ pumber” of - vanables and possibly also &

dummy variable whlch would take on a va!ua of 1 oniy durmg the years of_I'

where, when there is a conﬂ:ct in the nelghbourmg countnes this  will eﬂ’ec’tf'-”
tourism. If we are dea]mg with cross sect:onal data then we may feel that a

the houscho]d lives near a regular d]stnbutlon pomt or not. Thus thosc houscholdg

number of members and facing the same prlces wou]d consume diﬂ'er'
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becauss the Brst family lives closer to 2 rogelar seurce of the irem. The dummy wvari-
abls measures this closeness, We should only use dummy variables when there are no other
variables availeble which can takes on values wider and more diverse than zero and

oue.
24

When we are forecasting using our' model we cap only forecast within a limited
range: if the piice has ranged from Rs. 1 to Rs. 7, thea we cannot, with much accuracy,
forecas‘t‘ what will happen if the price rises to Rs. 20, The further away the price is
from the midpeint of the observed prices, the less accurate is the forecast. Similarly, it
' we have observed data during a period when thege were no export cdntrols, then we
will - predict incorrectly  when there are -export controls. ¥  one of eur
: variables is ga dummy indicating a war period,  then we can  predict  the
effect of a comparable war fought when incomes and prices are different. If the war
.is markedly different then earlier wars then the forecast will still be incorrect since the
dummy could only take on a value of zero and ons, and was unabls to take into

Consideration the intensity of the war., .

Jime series ‘or cross sectional data

Time series data are data that have been collected over a period of time - (days,
‘months or pears). Thus the data we presented in table I were time series since they
‘reported quantity and prices over the peried from 2026 to 2033. These data can be

~aggregated for an' entire’ country fas ours ), or ba for one zone, district, panchayat

or evin for one family, That does not change the essential time series nature of the
data. SR

For cross - sectional data we hold time constant and allow other itemsto vary.

Thus when we do a survey, a q'uéstionnaire, we try to do it in as short a périod_ of

ime as possible so that time IS Dot a variable. Similarly, data on the number of
tourists i'n'toﬁ_ Nepal from diffcrent countries in ‘one year are cross sectional data. Time
'_s_'the sam'e:'.'fox_'_'_.all the dara, ' |

' A fﬁaj_"’_r'. problem we often have with cross - sectional ~demand curves is. that

rice is” fr'eq'iich_tly ‘constant. Thus the price of maize is reasonably constant throughout
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Kathmandu today {although it may be dxfferent fmm what 12 was Inst week, al another
time). Thus prics cannet be included #s a varisble. It is sometimes posszbis to WS

cross - sectional data collected at different points in time im ons regression. This com-
bination of cross sectional and tims series data may enable us 1o estimate the price

elastigity.

Tn a country such as ‘Nepa‘l' which is undergoing reasonably sapid changss, the
use of time series data from too many years back mwht invalidate the resuits. Tou-
riso in = Mepal bas changed so much that fo use data of the past iweniy vyears will
probably distort the findings as te the relationship between the variables currently

exislant.
Data sources:

Time series data are usually the easier to gat'her because we have 0 use sec-
ondary sources. We utilize data collected by some goverament agency over the . past
years, quarters of years, or months, While these data are easy to wse there are a

namber of possib]e problcms wil_t; its use.

If one data source ‘gives us “data for the last five years and another grves us, dam

for the previous fivé vears’ 'we “are usually ‘unable’ to combme thc 1wWo sources nnd have_:' N

data for ten vears.” The reasen ls snnpiy that ths deﬁnat;on eaf the varmbics, the

methods of ‘collection thight’ have changed What is frcquently passﬂ:}lc, if there is at ::_

least one overlapping year, is to index the variable, thus not using the raw figures.

- . il
AT

‘In gcneral We nced to rcassure ourselves that ths deﬁmtmns used by the' :

souree collecting the data agrees w1th the deﬁnatma that we necd in the varlable W

want to use, and that thsy hav" been reasonably consastant m thmr metheds :o- colle—

source the problem of comparabxllty of lhe data’ arises; cspectally af we want

the two prices as reﬁectmg subst;tutes in- tbe mmd of the.censumer -of pmduce
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would like to have, A proxy variable is defined 2s a variable that we belisve has g
very ' high correlation with a variable we want to use, but sre wunable to get; or we
do mpot feel that the variable we are able to get is of sufficient accuracy. If we would
like to include gross domestic product as a vasiable and distrust the figurss reporied
we may feel that figures on the production of rice are more accurate, and that the
ﬁgures are highly correlated with the true GDP. Similarly a .general prics index may not
be available but prices of a few products muy exist; we can construct' a proxy index”
that may be a reasonably good approxltloﬂ of the missing general price index. We
may feel that distance from a foreign country to Nepal is good proxy for the cost
of travelling from that country to Nepal. Econometric work has many examples of

proxy variables. We need to' know wheii to use and how to select proxy variables.

_ Cross - sectional data for demauad curves can bé coliected from official sources
in which case the same probEems listed earlier are applicable, or we can attempt to

 collect data’ through a questnonna;re Before we collect the data from a questionnaire,
s = it would be wise to think through ail the possible .variables-that ‘may effect the demand =

© ot supp]y curve and to be surs that we have collscted data which will atlow all rele-

income of the household which do the purchases and coooking in the household'
There are pOSSlbihtlcS thas any of these variables may significently explain the’ quantity
purchased and wc may want f:a inciude. them. We collect the data to aliow s "t

have a choice }ater 1n __th_e_ analysis. mciudmg that variable. Other variables we may

want include are: apprommate amount purchased in the past week (or month), price

' 'paid, what they consider to be the positive and ncnatwe characteristics of the type of

'_.maxze ‘they are purchasmg For some products we could ask people to rank order the

:.'product ‘and 1ts substitutes as to overall quality, value, conanbutlons to good. health,

.:_.'.For supp]y curves we wou]d also nced to collect mformat:ou on the cost of some

."'be needed dependmg on the spcmﬁc product in whxcb we are mtcrested

':or. alL qmstlonnancs we nacd to be aware of the problems of people misin-

vant variables to be tested. Thus in an examplc of demand for ma;ze we would want )

Cto mclude some . general- variables: to - occupation; age, education, size of household and '

'g _lmajor mputs, ‘for maize this would be feriilizers andjor 1mg.mon Other variables will .
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thick is true, what they wish were irue, or whai a faulty memory remembers.

In addition (o questionnaif@s we need fo insure unbiased resulis. Thiz is
usually done by the process of random {or stratified random} sampling, - where every
individual has an equal liklihood of being sampled. In this case the results can  be

generalized to the community being surveyed, without sawpling the entire coummunity,

- All the problems enumerated in this brief section are solvable, and frequently
even if the data reported or collected are not precisely what we would have liked,

wnh1 some thought we are usually able to retrive some useful information.

Interpretation of resalts

Before getting into the techniques of déing the regression work, it will be

useful to take a result and seec how to analyze it. Using cone of the techsiques discu-
ssed iater we derived maize demand in Nepal:

log Qy =1.25—0.861 (log GDP_) + 1.674 (log Pop.) — 0178 (log P)

Where Qd is the quantity demanded (production minus exports plus imports, in thou-
sands of metric tons), GDPc is an index of gross domestic product deflated by the

gooeral price index, Pop.is population in millions of people and P is the price of
maize, indexed,

When all the variables are loged them the coefficients are elasticities. The first
thing we notice is that the signs on population aad price are correct. The  sign on

GDP presents some problems. It is indicating that as income increases people ‘shift out of

majze inte some other product. This would tend to indicate that it is an mfenor ‘good.

However, if we combine this coefficient with the population one then we are ab]e to ‘say that

unless real GDP increases more than 1.96(1.674/0, 861)times as fast as the percentage change in .
population that total demand will still increase. That is, if real income increases by 3%and pop-z-':'_- :.j :

ulation increases by 29, then total demand will still increase by 0 765%, (derived by taking 377 o
times the coefficient on GDP and adding it to 2% times coefﬁcnem on popu]atlon"

>

- (3% —0.861)+(2x 1.764)=0.765). Currently population is mcreasmg by 2 164 pcr “year.
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¥ and  real income by 2.65%  per 'year, thus  total <demand s increasing by
1.33% per year (exclusive of price changes), Tt appears that total quantity
demanded will be increasing in the near futore, From this result we can  see th‘ae
thc;e will be pressure for increased production for domestic uses simply wlth
increase in population, For every 17 increass in population there is 21.674 /mcrease
in the demand for majze If Nepal wants to gemerate any surplus  majze for experg
purposes then it will be necessary  to  increase production by more than 362/
(216%x1.674)  in  order to generate some  surplus for  export _ purposes
(The 3.62% holds unless we also want to assume changes in read GDP andjor pnce

of maize.)

The price variable has a very low coefficient. This is an example of ap mela~-
Stic good, a doubling of the price of maize will lead to a reduction in the  amount:

purchased by 17.8%. Thus the people who buy maize ac present are not particularly

'concerned about price. They decide on quantity and find that price does not substantx-
:_'aliy chanoe their decisions. This not becanse prices have not varied, they have increascd
by as: much as. 30/ in n year. People must view the price as stjll sufﬁc:lently low that

»

- Jts mcrease does not eﬁ'ect quantity very substantlally, vet,

We conld Use the tesults to forecast demand under the ‘conditions where
the government wants real mcomc by 3% per year, lower population- growth to 29,
and would ]:kc to keep pnces rcasonably stable, not increasing by more than 5% per
year, We ﬁnd that durmg a ﬁve ycars period the amount demanded will decrease by
0.6%. 1f supply analysls md:cates thal supp!y is constant, then we will not gentrate

B much surplus for export purpose

Techniques of derivine the.'re"sulté".'

Thcre are many dsffcrent techmques that have bcen derwed to estlmate demand

curves since H L. Moore (E conom:c Cycles: Then‘ Law and use Macmlllan New York)

estimated m 1914 the demand for plg 1r0n. Usmg oxdmary least” squarcs he fou.nd _

that the price e]ast:cnty was posilive; . md:catmg that thc h:gher the price, the hlgher

-~ the demand Has preblem was the one we analyzed in the second section of this paper

-:on'the major problcm in est:matlng demand curves, that 15 he estimated o o
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curve -where the demand curve was s'hiﬂing more than the supply curve. Thus the nse
of ordinary least squares is frapght with daoger signs and can only be used in very

limited situztions. Had we used it for quantity demanded of maize we would have got

_ 103 Qg = 2.055 — 0.934 (log GDP_ } + 0.507 (log Pop.) 4 0:115 {log P)
which shows population much less elastic tham the result shown earhier, buf, moie
importantly, the coefficient on price is the wrong sign. Like  Moore we' find that the
higher the price the more people will. purchase f’ﬁiafze.:This-“result- is “so  seldom

observed in actuality tbat we .can, dismiss it.

Méjt:hod. of Hénry schﬁ_ltz L

Henry Schultz was one of the first to do extensive research on the propertics
of demand cnrves, and his approach to estimating the demand. for agriculturai products

is Tstill being used.. (His book was The Thsory and Measurement of Dema.nd Umversﬂy_

of Chicago Press, Chlcago, 1938) His method can be suminarized in anumber of stf:ps.

1) Prices are defined as relative prices, that is,” he wuses’ the™ prxce of the
product divided by a general price index, or by the price of the most unportam"

substifute.

2} Quantity is  defined as quantity per capita, quaniity is divided by
population. B

3) Take logs of the relative pricés and the quastity per capita.

4) The results in. step. (3) ércf regressad agai_i}?._t:' :'ti:me.. .'s_)epa_‘rafcly, - i,. e. log’-'_;. _'
(P/GPI) = f (time) and log (Q/Pop) = f (time). ' ' ' :

5) Compute the errors from the step (4) regresswns that is, the forecas!ed:'

values each year less the actual observed values.

6) The errors in the quantxty per capita regressmn ‘are” themsclves regresse

agamst the cr:ors m the re]auve pnce regrression,




57 Cohens Fatimaring Demend Curces

Schultz further divided his apalysis into different historical periods and Jdid all
the work separately for each distinet peried.

What this method essentially does is to remove as many of the umaliy obse-

rved shiftors of the demand curve in am attempt {0 estimate it

Using our data we shall follow Schuliz’s method step-by-step and them look -

at the resulis.

1) We divide the index of price of maize by the index of the Kathmandu
comsummer prices, i. e, 100/100=1.00, 108.6/110.6=0.983; 107.5/116.6=0.927, etc. and
then multiply the results by 100 to deveiop a new indez number {cel. 2 divided by
col. 3 of table i equals col. 2 of table 2},

2} We divide quantity by populatisn and get 7.65/10.98=0.697; 7.95/11.23=
0.708; 8 33/11.56=0,721, etc. {col. 4 divided by cel. 5of table 1 equals col. 3 of table 2

D We take logs of the results and thus get for relative prices that the log
of 100 is 2.000, the log of 98.3 is 1.9921, the log of 92.7 is 1.9962, etc. The logs
of quantity per capita are: of 0.697 it is - 0.1569, of 0.708 the log is - 0.1500, etc.
(the results are m col 4 and 3 of table 2).

4y We regress c01 4 a8 a function of col 2; and cel.- 5 as a .functien of

col. 1 of table 2, ’Ihc results are
log (P/GPI):i.9'964+0.0021“' (tixﬁe)

Eog (Q;’Pop)*-—o 1425 00095 (tlme)
N

5) We find the forecasted vaiue fcer relative prices by finding estimated rela-
tive ‘price when t==0, t=1, t=2 etc. and ‘substract from this figure the actual relative
price log of 2.000. Thus, the estimated relative price log is 1. 9964—1—0 0021><0—19964
From this we substract 2000 and derive~-0.0036 which is the error and i reported
in col. 6. We do- thc samc for quantity per capita. The forecast for 2026 would
be - . 1425 00095><0«-— 1425 and - we substract - .1569 and get-+Q0.145 which is
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reporied in col. 7 of table 2. For 2027 we changs the times & (%0} in the above

two examples to times ong {X 1) and continus tbe work.

6) We regress the results in col. 7 against the resultsin col. 6 and derive.

Qpe

crrors = 0-F0:0152 { P/GPI

ervors )
Since the sum of the errors eguals zero there is mo constant term. The 00152 is

Schuliz’s estimate the maize elasticity of demand,

o '-';Taﬁie -2

Pata donversions for demand estimation Schuitz’s method

Year coded P/GPI 3671 Pop' ' io.g log €Trors errors

year . P/GPI  Q[Pop P/GPT  Qpop
col. 1 col. 2 col. 3 col. 4 col. 3 col. 6 col. 7
- 2026 0 100 6967 30000 1569  -.0036  .0145
2027 1 98.15 7079 19921  -.1500 0064 0019
2028 2 9267 206 19669  -1423 0337 0191
2029 3 10162  .6427 20070 -.1920  -0043 0211
2030 4 11683 6816 20676  -.1665 0628  -.0139
2031 5 10053 6607 20023  -1800 0046  —.0098
2032 6 98.76 6579 1.9946 . -.1818  .0l44 0175
o . - 19946

99.89 5816 19995 -2353  OLI5 0266 /.

While the mathematics of Sehultz’s method is estensive, it is” also r'?e'aégbp_abli

simple. Its assumptions tend to be very easily violated when dealing- with__._n:d_;

output and thus it ought not be used in those situations.. In situations: - where

supply of the product is. somewhat less than perfectly ineﬁtza'stics"t_k_m',t:;i_s';:--"‘cﬁigrcf
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farmer responsivencss to price, them this model begings to vield “spurious resmliis,
In  fact, the greater is the price responsiveness of farmers ihe more likely
the estimated demand responsiveness to price io be positive, or less negative
than it actually is. This is the case here. The estimated cosfficient i3 too high. It
does mnot take a very high’ price elasticity of supply to make the demand elasticity of

Sllpp]y tz.uly negative, in owr expample.

In our case we find that the elasticity is a posn’uve one, but very inelastic.
Smce the r? (proportion of the variation explaired) was a dismal 0.0234, we have
very little confidence in the sign, or in its magnitude. What the result indicates is
that Schaultz’s method finds that there is very little price respomsiveness of ‘buyers - of .
maize. The demand is very unresponsive to price. A positive response to price is
hlghly wnlikely, thos leading the way for us to conclude that there are probably other

-variables that ought to have been included in the analysis,

" Schultz’s method ought to be used for those agricaltural goods where there is
8. & strong trend in production and comsumption and where the mejor factor coutro-

!hag output is pot pracc, bus avallablllty of fertilizers, sceds or climatic conditions,

Fox's method of estimating price elasticity

This method 'wim:h ‘has found favour \vnhm the U. 8. Department of Agri-

: "--cullure begms by a,ssummg that ‘quantity is a _predetermined vanable that it does not

respond te prlcc The causatlon runs almost exclusively from changes in quantity to
chanoes:m prlce, and not vzce—versa Nor does this model allow for two-way causation,
o eﬁ'ccts and ig cﬁ’ectcd by quansity. Thus tbls method  re-arranges the__
make prlce the dcpendent varlable and quantity (along with whatever. '

ables are:; cons:dered important) as the independent variable.



The Economic Journal of Nepal 7 &0

We estimate the price responsive model ase

iog P =1 (log Q. log dec log Pop)
Taking logs of the data présented ino table I we get as our resuld

iog P — —3.48834-0.3586(log Q+0.8616)(log GDP,, +3.2950(log Fop )

(1.82y#*  (0.45) 0.58) (2.01)%%

R2 == 038 F = 20.01%**

(The t - values are in brackets undér the coefficients, the stars refer to the significance
of the relevant statistics, one star indicates significant at the 20%, two at the 109, and

three is significant st the 5% tevel; we do not perform and significance test for the
R2) ‘

Siace the demand curve needs to “bave log Q on the loft hand side ws need
to transforma the above tesult, and get

log Q=0.7276-+2.7886 (log P) —2.4027 (log GDP,.) —9.1885 (log Pop)
From the first equation we pote that both increases in real income and increases i@
population put pressure op prices to tise; a realistie assumtion. In fact, the yearly
2.16%, insrease in population is putting pressure on maize prices to rise by 7, 12% per year
(3.295 times 2.16). The positive’ szgu for real mcome indicates that a8 incomes incioase
there will be further pressure on pnccs to rlsc and the faster Nepati ‘real income
increases the greater will be that pressure Thc posmve quanmy “elasticity indicates
that as production increases price wﬂl mcrease. As ‘this is hxghly ‘unlikely we have toi

conclude that sither we face a s1tuat10n of m1ssmg vanablc ot that ¢his method does
not work well for maize consumption in Nepal The lctter appears to be trus since we.

ought to assume that there is some dcgrce of respons:vcncss by the farmers to price,
we capnot make Fox’ assumption that quantxty is: predetermmed or that other vanables
than price are paramount for the farmers, As pnce rises the farmers: - will respond

somewhat by planting more maize,
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Two stage least squares, instrumental Esilimates

It is best to approach the estimation of a demand curve from the viewpoint

of an entire econemic model, that is

Q = ) Qq = f(P) Q = Q

8

Further we ought not assume that anything is predetermined; that farmers will respond

to price and consumers will respend to price, and that price itself will respond to

the quantity available. As there is more production there ought to be pressure on prices

to- fall, if there is a shortage thers will be pressure on prices to rise.

Regression theory assumes that there is we corrslation between the independent

variable (P in the above equations) and the error term. However, from economic theory

we koow that if the price is teo high supply will be excessive and demand toe

or there will be a positive correlation and a negative correlation respectively in ths twe
the price variable of the

small,
situations, Thus there is a need for some way te purge

correlatien with the error term, -

The method used by two stage least squares (2SLS) is not to use price as

an mdcpendcnt varlab]a directly, but to use estimates of price. Simply, in the first

stage we regress prlue ‘against the exogenous or predetermined variables in the model

and derive the forecastcd values of price given the values of the predetermmed vari-

ables, This price ]S thcn used it the second stage.
The model - we wﬂl try to estn:natc 1s_

Qsmf(PPlandP )

ferl
Q = [ GDPC, snd Pop)
G =

Where P_1 is last ye'ér’s ‘maize price, Pf;crf xs the._ price of fertilizers, indexed). In the

model we do ndt_ try to estimate GDP(':; population or the price of fertilizers, They
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are exogenous and are not substantially effected by the price and quantily of maize.

Firsi stage,
We do the regression,

P = (P, , GDP_and Pop)

fert’
and derive,

P'= 98.565-0.6084 (P, , ) ~ 2.1800 (GDP, )+32.3064 {pop)

Using the value of the price of fertilizers, tho rea! income and the population in 026

we derive the estimated, forecasted, price in that year. This is reported below as P,

“Table - 3

Fstimates of price derived in the first stage of 25L3

year ‘ Past estimated price : " Past actual priee |
026 L 99.00 100.0

027 | | 101.41 : - 1086
028 | 11541 1075
029 Bl 1194
030 | Cidoeo SEDRTRTSE 1 Ao
031 R L7 s

032 SR nade o Tss

033 | 183.73 o s

If the model does not include exogenous variables then we- need to choose instru-
ments which are correlated with pfice, but are not correlated- with. the error term. The
closer our instruments are to meecting these conditions the better they will be and the

truer will’ be our final coeflicients.
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Second stagé
¥ We now do the regressions we are interssted in but snbstitute price estimates,
i ?est for actual price, that is
Q, = f{Pest, P_p Pet ) Supply
Qd == (Pcst' GDPQ, Pop} - Demand
As before we shall use the constant elasticity mbdel and convert all the raw data into
logs.
Our rewlis;
logQ — .761 4 .360 (logP ) + .003 {IOngl) -~ 298 (iogpfert ) )
. (2 47yres (02 (:88)
R (1.02)*
R2 - 256, F — 458
Since the coefficient on lagged prices is so insignificant it is wise to drop it. Our results
thus become
log Q = .765 4 0.358 (log Poqp) ~ 295 (log Prors )
' (4.30)%x+ (1.31)*
(1.28)*
. R2 = 256 . F = 859
A,

For’ the demamd curve
log Q@ = 1.225 - 178 (log P..p) - 861 (log GDPC ) + L.674 (log Pop)
s (24 (103 (.55

R? — 245 F=.d33
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All of the signs in the above equations make economic sense and the magnitudes
are fully acceptable. For the supply curve we find that the farmers are respomsive te
price, but there is siill an inelastic respense, that is, a i0%, increase in price yields a
isss that 109 (3.5% to be exact) respomse in production, Further as “the prices of
fertilizers increase the farmers will decrease the amount of maize produced, presumab!y
switching to products that require less fertilizers, or different types. Note that in the
first stage we did find that an increase in the price of fertilizers will have a positive
effect op the price of maize. The equation also indicates that farmers are not parti-
cularly responsive to last yeat's price, thus the posibility of a cobweb is lessened and
the role for reasonably quick government action incressed. Had the farmers stromgly

reacted this year io last year’s price than it may take two years for a change in

goverpment policy to become effective.

In the demand curve v\;'e also mote that demand js price inelastic, but fer the
first time the sign is the corfect one, negative. Thus a 109, increase in price will
result in a 1.78% decrease in demand. Maize is the type of good where price is not
the prime consideration. Rather we note that as real income per capita increases ali-
ghtly demand still rises (ihe coefficient on log Pop is greater than the coefficient on
log GDP, ), but if the rise ip real income is more than 1.94 times as great as the
percentage change in population, then total demand for maize will drop. If real in-
come alone increases total demand for maize will drop, thus indicating that people
will switch out of maize into other products. It wovid be viewed as 'aﬂn inferior
good. However, there will still be increasing total demand bgcause of the elasticity

with respect to popuiation.

Ordinary multiple linoar regression

This method is statistically unsound, except under rare circumstances presented

in diégram III. Had we done it using the above variables, we would have got.

log Q= .836+.271 (log P) - .037 (log_l) -~ 205 (log P fe‘rt) supply

" log Q=2.005-+.115 (log P) - .934 (log Gdp ;)+.507 (log Pop) domand
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This formulation shows that there is less pressure on demand due to population, bug

the sign in the demand curve oa prices is unaccepiable.

Berial correlation, Autocorrelation

This is a problem that we frequently confront when working with time series
data. It will not be a problem when we work with cross sectional data. A problem
of serial correlation exists when the forecasting errors are correlated with each cther.
If kaowing there was a positive error last year, 1 am able to accurately predict a
positive error this year then we have a problems  of positive serial correlation. A
positive ertor last year leading to a prediction of a negative error this vear is an
¢xample of negative serial cerrelation {(but this is very seldom observed). The Durbin~
Watsen is the most popular statistic used for checking for serial correlation. We first
find all the errors. ?

Table IV

Forecasting errors 2SLE

Year jSupply ermm Demand errors
026 . 0063_1'f_-_-l_]__”_' . .o081

027 ».0_077_'-_5_} 0087

028 L0089 _' L0105

029 0284 0242

030 005 ol
031 ~.0103 G ~.00382, '.
A Co-0228 . oLom
033 0201 o

The Durbin-Watson Tormula js

Sy e -

W=
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For supply the DW is 2.35 for dewand it is 2.27. Tables for significant poisnts for
DW ipdicate that this dces not show any cignificant positive  or pegative  serial

correlation.

If we had found significant serial correlation the procedure for correcting I8
can be tedious. The simplest method is to perform a regression

E, :f(&_lj
on which we wounld get for the supply curve

¢, = —.003-.244 (e. ) R

(the larger the pumber of observations the closer will the constant ferm be to zero)

We wpow have to transform ALL the variables in the second stage
thusly
(log @ =(log Q), -(-244) (log V) _;

The regression we actuslly estimate becomes

=f , R
log Q {leg Pest 0g P—l l og Ffem }

After the regression coefficients are derived we can easily convert back' to log G,

log P etc, form’ by substituting what Jog (, etc, are squal to,_however we shall

est’

now ha v additi onal variables in the ﬁnal regression, nam@ly Q(_1 cstal’ —Z’Pferta

Summary S A

While 2SLS is the most difficult method it 1s ‘dlso  statistically the most
sound and is most likely to yield coefficients that are wnbiased and consistem {that is,
as the sample increases, and remaining problems will tend to axsappsar) Thus, when

we are interested in the coefficients and want to draw mfﬂrmauon from thcm ZSLS ought

to be used, Ordinary least squares will yield spurious msults. In somc.:mtuatlons the
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the mothod of Schultz or Fox can be used. Generally these tschoigues work well when

there is little response of the farmers to, price.

It ought to be obvious that we can only forecast when we have included all
the relevant variables. Thus we cannot forecast the effsot of price changes ualess we
inclpde the price variuble. We cam;ot ‘forecast the effect of changieg word income
unless that variable is included. Further, the greater ther distance a forecasted indepe-
ndent variable is from the mean value ig tha data set, the less accurate is the
resulting dependent variable forecast. In our exmple forecasting quantity when the price
of maize index stands at 400 would be very hazardous and probably inaccurate. If

the price of fertilizers should drop to 50 then we wounld fnd our forecasts alse

inaccurate,

We are unable to forecast the effects of major changes in the society. Thus
we could not predict what would happen to maize censumption in Nepal where India
to annex the country. We cannot forecast forward magy years, However, this technigue
will enable us to predlct supply and demand forward a few years {at least enough for
@ five year plan), IF there are ne drastic changes in the operation of ths ECOnOmY.

_ If the sce]s mter\,st n f’orecastmg is accurancy and the coefficients and the
mformatzon they yea!d is. of no mportance than the niceties that this article hae djs-
cussed becomc less xmpmtant In this sHuat]on ordinary least squares with many exp-
Eanatory variables (and there is’ probab*y ne need to log the variables) will work
sufficiently well, We ﬁnd fram Foxs method and the first stage of ordinary least
squares that we can forecast pnce welt (the proportlon of the variatien that we can
explaia is over 90% in botb cascs) Howevcr, m 'no case we are able to forecast quan-
tity as well. Additional thought needs to be gwen to determine additional variables
&gmt ougbt te be tried in an attcmpt to 1mprove our forecasimg ability.



