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CHAPTER T

INTRODUCTION

Even éfter thirty five years of planned economic development a
large fraction of people in India cannot afford to have the basic necessities
like food, clothing and shelter. To quote from the Economic Survey-[1984~35],
"Buoyant agricultural performance thus far.has depended mainly upon production
gains in wheat and rice. Performance with respect to other critical crops,
such as pulses and Dilseeds, and dryland férming generaliy, remains wéak.
_The_rate:uf growth of indﬁstry, althnugh smmewhat.higher than in the ten
years preceding the Sixth Plan, :emains low. .. popﬁlati@n cantinﬁes tm.grmw
at about 2 pe:éent per year. At this rate, even if we achieve an average
__GNP grmwth rate of about 5-perceﬁt pPexr year in tﬁe Seventh_Plaﬁ periﬂd; we
will not be able to make sufficient progress in tackling the pressing problemé

of poverty and unemployment".

Experience during the last threé and a half.decades shows that
cconomic growthmalune.may not laaé to an equitable diﬁtributign-uf essential
Qcﬂds. To combine efficiencf wifh'éqﬁity,.the Indian_Governﬁent has been
experimenting with dual pricianscheﬁes for samé cmmmndities*. #ccurdiﬁgltu

~this scheme, limited amounts of commodities like wheat, sugar and rice are

sold through government operated fair price shops at subsidized prices,

Multiple prices for goods and services are used in many countries.
This is fairly common for public utilities Like power, transport etc. There
are a number of theoretical and.émpirical studies Gf_such schemes like two-part -

tariffy. They generally make:use of thé partiai eqﬁilibrium_framawurk;

i -

.-#1Ha.f'. A goad lE sald to. be dual prlced 1f it 15 sald in the free market at
| the cnmpetltlve price and a fixed quota per consume¥” is sold in the
i~{w;Jﬂ;aplqnf§QQE§:at_a_cqpt;elled,pr;ca_;ess_than_the free market prlCQ$EL



A very:general model to study several 'Second best' problems has been
formulated by Guesnerie [1979]. He has also characterized the Second Best
Pareto Optimal solutions. The purpose of this study is to incorporate dual
pricing schemes in a general equilibrium Framework and examine thelir implications

for the production and distribution of rice, wheat and edible oils in India,
The plan of the study is as follows:

In Chapter II, we show that for a consumer the utility maximization
problem with dual pricing is equivalent to maximizing utility ﬁhen there is a
single price for each good and this price for the good iniquestimn 1s obtalned
as a weilghted average of the free market price‘and the ratimn price under dual
pricing along with an appropriate income subsidy to éompehsate for the with-

drawal of the public distribution system.

We then examine the validity of mﬁny standard-prcpesition$ in
micrﬂedﬁnqmic theoxry. in the context of dual pricing. These results inclﬁde
Roy's identity, Slutzky equation, adding up property of demand functions etc.
Wé cqnclude this chapter by Dbtaining_ﬁhe.dual_prdblam for a firm.maximising
its prgfits, givén that mne Qf the inputs is duﬁl priced. The.analysi$ is_

similar to that of the consumer.

In Chapter ITIT, we défine the concept of a 'Aual~price-~equilibrium!
iﬁ an_exchange economy wWithout pimduétimn as alsystem of prices and ailacatimns
together with a ration-gquota and a ration price for a single good such that
all markeﬁa.cléér,:every_censumer maﬁimizes ﬁtility, ana at lea5t:§na*cGﬁ§ﬁmE#
buys-mﬁré;mfﬂtﬁis;goﬂd than thé.préscribed quﬂta;ﬁith:a*hiqhefimarket ﬁrice" .
than thé.ratiqn"price;fgﬂexﬁ,.wé'prﬁﬁé that é?ér?'ﬁoﬁ;tﬁiﬁiai-Eﬁal;Pfiéé;°
eqﬁilibrium,(wﬁich#éanﬁat béﬁgbtained7as'S*Wélraéﬁfgqﬁilibriumfeveh.with ﬁ_'

redistributinﬁ;¢f fééQﬁrdés) is inéfficieﬁt in the pareto sense. Lastly, WE_shQﬁ_



that there exists a tax-policy consistent with the existence of a dual-

price-equilibrium,

Since a dual-prica—equilibrium is inefficient, we study in Chapter IV,
locally welfére improving reforms (on the lines similar to Almed and Stern
[1983 (b}]; Dreze [1933] and Guesnexie {1975, 1979, 1980]) in terms of the
ration quota and price. This is done by comparing the welfare losses inﬁurred
by marginally chahging either of the two pafameterﬁ, namely, the guota and
the ration price in order to save a unit of the subsidy provided to the
consumers via the public distributimn_system. For this purpose we ﬁse a
welfare functimn ﬁf the Bergsmn—Samuelsqn type and get passibie directions of
reform under various asgumptimns regarding the wglfare wéights.aﬁd_ela3£icities'

of demand.

In Section 3 af.this_chapter we calculate the welfare weights for a
two-class economy consisting of two types of consumers - one type consuming

more and the other less than the guota of the rationed good.

In orderxr falsee the empirical.impliqatiﬂné of théae results WE_
cmnsider the case uf_dual pricing in twﬁ_gcmds - rice and wheat ~ using the
1973f74 ﬂatimnal Sample Survey (28th round) data on the.Indiah economy . éince.
£he required data-arg availabié'in grnupeﬂ foxm, care is taken tﬁ incqrpnrate .
this into the model. Canéidering-several levels.mf_inequality aversion, we
calculate the welfare lﬂssés occurring due to marginal changes in_eight
instrﬁments; ﬁamely} the faﬁimn quﬂtas_and ratiﬂn.§rices of fice'and wheat'apdﬂ
taxes mn f¢ﬁ£'CGmmodity;groups. Thisﬁsugéests-theipaasibL§ ﬂi§§étionszﬁﬁﬂ#efqﬁm.'
n particuiar, ﬁa-nﬁfime thﬁtiwhatevérmbefthawZGQEZQGﬁ3£HEQH@ZﬂﬁyJﬁﬂ@éﬁﬁﬁﬂr it _

is always better to reduce both the rﬁtion price and the gquota fgﬁ”ﬁoth rice



and wheat consistent with the same government expenditure.

In Chapter V, we see the implications of introducing &ualﬂpricinq
in edible o0ils consumption in India. We concentrate on thrae.majﬂr edible
oils, viz., groundnut oil, mustard oil and vanaspati*. We first estimate

the demand and supply quCtimns for these oils and obtain and compare the
equilibrium prices with observed prices for the years 1964-65 to 1979-80.
Next, we consider certain 'states of nature! dependiﬁérupﬁn the supply -
position of groundnut oil since this is the most important among all the oils.
After fixing some hypﬁthetical values for the exogenous variables we see

the repercussions on prices of a rise or fall in groundnut oiil supply and
campare_variqus'mechanisms to adjust ﬁhe tatal'qil'sqpply to the iﬁitial

level in order to stabilize the price of groundnut oil.

Lastly, we consider two schemes ¢f.dual'pricingﬂin the first, the
government procures fifty percentlaf thé groundnut oil production at a fixed.
price; in the sgcona, procurement is again fifty percent.mflthe production
but at half the prevailing market price. In both cases,fonly:half Qf-the_
Pﬂpulatimn ig covéred by the public-digtributian scheme.. It is seeﬁ that
in.both_the schemes since the demand in the ration shops gﬁes up, the fkaé
- market price of groundnut Gil'incréaﬂes_leading to an overall inctaaaa in
:its supply. Also the changes in this uil's price and quanﬁity_are mﬁch:iarger
thén in:the qthaf ﬂilg. Since the total expenditﬁre in the economy is fixed
~and since the percentage gains are.reiated infersely.tq;the léveié of

-expénditureaat the micro level, it turns ﬁﬁt_that therg:is7aaredi$tributiﬂﬂ.

S Hydfegeneratediﬂil-



of income from the relatively rich to the relatively poor with an increased
per unit profit for the producers. In other words, the buyers in the open

market for groundnut oil subsidize those in the ration shmps.

Finally, in Chapter VI, we give general equilibrium justification
for partial equilibrium analysis of welfare maximization. For this we first
consider our model developed in Chapter IV and show that the results obtained
by maximizing welfare subject to a givén gﬂvernment.reﬁenue can also be

obtained by maximizing it subject to scarcity constraints.

In the 1ast_séctiﬂn of the chaptexr we generalize the results of

Deaton and Stern {[1985] in a similax way. Thelr result is thal under a
number of different assumptions on household characteristics and preferences

etc., optimal transfers are sufficient for the optimality of non-differentiated

uniform commodity taxes.



CHAPTER I

CONSUMER AND PRODUCER BEHAVIQGUR UNDER DUAL~PRICING

IT.1 INTRODUCTION

In Indiat many consumpltion goods are distributed partly through fair
3
price shops foxr a more equitable distribution of these goods. Similar schemes

are utilized to distribute the scarce factors of production to those engaged

in producing socilally more desirable goods., Thus rationing is a regular feature.

Séveral studies have been undertaken to characterize the consumer
behaviour under rationing. Some Qf fhem put restrictions on trade or alldﬁ
prices to be flexible in a given region or have both these cﬁnstraints. Sea,
é.g,, Dreze [19?5]; péﬁassy:[l975} and YGHHEE-[1975].  iﬁlsﬂme of the recent
works on rationing the cﬂﬁsﬁmers are forced to consume some given guotas of the
rationed goods at some given prices. Their Qemands are then characterized in
terms of those in the absence of ény.ratinning. These works include those by
Neary and Rubexts {1980],and Gueaherie_and Raberts [19841.. None of these
researchérs, hmweﬁet;:wmrﬁ witﬁ the mﬁre_flexiblé.and cummmﬁly mbéeruad
ratianing sqhemes;:namely; partial rationing or dual priﬂing [thﬂugh & meﬁtian

is made in Guesnerie and Roberts [19847).

In.this éhqptet we study the theqry of cﬂnsumer'and prmducéf hehavimux
when there is a:ﬂual pricing, i.er, when there are_twm prices for one oY more
goods wiﬁ%1réétfictiﬂﬁ5 an.the'purchases of theéé goods at the.respectivezlﬂwe:
priCES.._We exaﬁinegtﬁe;ﬁqlidity.af:mang gtandard pruﬁasitians iﬁ_miCrQﬂeconqmic
thééry{'lika, the hﬁﬁ;ﬁéﬁéityiaf;ﬁﬁefdéﬁaﬁdifuﬁ;£??ns:a#d;ﬁhéuSlu?;kg Equgtiﬂﬁl

| and deuv':p TLHEdHJ]UQUP“'fGI dual prlclng

'-\..\: :' l' .' i -'I:- l'--

W E——— 'ERE] _.l—lg. .-

X 'Iﬂ_k“il ’HI 11]]1Jn pe&p]e Qut mf a tﬂtal populatlcn Gf 685 mllllnn were_”fﬁ*°$
._gmva;%ﬂ* fflt p ?ﬂe ghgps ﬂISEE Gaﬂrge [1985]) -



The plan of this chapter is as follows. In the next section we
describe the consumer's choice problem under dual pricing and derive the
properties of the demand functions. In Section IT.3 we study the producer's

problem under dual pricing.
IT.2. CONSUMER BEHAVIOUR UNDER DUAL-PRICING

II.2.1. The Choice Problem and its Dual

Assume that thare are 'L' commodities and that each consumer has a
fixed amount of incﬂme} denoted by 'm'. Some (rationed) cmmmgdities are sold
both in the ration shops and ih the freenmarket. IF'or ease of eﬁpﬁsitiﬂn, We
.assume that there is only one commodity whiéh-is sold in both these places.
Assuming that it is the first'cmﬁmmdity, we can let its twalprices Ee p per unit
1n fhe raﬁiqn shop andﬂ;rpmr unit in the open markgt_FDr the rationing scheme
'tn he_Meaningfﬁl we must'havelﬁ < o, - It théﬁ.becmmes.nécessarf-tﬂ'reﬁtrict 
the purchases frmm-the ratimn'shmp to, say, ﬁ.units per consumer. . The guuds

2,...,% are sold only in the open market at prices Ay s 1y per unit respectively..

iy

Let ¥ = (p, q2,...,q£) .and q = (qli'q?*, ..y qﬁ,)

Given a cﬁnsuMQtimn bundle §.=(Klg "qER) E.IEQ, the preferences of the.
consumer can be represented by a utility function u(il,...,iﬁ) which is strictly
quasi—cmncaﬂé,,hgunded; differentiable and indreasing in each argument. The

consumer 's choice problem is to

—

maximise -u(xi,...,xﬁ)-
K peee i X ' -
1 r ] .Q_;

subject to
| “-r"41"1:.;" ;EFIE_'Q.'; Y f“;iaé o o o o | f[I*ZE.l
p%, (ql EJW}X(fl_DfO) _qi#l.e_m_._ - ( ; )

The budget constraint is linear. in prices and income but is non-linear in

‘guantities. Jhe coniuners can:how be categorized into three types : (i) those
| Ce ki PReURSE L anen T e e BF G inga BT 0 b0 m i e SR A



whose consumption of the first good i1s less than the ration quota, (ii) those
who consume exactly D units of this good and (iii} those who buy some positive

amount of this good in the open market. These are illustrated in Figure

IT.1.a - II.1l.c.

It 1s a triviallexercige to show,; using standard arguments, that the
maximization problem ﬂas a unigue solution under our assumptions. However, it is
slightly difficult to characterize the consumer’'s response to small changes in
the parameters. This depends crucially on whether the optimal consumption bundle
lies on the segment AB or BC or at point B Gf-the budget constraint ARC in Figme
I7.1. In Figure IT.l.a, smali cﬁanges in the open market pxice of thé rationed
- good have no effect on ﬁhe demands. This is nmt_true'in_Fiqure IT.1.c where
even small chahgés in eitﬁer the thtral'price E or tha free market prices q and
9, change the budget set and hence the optimal Choice.- The situation is more
complex in Figure IT.1.b where small variatimns in p will affect the demands but

similar changes in ¢, may or may not,

1
The dual-pricing problem éan alternati?ely be viewed as fnllmws. The
.gﬂmd with twq pricés caﬁ.be.treated'as tﬁm gﬁﬂds with quantity IEStriCtiDﬂé.ﬂﬁ.
the.purchaSE of the.gmod with a lower price. The theory of consumer chaicé_with-
gquantity restrictions can then be used to derive the demand functians. In fact,
if we can determiHE'the financial value of the restrictions and.add this to the
CGnsqme:'s incame as a éﬁmpensatimn, then the prﬁblem can bé:studied using-fhe 
standard tools of dmﬁsumer'theﬂry. The financial value 0f the restxi@tioﬁs will_
vary with individualé;.;ﬁqwéﬁ?;{_éll,thé three qaﬁes cénﬁbé étudiéd within the
dﬂmain:ﬂf:tha dual_ﬁrqbiém Whi§hiéllqw§.fpr;aiuéifi§d ££§a£ﬁeﬁtF_ .

The maﬂimiﬁﬁfimﬁ pf;ﬁiﬁﬁfih}ﬁhﬁ'éﬁ&ﬁﬁitf_épédéfha5 its dual in the price

space; the quutﬂfﬁﬂéﬁiiﬁﬁiﬁﬁB le@d;ﬁéjrﬂétrictigns on prices and income, There . 7

axre mo If]}r WH};};,I

i formulate the dual of a non-linear maximization problem. For our =
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. * )
purpose, we shall make use of Fenchel's duality theorem (see, Luenberger,

[1969]) .

The consumer's problem under dual-pricing is to

maximize u{x)

e

subject to r.x + (qlhﬁ)mux(x}—m,o) <. (11.2.2)

For applying the duality theorem, let

3 .
B = IEP and

—

C = {x ¢ MJL| r.x -+ (qlfﬁ}max(ﬁjﬁD;O)_f_m}

Let the utility Ffunction u(i) bhe defined over B and a function g(g} over C with
g(E) = 0¥ x £ C. Let the objective function u(x)-g(x) be defined over the
budget set which is the intersection of the two convex sets B and C. Note that

B {) ¢ is exactly the set given by (II.2.2).

The problem is to max [u(;)—qu}]. The dual problem i1s to minimlze (qgt-u¥)
Bﬂc | L - Bﬁ:ﬂc*
where g* and u* are the dual functions and B* and C* are the dual regions.

Let us first determine the dual regions.

By definition,

B* = {p ¢ ﬂ§i| ing (p‘g, -~ u(x))> -]

B

Since u(x)-p.x is the consumer surplus, B* consists of all prices for which the
consumer surplus has a supremum in B. Since 'u' is bounded, it is easy to show -

that

.The_dual function Df;u 18 defined For evérygp ¢ B* by

o SGee Appendix A for the statoment of this theorem,
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ur {p) = inf {(p.x - u(x)).
| B

in other words, the dual function is the negative of the supremum of the

consuner surplus at price 'p' over the set B.

Determination of the set C* is a little more involved. By definition,

L ~
R = {p £ IR !Sup p.x < m}‘
C

This is the set of prices (including possibly vectors with negative components)

for which the set of expenditures on the bundles in C is bhounded. It will be

cagy Lo determine C* if we can describe the set C in terms of half spaces.

Consider the case of two goods. The set C is shown in Figure II.Z.
1+ can be seen Lrom the_figure that the set € is nothing but the intersection
of the two half spaces whose boundaries are given by the lines AF and BE. These

lines are in fact the budget lines corresponding to the prices (E,qz) and (ql:qz)

and incomes m and m+{ql*§)n respectively. In the general case, it is easy to

show that

c =, Qi C,

where | . |
| ) 0 _
c, = {x em |r.x < m}
and
- - 8 - -
C2 = {x £ IK |q.x <m + (ql—p)D}

(See Appendix B for a proof).

7
X,

To determing the elementa_mf C*, we have to find those p € IR Eﬁr which

sup 1 fp.% < o, Consider, for axample, D =-l(§,q2,...,qﬂ) where}{zia,' Then

xecJ'cz h o o | )
sup p.x = sup A r.x =Asup r.x = Am.

since _sﬁp. - : p;§ §ffsﬁp'1 p;;; we have'_
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FIGURE TIT.2
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E 1
[ F ]

_ SuR Arfg.f_l[m+(ql-§)nl.
xaclﬂcz
Thus A xr € C¥* fnr*lfio_

similarly Aq € C* for A > O,
Next consider p = € A.q + (1-9)Ar;_where 0 <8 < '1'

since p.x = A[B q.x + (1-0)x.%],

_sup AlO0g.x + (1~0)r.x] < _sup AD q.x + _sup AM1-8)r.x
“ EC | ® € C X £ C

.f-h{e[m+(q1“§)ﬂ] + (1-68)m}.

Hence p £ C¥*,
| Next we will Shmw.that these are the only prices in C*¥. Pick any p & C*.
Then by ﬁéfihitipn,
_sup p.x < o,

X & C
It is trivial to check that if the supremum is finite it is in fact achieved,i.e.,
there exists an x* ¢ C such that p,g < p_;* ¥V x £ C. Then the maximization
problem : max [px + Am~r.x - {qj~p)max(x ~-D,0)}], where X is a non-negative

% ).

Lagrange multiplier, has a salutiun,'ﬁ*. Suppose Ef > D. Then the necessary

1

conditions for an interior maximum are

P, - 1@. =0 V i = 2,.;.;2.
The same conditions are neﬁéésar? when §{1E_D. Thus, for a price vector 'p' to
bélﬂng to C*, it i$ necessary ﬁhat p, = lqi, i=2,...,8, AEiD. ﬂuy we will.'
characterize the fixst cﬂmpﬂnent.mf fp'. gince ql > 5,_ﬁhépé gre_three .

_pmssibilities:_

Cp. > . (2) p. < Ap, A < p. < A,
(1) P A, (2) py Ap;  (3) lp_m,pl.ﬂilql :
we have alr¢ﬂdy Shﬁwn'adiWﬁ:thut (3)_'15_5ufficient for P to belong Lo CH, -

Now we will show that it is also necessary.
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suppose P, b qu. Let P, = lql + 4. Then

SUp p.X = sup [Ag. X - H;E]-
C C '
~1 o
Now choose a sequence x . € C such that Xy -+ @ and
.—n et
g.x = m + (ql—p]D.

SRy Similarly, it can be shown that P, < Ap ==> p does not

Then Aq;“ + “EI

belong to C*. Thus, we have
- R
c* = {p ¢ ® |p =A{6g+(1-6)x}, 0 < O < 1},

By definition, for p € C%,

Ii
1

sup p§ = Sup l{9q+(1—ﬁ)rl£

g* (p)
| C C

[l

hsup[Bq.E + (1-0)r.x]
o |

hsup[ﬂﬁ + (ql—ﬁ)max{(§]~n),0} + (qlﬁﬁ){ﬂil—max(ilnD,D)}]
C ‘ | |

< A (m + B(qleﬁ)D)..

—

The dual minimization problem is

min g* {p}-u* (p)
P £ g+ c*

i

min [l{m+@(q1HE}D]Mmin[A{Uq+(l-0)rh§~u(§)}], A 3‘0,0E D <1

Ay . | B
= min [ [A{m+0 (q,]_—ﬁ) D} +max {u(x) A [Oq+ (1~0) rlx}]
ALO ' B -

I

min maﬁ{u(§}+k[m+6(qlmﬁ)D~{GQ+(l—8)r}.£]}.
AO B

For fixed A and G_, fhe prﬁhlem is to maximize utility subject to an incﬂme of
m+9(ql~§)D_and-the pricé @q+(1~8)r. _Thﬁé the finahﬂiél value of th?_reStriﬂfiDn'
.ﬂn_trade is -B(ql—ﬁin at price'8q+(148)r;

| Suppmsé'thé:maximum is'attaiﬂed by-g?;' CQnsider,£he caée”ﬁheré'ﬁi > D..

ﬁsinq the Envelope Themrem,:minimigatiﬂﬂ-uf_u(ﬁ*i+k[m+8(gléﬁ)ﬁj{9q+(1f8)rlx#].'
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with respect to O reqguires that 0 = 1. This means that, for a consumer, who is
buying some positive amount of the first good in the free market, the required

income compensation is (ql—ﬁ)D and he will use the price vector g. Similarly,

O will minimize the Ffunction. This alseo should be expected,

1!

when ﬁ{ < D, 0O

The value of ration quota for a consumer, who is not fully utilising his quota
i.s zero. Also the free market price is irrelevant for his choice. Thus he

will use the price vector 'r' and the jncome 'm'.

1f Ei =D, '0' drops out from the function and the minimizing value of U
may be anywhere frﬂm 0 tﬁ 1. When the maximum occurs at the kink as in Pigure
I1.1.b, the supporting price will be hetween r and g, depending upon the marginal
rates of substitution at the kink. Similarly, the income compensation will be
between 0 and (qlfﬁjD. These results are obvious in the-caéa.af twa goods from
- Figure II.1. Tor éur subéequent discussions, whenever there is dual pricing,
we will replace this by a single price vector Og+({l-€)r and the inﬁmme by

m+G(q1~§)D. We will now examine the validity.ﬁf some of the standard results

in ¢consumer theory.

IT.2.2. Properties of Demand Functions:

Let $(§,ql,.‘.,q£4D;m) denote the demand correspondence with dual pricing.
-_ﬁe will make IEpEatEﬂ'UEé of the fact that
b (p, q1¢q2,----qu,D,m) = $(q@,q2,-.-, Dq 1 m@) | (I¥.2.3)

f;where ¢ is the usual demand correspondence, q8:=6q1+(1~8)5 and My = m+8lqlf§)ﬂ.
" since the budget is unchanged when the money income and the prices including the
~ration price 5 are multiplied by a positiye 5calar} the demand functigna are

(positively) linearly homogeneous in prices and income.
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Next, we will examine the relation among income clasticities.

*
Differentiating the budget constraint , we get

J

X, b QK. . ..+ X
3m ¥+ 9p%) Ag¥y ]
ox. L 9 *
1 i - _ 20 - 30
= — - ~13) o == ) e
90 Dm g i m 7 (ql P)- Jm ot n(ql P)3 o
qeﬁ Ox g q,g, mox. )
1 m 1 | - -
=) + z - = (...--dﬂ9 = 0 whenever x. # D)
m - dm m -, Jm 1
X 2 ¥, dm
1 L
In practice, 0 is not observable. If only I ancd 5 are observed, one has to

evaluate the budget share of x. at the free market price ¢, Or he ration prics'ﬁ.

1

-

In the former case, the share will be over estimated when £ < 1. Hence ths_'
welghted average sf the income slastisities will add to more than 1. Similarly,
when ths.ratisn prics is'ussd; the weighted sum of these elasticities will be less
than one if 0 > 0. Thus one can obtain the lswsr and upper bounds for the true

sum of the income elasticities.

To study some of the properties of the compensated demand functions, let

@(ﬁ,ql,qz,...,qg,ﬂ}ﬁ) denote the demand vector when the price is_q and . the

’.It

utility i u. Denote the usual compensated demand function by ({11,{]_2, LS 1) .

TR o | nY = W . . | oA
[(Pfqlf"' ,qg,D;u) l(q@,qz,r..,qg,u) | (IX.2.4)
. Ay,
We alsﬂ know that =—— = =—= |
Y. oY oY | -
: Also a L : L aq@ . q, say, where q! = aqe
. T N T e B a 2 Y i - LY
Bql aqe ql . dp 0 ._ 0 Bql |
% Thrsughout thls chapter, we will assume that ths demand funstlsns

are dlffsrsntrabls Necessary and Sufflclsnt CDndltrsns fsr thlE

are ws]l knswn - Ses, e.q., Dsbrsu [1972]

x%  Asa sume that 0 .is a dlffsrsntrsble funstlsn of the parameters

P.; ql ,..., .. ,qﬂ’r.mf
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i | : :
Ell“id T =R j = 1;2;;4--;21; L #l-
qu qu
Hence we have
3@1 LY
e —- —*w~fm1 O 9 0, 4 =2,....,48.
in qg 94,

By similar argument, we get the {ollowing Slutzky equatian:

1 U$i 4 D@i ' J¢
_7"5—‘ T - (¢ HD]'E—“ £ > 0.
q@ ql q@ {ql m
" and as usual, we also have
P 3
B;l _ Lvl . _ffiﬁ i s
Bql Eh%i i dm

In standard consumer theory, the sum of the price and income elasticities

of any commodity is zero. We will now examine this result. Note that

H(I‘F(qfu}) ¥ i "-—*"2,*.-.';%
a@j .
=== = 0
— ¢
j=1 azj -0
oY LY
= ,r}l. {{"‘{ ——— E q "—"‘*""} =
| . R
Ooday 2y gy
: qu § a@l
s> {Cl 4- g ' =0, U # 0O
0 q! o ’
U9 9%y | qip I
I Y v b, -
===> g (o = + (& -D) ) ) gL (g ko ) = 0
I c “% 3 t 3
U g gy ! j=2 0 Y44 3T
L D®1 - qi i, i B¢1
=mr> e z — + = [
{ o {'I'; Bq] =) EF.I aE[ . :T-l; am
1‘O i 7 ] L . i
——— qgguiﬁi. ;.gi..ifi.+ (L—-E—EJ m 8$1 _ Di
i i i .:j- 1

% Note. here Lhat the lncmme elasticity lE'multlpllEd by the fractlﬂn of expendlture_ 
| made in the free market; if there 15 no ralenlng thlﬁ equatlﬂn raducea to the

ual Sum ﬂf E]aSLlClthS

. SR S
PR B T L A
- P
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I Uhe above cquabkion, tho viwdiablo that coamol bhe obaorvod b Ins UHE
can substitute it either by q, or p. If g is replaced by qq - the sum of the
elasticities will be positive if the first and i-th goods are gross substitutes,

negative if they are not. Use of p will result in opposite resultg. Thus one

- can only develop bounds for this sum.

We shall now derive Roy's identity when there are dual prices. Let the

indirect utility function be'ﬁ(ﬁ,ql,qz,...,qi,n,mj. Then we know that

ﬁ(ﬁrqlfqz;...,,qg,n,m} =-V(q8,q2,...,q£,me), (XI.2.5)

where V is the usual indirect utility function. The effect of a small change

in'ql on the utility is given by
d
§ "o

BV OV Ef_e_)+av N
Bql qu Bql Bma. Bql

- IV qrl -+ v D!
aqa 0 _ame )
Bt Y _ y Ju ?Ki - M a Bxl . % . Efi
| aqa i a%, 04 a Ay 5 1 ddg
; 2
= A [“éa"{;[qe -}{1 + gqlxi] - }il]

3 is held constant).,

=) El (Note that m

i

S 3 | |
. Since LA A A, we have

0

o
qu

 Eiﬁgain,.thi5 18 easily ﬁnderstoud. :Bny_ﬁhange'in the open mﬁrkat price has no

 direct effect on the éﬁpénditura.in the ration shops and it has full effect on
1purchasés iﬁ tﬁe Dﬁen markef,' The net effect éhauiﬂ be a mixtﬁre.ﬂf the tﬁo;

whi¢h is brecisely ?hét:we héve. For changes in nther-priCES}'the usyal Roy's

fqrmﬁlazappliesﬁ _
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Next, we study the effect of dual pricing of one commodity on the income

and price elasticities of its substitutes and complements. We know from the

identity (IT.2.3) that

¢(Pfq1 rqu "ICIRIDIm) =~ {b(qerqzr -rqg;ma) .

Consider the case where 0 < {3 < 1. Then &1 = D. DPifferentiating the

first equation of the system (IT.2.3) with respect to m, we get

31:51 A1) om B[bl ""Iq[] 10

0 = e -—--—:-L-- —»--—(-—]H.{. — e
on amﬁ T om _ 3q6 a0 T dm
0P 3¢
o ok ) 1 00
T om,, [l+(q p)D ] ¥ dg, ~1 om
5] <
Jm 3¢ i od_ T
4 (Ec_h b aml) PD dml
| 19 0 0
: b, 90, | b, 6 |
- 8ince 5——-+ : < 0, if the first good is normal, i.e., if == > 0, then == > 0.
| qp ame — | o, om
dr ' - .
Now, consider Eﬁl“- From (II.2.3) again, we have
a¢j'= aq;j. [1+ (g, -p)D E--Ei] + g EE— .22
om Bmﬁ i} m 1 aqe om
a¢,- | 2, o~ 3.
= —d 4 N Lt Dy 3, 900 (11.2.6)
om . aq g, om,  3m
| § 0 1 B I Iih
“"If the first and the ijh gmﬂds are substltutes, we know that-§51-+ D-ﬁﬁlv > 0.
- . ~ o, 0 0
.- The presence of the term -D 2 Hmj makes the sign of the second term on the

.}right hand side,mf (II.EiG) ambiguous. Suppose E/qi is very small. ‘Then, we have

- !’,] o lf:
r]m ) -:}.IT\U

.e,, if thefratiﬂned'gmad is nﬁrma1-and-is a'substitute.fﬂr this unrationed guﬂd'
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‘5, then the income affect on the demand for the unrationed good 1s more under

dual pricing than otherwise. This agrees with and generalizes the earliexr
findings of Tobin and Houthakker [195i] and Neary and Roberts [1980] (see
equation 6.1 ﬁf the former and equation 24 of the latter). Nmﬁe that total
rationing of the first good cgrresp@nds to the limiting case of ql~+-ﬁﬂ. Thus,
for large Ay s L.e., for small ﬁ/ql, we expect our results to be close to those

of total rationing.

P

| It may be noted that if 6 = 1, i.e., if b, > D, or if 6=0, i.e., §, <D,
r} e ' L] a a
%E-= 0 for normal goods and hence the income effect under dual pricing is the

gsame as undexr wiform pricing as can be seen from (IL.2.6).

We now study the effect of changes in market prices on the compensated’
demands when there is dual-pricing. Consider an unrationed good j #. 1. Iquj

changes by ﬂqj an income compensation of approximately &qj.$j is reguired to
maintain the same level of utility. Also, if 0 < 0 < 1, it can bhe shown that the
change in expenditure on the first good must he zero abt the optimum. Tor any

other distribution of this additional income among the commodities, the change

-~ in utility is negative. For, let Eif} 0 bhe the.change in expenditure on good 1,

g | | |
i o=1,2,...,2, such that z Ei = ¢. Ag.. Then the change in utility is
, L2 /B R
2 £ - Ag
Aua E u, U ] . Ij
ul g —
=— €.+ A ) £.~-A ¢, A
4, 1 ) 1 (b] 4
Z
11 .
1
= — £ = A E
9 1 . |
u o u u.
i 1 1
= (...........,. — A-) e. <0 » . — T P\ J—
ql 1 : ﬂql-l-(l B)P ql

'HEHCE} we get, _'f  . L . T --. o _ . o
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00 . .
{b] = 0 Vi =2,...,8%.
Jq. |u=constant -

Since income 1is a function of qj, by differentiating the first eguation of (IL.2.3)

with respect to qj, we get,

3 ; TR ; : *. Yoo D _
0ot B T R O VO W N (L NI T
99 | y=constant du;  Day T 09 dq, ~ Amg 90 T Day  dmg T dm T
) 2, oy b, ) [a¢l . 3, “ —E)Dlae
qu . ama Bme 1 Bme 1 3qj
39, 3h
5, %5 am ]
pet Lt ..a_.._..,.._ S j ] 8
E q [ﬂ + D{t- -é-—) E:p}-
1 aqe qj ama

“Again, if ﬁ/ql is very small, the denamiﬁatur on the right hand side is negative

‘and hence BO/qu > 0 if 3 is a substitute and BB/qu < 0 if j is a cmmplement

for good 1.

From the equations (I1I.2.3) we also have

a¢j“ ) a¢j ) a¢j Bqﬂ. 0 Efi 1ET9.+ 3¢j My ag
18 - " ‘ : . . ﬁ .
qu u=congtant Oqj Bqﬂ 40 qu Dmo ﬂqj }mU ? 44
od . o . o . - o .
_ 9% 295 5 B %%y a0
S by st ape T
4 o J “Fp 94 6 %95

‘Thus, the own price effect along the compensated demand curve is smallexr in magnituﬂe
5hnder dual pﬁicing 1f E/ql.is 511*'14&1]_.]._.1.r and tﬁe unrationed good in question is normal
;&nd 1s a substitute for the rétiﬂﬁ'gﬂmd. This again agrees with.the results in the
iiterature on tmtallfatiqniﬁg'fsee,_for_inatance, equatiqn 29-qf Nea#y and.querts
:f19801)j HﬂwévEr,:mur.results.fmr parﬁial'fatiﬂpinq:(i_e..dual priﬁiﬂg) are ambiguauazl
.n.generalr'as it shquld_be expected;.siﬁce-it.is?a:mixture bf:tﬂtal ratiﬁning and

iﬁmpletély-frEe-market.“
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TI.3. PRODUCER BEHAVIQUR UNDER DUAL. PRICING

*
In this seclkion, we study the behaviour of a producer, when 1its output

or an input is subject to dual pricing. For ease of exposition, we will
assume that each producer produces only one good and that this is not used

as an input in its own production. Assume that there are 'J' producers,

The technology of the'j—th.prmducer is given by

Pl
ML < F )

- —lh

'l'j = {(y,x) £ IR

where f is strictly concave, increasing in each argument and differentiable.

. . . . _ .‘H |
Assume that production 1s instantaneous. Given a price vector {qk,q) 3 IR+ ;
the standard producer's problem is to maximize profit 7i(x,q) = 9 ¥Y-d. ¥ subject

to (y,x) £ T,, if j-th producer produces the k-th commodity. 1In this section,

we shall use the output of the producer as the numeraire. Then

W(x,q) = y-q.X.

Before we introduce dual pricing, we should make sure that the producer's
problem has a solution for all g >> 0. 1In this problem, the profit function
is linear but the feasible set Tj 1s not compact. Hence without further

restrictions on the technology set, the problem may have no solution For some

prices even when there are decreasing returhs to scale.

We will now introduce some restrictions on the technology and prove
that the producer's profit maximization problem has a solution for strictly

positive price vectors, in the following:

Proposition 1: Assune that the production function i ﬂ{f + ﬂﬁ4i5
continuous and increasing with f(0) = 0. Assume further that there exists
an o € (0,1) such that o
* The behaviour of a monopolist undex these conditions has been studied in

Mukherji, Pattanaik and Sundrum [1980]. See also Stern [1985] forxr effects
of a dual pricing scheme in different market structures. | | |
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1§ .
Fleaw) <o fle) ¥ j!-éi and ¢ > 0.

| ] v * L a ) ] . .QJ » . .
Then a profit maximizing solution exists for every q € ﬂg;rwath q >> 0.

Proof: The profit function M{x,q) = [(x)-¢.x i3 continuous in x,

Also the set

B(g) = {x € ﬂiﬁfﬂ(&,q)_ﬁ 0}

jgclﬁsed and convex. Hence it 1s enough to show that B(g) is bhounded for

all g »> 0. sSuppose not. Then there exists a 'q' >> 0 and an unbounded

infinite secuence x € B{gq) for all n. Let

- 1 2 g

xn = max (xn,. :{n, c . ,Kn) and
: 1 2 R

q =mwmin{g , g9 ,...,9).

We have

- n 11 n — n
'l_'i:i- —

< X f{l) -

— N ( ? 2 Xn
= =01

= 1 I -
x {x Q) - gl

The expression on the right hand side is unbounded below and hence negative
for infinitely many values of n. But xn £ B{g) == ﬂ(xn,Q)_i.legr all n, a

contradiction.

O.E.D.

Henceforth, we will assume that the conditions of this proposition hold.

‘We will first study the behaviour of producers under dual pricing of -
the output. 1In the ¢ase of production, there are at least two ways of
intraddCihg a cdual priCing ECHGme,_'Firét method ig to réquiré each producer

to sell a fixed amount of the product at a control price to the government.
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Phe second is to require the producers to sell a fimed fraction of their
output at the control price. Both schemes are practiced in India. TFor
instance, the first sﬁheme applies to the sugar industry while the second to
the cement industry. There are a number of inputs for which either formally
or informally dual prices exists; consider for example electricity.
Commodities, which are traded in the organized as well as unorganized sector,
often sell for a highef price in the unorganized wmarket. The cost of credit,
For instance, is lower in the organized banking sector, while it is a higher

in the rural areas.

If the levy gquantity is fixed in absolute terms, it is like a lump sum
tax and the marginal conditions relating to the demand for inputs are not
affected and hencé the_supply functign of output is not affected. On the
other hand, il the levy guola is a Fixed Fraction of the outpub, the supply

function ig likely to be affected. We will consider only the latter.

suppose a fraction 1t of the ocutput produced must be sold at a control
price r. If the open markel price of this good is dqy - the total revenue from

this good is given by
r i E(x) 4 q (LW E) = £(x) {ur(I-Wq ) = £(x)q
where qU = |y + (1-u)'qk. The profit function is given by

(X, r,q,1) = qu(x) —'q.k.

.l
Thus the ﬂnly difference in the producer's maximizatiun'prmblém due to dual
pricing is that a weighted averége of the control and open market price is’used
to calcﬁlate the:ravenue frﬂm saleé, instead.af a singleTpfice.” Thié does not

create any difficulty. The supply function is obtained in the usual way by

using the weighted average aof thé_tﬁo pricés.
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Now, we will study the more intevesting asgpects of dual pricing in
prnductimn, viz., dual pricing of inputs. Again, for case of exposition,
we will assume that only one input, say the first, is subject to dual pricing,
One can think of charging the control price 's' for a fraction 'v' of the
input used or for a fixed quantity 'F' of theé input. The fﬂrmef case is

easily handled. Just as in the case of dual pricing for output, the input

price should be taken as vs + (1—v)q] for the calculation of prafits.

Let us consider the case where fixed quotas of the first input are
sold at the control price, Assume that the outpul price is normalized Lo L.

Then the j—-th producer's maximization problem is

'}
Max  T{y,X,s,q) = y-sx,~{g,-s)max{x_ -F,0}) - I ad
1 1 1 5

As before, it will be convenient if we can eliminate the non-linear budget

XL
J ]

constraint (in guantities). We will again make use of Fenchel's duality

theorem. For this, it will be helpful to write the profit function as

T{y,%x,s8,q9}) = hi{y,x,s,q9) - g{x)

¢+l

vhOaT e hi{y,x,s,q) = Hly,x,s,q) Tor (y,x) © TH4

1

¢
- - Y q.x. - -5 x,-F,0
y-S%, % qj ; (ql ymax ( ) )

and - | . gix) = 0 ¥ (y,x) £ Tj.
Note that | |
- omax - M(y,%,s8,9) = max_' ‘£+l[h{y,x,s,q)4q(x)]
(v,x) € T, C yxeT, N 1R -

Now the dual regian for h is the set of all price vectors ¥ = (rﬂ,rl,...,rg}

b+ -
£ IR 1 for whaich

~inf [r(y,x)-h{y,x,s,q)] > -0,
ot - |
(y.x) € T® C
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Clearly
g, ' g
) o - r.x.,-yv + sx + — -, 0) + . II.3.1
oY jzl %5 ¥ 1 (ql E)maxtxl , Q) E q] ; ( )

= 1 and r, = —qj, foxr 3 = 2,...,%. Hence

has a finite in{fimum only if T, _

J
let Xy = 1 and rj = qu for 3 = 2,...,%8, We will now determine the possible
values for r, . Consider r, = 8. Then (I7.3.1) reduces Lo

. ¢
{qlhs)max(}{lmf‘,ﬂ) > 0 ¥ (y,x) € IR +1.

Thus the vector (1, -s, —qg;...,qﬁ) belongs to the dual region., Next

consider r The expression in {(I1.3.1) reduces Lo

I

. e e U |
*(ql-fﬂ;%L‘f (ql-h)mah(hl—f,(ﬂ.;;*~(cl*a)b for (y,x) ¢ 1 .

,qg) also helongs to the dual region. It is easy to show

Thus (1, R CYRRR

that convex combinations of these vectors and no other vector belong to the

dual set. Thus a typlcal element is

(1, v-Uql-—(].-U)aj, —-32,...,":;12’} ﬂllﬂre 0 < U = 1.
Hence, the dual function h#*{r) is given by
h*(x) = inf [-—E}(ql—*s)xl-i*(qlnmmax(xl—-}}‘,[})] = -B(ql-—s)ﬁ‘
xlﬁIR - | - -

Next we will determine the dual function g#*, The domain of g* is the set of

2 | N
vectors v IR for which

sup r(y,x) < o,
(YI}{)E"II .

]
—r',..

By proposition 1, we know that for all r with (ro,frl, o .,wrg) >> Q, this

supremum is finite. Also

- %
g*(r) =  Max [roy ~ Z_r.x.]
) e 13
(}_r}%)gll. 1 o

]
is the maximum profit at the price vector r. Thus the dual problem 1is



minimize [g¥*(x)-h*(x)]

8 £[0,1]
where
r = (1, —qu - (1-8)s, ~q2,.,.rq£).
That 1is
. E‘l
min max y-[Uql -}- (1—U)5]xl ~ % qjxj ¥ G(ql—H)F.

0e{0,1] (y,x)ETj

Thus the probhlem 1is reduced to one of unconstrained maximization over the
technology set Tj us1ng fhe price vector (1, Bql + (1-t) s, q2,...,q£} and
an income subsidy of U(f[l*ﬂfﬁ)l?. Again, it is clear Fyon l:.h,i.s—l_: minimization
problem that x, » I' =% @ = 1 and X, <F ==> B = 0. This is analogous to the

consumer's maximization problem under dual pricing. Again, extension of

dual pricing of inputs to more than one input is straightforward.



CHAPTER IIX

EXISTENCE AND EFFICIENCY OF DUAL-PRICE EQUILIBRIUM IN
AN EXCHANGE ICONOMY WHEN A CONSUMER GOOD IS DUAL~PRICED

LIT.1 INTRODUCTION

I'n Chapter II we saw how a consumer's maximization prublem'undér dual.
pricing can be reduced to one under uniform pricing with an appropriate incomc
subsidy and regulated prices. Given this, one would be interested in defining
and studying the properties of a 'Dual-Price-Lquilibrium' when the individual s
trade amongst themselves and when a typical consumer maximizes its utility

subject to a (kinked) budget constraint of the type studied in Chapter [1.

When lumpsum transfers of incomes are permissible, the price. mechani s
15 known tmllead to a Pareto efficiént allocation of resmurces_. hlSQ,!the
distributions resulting from very general classes of rationing schemes_resuit.
in Pareto-inefficient allocations (see, e*g.; Nayak [1980]). Yelb we find that
even in many advanced countries, the prices of some gaudg and services arc
requlated according to the composition of cmnsumptiﬂﬁ; prﬁductimn_etc; In thisg

Chapter we thus study the existence and efficiency of an equilibrium wikh cul
pricing of a good.

In section TI1.2 we describe the notion of a dual price equilibriaw oo
exchange economy. In the next section, we study the efficiency properties of .,
a Dual Price Equilibrium. In the last section, we prove the existence or such

an equilibrium under certain very general conditions.
IIT.2. DUAL-PRICE EQUILIBRIUM IN AN EXCHANGE ECONOMY

et us consider an exchange economy with '£' commodities, traded and

Cmnsﬂm&d'by 'n' cﬁnsumer5 0f the type discussed earlier. That is, 1f
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A=1{1,...,nl denotes the set of finitely many consumers, then the consumpbion
set, the preference preordering and the initial endowment of the i~th consumer
are represented by (Xi,ui,eij where Xic: Hzi, ui : Xi +'Eﬁ+and ai £ Xi. We make
the usual:assumptions mn'the consumption sot and the intial endowment. That i,
we assume Ki to be closed and convex with a lowey bound and no satiatiﬂn.. We
make the same assumptions on the utility function as given in Chapter II, such
as it 1s differentiable and the breferred set is strictly convex etc. Assuning
that good ? is the numeraire, the price set is given by O = IR% x {1}. assume
again that only thE‘fj_rHt c‘:c.urmmﬂ_i.ty is subject Lo duald ijri.uj_t'tg .with prices E
and 4, in the ration shop ind the {ree market respectively and with a vation
cquota D. With the fixed constants 5 and D, for any given q £ @, the 1-th
consumer 's budget correspondence is defined as

| .

i - | i- i - ' i, .
B (p,q,b):= {x £ X [P(x1ﬂ61)+(q1up)[max(x1"0,0}—max(e?—D,O}]+ z qj(xi_Ej) < G].
o | B jo= 2 t

In this scheme e  lies on the boundary of the budget set. Note that the
evalualion procedure for all the transactions in good one is the same, namely,

that the consumption as well as the initial endowments are evaluated upto D

-l

uits at the price i}. and above thab at the price qq S P,
The demand correspondence for consumer i is then given by

~i i~ | i~ |
¢ (q) = {x € I"ﬂl(p,q,m]x ?,'Jiy vy £ P (p,q,D) 1.
For %= & %l(q), excess demand is denoted by Z(g). BAn exchange economy is denoted Dy

| i i 1
E 1= (X ,u ,e ).

Definition IYI.1.

] -
L

An exchange economy 1a satd to have a Dual Price Equilibriim (DFZ) ||
there exists a pair (p,D) of the ration price wul the quota for the fivac

e o, o | _,'_. , -, . |
commodity, a price vector g% ¢ @ and « set of allocations {x” s L £ A}

satisfying the following conditione..
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(1)

e T it e
5_1.
p
{
i
:Iﬂ
li
o

(ii)

1#*

, > D for at least one i c A.

(1ii) q* > p and ¥
Note that 1f eitther of the inequalities in the last condition does not hold

the DPE reduces to a competitive equilibrium.

Definition TIIT.Z,.

A DPE 4y satd to be trivial 1f the asseeiated allocdd i con b
obtained as a Walras equilibrium without any redistribution of initial
endowments, t.e., if there is a q € @ such that x* is a Walras equilibrium

. - * ' » - : l .
at prices g and the inilial endowments e, i € A,

Again, it is interesting to see that the violation of either inequality in

condition (iii) of definition III.l1 means that it is a trivial DPE.

IIT.3 INETFICTENCY OF A DPE

Grven that o DPE exists,  our concern then is to see 1f it has some
desirable properties at leaslt with resgpect to the distribution of the good with
two prices. For instance, we can make sure that every consumer demands at

least a prespecified minimum, say D units, of the first commodity (assuming that

nD is physically feasible) irrespective of the initial distribution of resources,
This will hold good if, in particular, 5 is set equal to gero and the good has
o, o
no satiation
Given the well known trade-off between equity and efficiency and given

that a DPE allocation can be more equitable than, say, a competitive allocation,

we shall now examine whether DPE allocations are Pareto-efficient. For this

* For a detailed analysis of this see section 4.A of Guesnerie and
Roberts [1984].
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purpose, we shall use the following result which was obtained in Chapter IX

as an immediate consequence of Fenchel's duality theorem,

. ik

Let x" £ @l(qj, i £ A. Then, there exists a 0t ¢ [0,1] such that %

, i . , .
maximizes u subject to the following budget constraint

. ] » £ [ ] L] 1 Q’ L] »
- l e N ""_ - e . —
xl{U . + (1-U07¥pl + l x}q. < p el 4+ (g ~p)max(eJ~D,D) + E q,e%+01(q -12)
1 1 b 3 - 1 1 1 522 3 ) 1

» [ ¥ . i j— -
This means that if the i-th consumer uses the price 0 q1+{1—8 'p to evaluate the
demand for the first good with an income subsidy on the initial income, it will
_ s

maximize 1ts utility by the same vector x which gives maximum uvtility under

dual pricing. We also know thal

—-1% 1
xl soDLos==> 7 = 1,
3k
}{l < [} === @l = {)
1
| -i% 1
and Xl = D ===> { £ [0,1].

We can now prove the following

Theorem 1: Buery non-trivial Dual Price Equilibrium is Pareto inefficient.

Proof: Suppose not. Then there exists a price vector q and an
. -i | . . | . | . .
allocation x7, 1 = 1,.,.,n which is Pareto efficient and is also a non-trivial

DPE. We know that, under our assumptiﬂns,'any Pareto efficient allocation can

be obtained ns a Walras equilibrium with a sujitable redistribution of income.

Leb gf he o price veclbor associolbod with such a Walras cquil ibrium. Nocostar
I ' ) . I .

conditions for Walras equilibrium imply that , for any pair of consumers (i, k)

T

.
i

Ry
p—

| iy N | |
X 1 j.stands for the partial derivative of u, with respect to the

j~-th gmod.' The cnntéxt w111 make clear the point at which the

dérivative is taken.i



u L _u . |
5T TR ¥ iji=2,...,% (ITI.3.1)
u ] u

_ : i
We have proved earlier that there exists a 07 € [0,1] such that the

consumer demand is unaltered if the dual price (5,&1) is r3p1aced by

. . * . L
Gl§1+(1~@l)§ and the current expenditure by Eei+(&lup)max(ei~n,0)+sz e;qj
. J=2
+ HlD(a1~E). Thus the necessary conditions for the consumer's maximization
problem imply that
G+ Blil+(lﬂﬂl)§
g —— , 1= 1,2,...,0, F=2,...,% (I11.3.2)
u? q.
J
s - 1% ,
By definition, xl > D for at least one consumer, say the k-th, That is,
|14 .
0" = 1. Hence we have, from (III.3.1) and (III.3.2).

1 u -
m;-=._iﬁ.=.:l. ==> g% = ¢ q, for smma‘pngitive scalar ‘c',
qj " J qj ] ] .

In view of the homoeyenaily of the demand functions Eor DPE (see page 16 of

Chapter I1I) we could choose *‘c' such that qg = qj ¥j. Now considerx any consumer

i # k., We know that

- U S R

ﬂl.n.gl':,ﬂii - %. Gt B-9e -=> 8% = 1

3 q; NS G '
j | "]

But Gl__ 1 only if ;l > D. In view of this, the budget constraint of any

—

consumer can be written as

_— g — ﬂl — ' . . £' .
S ~ =1 » - 1 -~ 1 i
B x> + (qF-p) (%>-D) + § a¥%x: = p er + (q*-p)max{e.-D,0) + § g* e
1 1 1 , 37 1 1 1 a1
- Zi i, = (Cd i TN '
mme g - +(cg*— X ot D B | -D,0 -+ * ~e.} = 4,
p(x] El) (ql P){xl max (e ~D, ) } jgij{xj ej}

Summing over i and using the fact'that'all markets clear, we get

no-, | n : :
_Sz(xi - D) -~ _E max(eiﬂD,_D) = 0,
=l im0
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1

1 D < 0 for any 1.

Notice that the above equation cannot be satisfied if e

1 * :
lience el—D_i C¥%¥ 1€ A. The budget constraint then becomes

x ala
9y %4

which shows that X~ can be purchased at price g* = g without any redistribution

of endowments. lience il} i=l,...,n, is a trivial DPE, contrary to oux
assumption.
Q0.E.D.
We hasten to add that the Pareto inefficiency of an allﬂcatimn is not so
serious that we should discard DPE allocations, especially in view of its -

desirable properties of distributing goods, Hence it will be iﬁteresting to

investigate the conditions under which dual price equilibrium will exist.

IIT.4. EXISTENCE OF A DPE

Ags we have hinted bhefore, the need for dual pricing will arise only when
the initial distribution of the first good is not even and the demand for this
good {in a Walrasian set up) 1is high when its price is low. For example, there

is no need for dual pricing of this good, if everyone iritially has at least D

*

units of this good. Hence it is reasonable to assume that (hendefmrth we

p—

shall use § and X intexchangeably)

n - .

Z [max(D#ei,G) - max(ﬂ—$i,0)] >0 for all ¢ with q1 ! ; (1it.4a.1)
1=1 | |
For example, this assumptlon holds if ei < D for at least one i, and ﬁi'} D

for all i, which will be the case when p and D are small. We can now prove

the following

R i, o

* Far mur'purpﬂse,'this assumption could be'wéakaned to
1 | o o : _ |
"y . .- "."l
) [max (p~e],0) - max(D-$;,0)] # O.

1
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Theorem 2: [f assumption (I[I1.A.1)} holds, there does not exist any

dual price equilibrium,

Proof. Suppose not. Then there exists a price vector (E,ql,qz,;..,qg)

such that

0 ¥j (III.4.1)

i 1
-1
j-...z.

Lo ™
Joll!
ie)

-

t

(D

Il

From the definition of the budget set, we have,
e SR —~ 71 i ¢ -i i
b -e ) +{g. - - ~max e - ’ - = U,
P(bl el) (ql P){max[¢l D, 0] mix[al D,U]}_bj}ij(¢j aj} Q

Summing over all i, we have

n . ) : . . :
— _-l. .1. e — —
P ) (Pr-e))+(g,-p)] [max (§,~D,0)-max(el-D,00] + ) Yaq. (B - e} = O.
. 1 1 1, . N 1 e J
i=] 1 | - 13
Using (IIT.4.1) we have, since q, > E,
v ; i
) [max ($.-p,0) ~max (e -D,0)] = 0 (IIT.4.2)
i=1 '
But
! =i =]
max($1—D,0) = {¢1~D) 1 max(D-¢1, 0)
and
1 1 | 1
max(el—D,O) = (el-D) + max(D—ElfU)
Hence

1

i=1 i=1

n . . -
) [max(DhE;;U)“maH(D“¢i:U)] <0 by (III.A.1)
i=1 | - |

C0.E.D.

But this contradicts (IIT1.4.2).°

) S, . - n W . - i
E [max(@iuﬂ,OJ—max(eimn,O)] = Z {(¢;~D)—(Ei-DJH[max(D-el,GJ—max(D-¢iJﬂJ]}-

Let us now find out the reason for the non-existence of an equilibrium,

~This is more easily'undérstmmd in the case of two consumers A and B and two

goods 1 and 2, 'In Figure III.1, the good on the horizontal axis is taken as



the 'numeraire' and the other good is subject to dual pricing. The two
prices of the second good are shown by the budget lines KIM and ¥ 'T.'M'.
The ration quota D is given by the length OD = O'F, Suppﬂsé the endmwment
distribution is 'e’', below the line DG. Then

A
max (D~e ,0) + max(DﬂeB,D) = D-eh > 0 (1IX.4.3)

What is the total value, i.e. the total income of the two consumers? With
two prices for one good, there are several ways of defining the income, But
we shall stick to our procedure. That is, for buying or selling, the. second

good is evaluated at price 'p' upto D units and then at price q, > p. The

|

total amount of the second good is OB O'A., Its value at price 'ql"is AQ .
Bul we have to evaluate sume units at price '5'. For the consumer B (with
origin 0'}, this involves a deduction of (ql-ﬁ)ﬂ = £, say, since its initial

endowment of this good is greater than D. For consumer A, who owns less than

D units of this good, we have to subtract (ql—ﬁ) eg = N (say) < E. Thus the

total income is found to be the point shown in the figure as Y, +¥

A TR’
suppose the point at which both consumers maximise bthelr ubilities is

'p!' {shown in the figure). First note that

| -3
,0) + max(Dm¢2,D) = 0, | | {IT1.4.4})

L]

max(D~¢2

From (II1.4.3) and (III.4.4), we see that our assumption (IYT.A.1) is satisfied.

In fact (ITI.A.1) is satisfied whenever the initial endowment point is outside

the rectangle DCFG and the equilibrium point 'P' is inside this rectangle,

What is the expenditure at 'p' ? It is éasy to check that this is

I1

ochtained by subtracting 2€ 2D(q1—§) from AQ. This 1is shown as_Eﬁ+EB in the

figure. Thus E +E_ <'YA+YB; contradicting Walras law.
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Alternatively, we can verify the non-existence of an eguilibrium
as follows. Only those allocations which are the points of tangency of
the indifference curves of both the consumers to a common budget line
can be equilibrium allocations. FPFor any priﬁe d, > p, the only allocations
common to both budget lines’ are the point 'h' and the iniuiud pndowment

point 'e'. But, since the budyget lines are different, thesc cannot be

equilibrium allocations.

tThe source of the dibfliculty is the following : The trader who has
more than D units of the good subject to dual pricing values 1t at price
'ql' at the margin, while the buyer, who has less than D, values and pays
'E' < q, - The problem, therefnre,mis due to different evaluations by buyers
and sellers at the margin. During this process, we may say that some
'spuricus’ income 1s generated for scmé sellers ﬁf this good, making the
total expenditure less than total income (as we al.so saw in Figure III,li.

One way to resolve this problem is to create some ‘spurious' expendirture of

the same magnitude by another transaction.

The evaluatiﬂn of purchases or consumption of good 1 at two prices is
quite practicable. To sight an example, such dual priciﬁg schemes are
operated in various states of India for ESSEHti&l.CDmMDditiES such as sugar,
rice, wheat, other cereals and.pulsea étc. But when it comes to évaluatimn
- of supplies, there is no reason to believe that a consumey will evaluate-the
first D units of the endmwment of this good at a price smaller than thé market
price; Anmthef_majﬂr problem here is to mark sqme:ﬁnits of this endowment
aé tha_"fifét D units". This involves the problem of ”truth-telling".aslalam

of resale.
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If we allow for resale and if each consumer can always sell any amount
(possibly more than the endowment) of good 1 and buys at most D at 5 and more
at q, then each agent will always buy D at p and make a profit of (qI*E)D.

However we shall assume that resale is not allowed since the dual price system

does not work with this.

Suppose, therefore, that the qgovernment (which is the (nil)-th agent)
operates the public distribution system by buying the first good in the free
market and selling it at a controlled price to the consumers. For this purpose
it purchases nD units of this good and provides a quota of D units per head.

But since some consumers may not utilise the full quota, it effectively supplies

an amount MG’ E m1n(¢ D) thrﬂugh the ration shops. TFor simplicity assume

1=l
that (nD-G) is kept as public stock.

Assume.that the government finances its purchase of nD units of the
rationed gmud by taxing free market consumption., That is, the owners of
endowment receive.pricés p' = (pl""'pi) for their sales whereas the consumears
pay {ql""'qﬁ) for their purchasés in the free market and p for the purchase

of the ration quota. The tax vector t' = (tl""'tﬂ—l'o) is such that

. = {1+t ) ¥V = 1,...,%.
q:} p] j_J_.r f

A typical consumer's budget constraint isg then given by#*

2
pxl+(q1 p)max(x -D,0) + z D, e..
j=_2 157 3-1 ) ]
The gﬁvefnmEnt's budget restriction is
2 n ~3 _ I - ""i
Plt E max(x ~L) 0) + E E p.t x, + p_E min(xer) = Pl nD,
i=1 - =2 4=1 0 1 7 Ty b

Its demand for (stack;ﬁfj'gﬂmd'l 18
% The i-th consumer's budget and demand carresgnndences are mDﬂlflEd

accardlngly
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-1}
Ry = nh - % mln(xl;D}

Summing the budget constraints of all the consumers and the government we have

. n+1_i L n ; 2 n i
pl i Xl + E ) Pj 3 E E pjej
1=1 =2 i=1 L1
. L atl 1 ~n-+1
E z p (x —e ) = 0 (fox xj =0 ¥j # 1)
Given a vectox (5, plf---,pg) of nominal sellers' prices, let us denocte
the vector of relative prices by (5,91,...,P£) £ &£+1, the (2+1) dimensional

unit simplex. Note that with our specifications if demand functions are homogenous
of degree zero in (5, p},...,pﬂ) then they are homecgenous of deqgree zero in
(5: ql;...,qg) also where qj = pj(1+tj) ¥y = 1,...,4. Hence, given the budqet-

and demand correspondences in terms of (E; p ,...,pﬁ) they can be easily reduced

1
, \ = . % 3 | | o .
to functions of p' = fl,Pl,...,lg) £ A given that good 'R' is the numeralre,

Walras law can therefore be stated in terms of P as

? n+l

E E P (% j)

il

0 (if =¥ > 0 for at least one 1}

—r

or, P = 0

. +

— I — — ’ . —— —

where z = {z],-..,zﬁl is the vector of excess demands with zj = z zg
: | 1=1

Definitiqp ITI. 3.

An exchange economy 18 saitd to be in a Dual Price Equilibriwn with Laxes

. . | . . - L+
(DPET) if, for given t' = (tIJ...JtRJ > 0 with o= 0, J a vector of prices P' € A
and a quota D per head of the first good together with a set of allocations
__,?;'{- - : I ' ' ' . : : ' _ :
{x” , 1 e A} satisfying .
(i) 2 = 0 Vi
T R F
(i) " e (p)
. K "_.'* - | o --* |
(2i1) qQq > P and m? > D for at least one 1.
* e %’ <'D Vi, theﬁ the economy is said to be in an equilibrium with rationing.

1
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To prove the existence of an equilibrium we make the following assumptions.

: 1. g I ' |
Vi, X <& H?+ 18 c¢losed, convex and 0O € Xl. Xl has local

L L) [ l
non-satiatlion property, 1.e., for every x £€ X and for
4 ] l -
every neighbourhood V of x in X7, -{ y € V such that

y Z,_x. Let X be such that x + mi P }{l, (IIT.A.2)
L

Ei* is continuous and strictly convex, i.e.,
T

+ (I-A)y > x for X g (0,1) (LII.A.3)
i i, 1 . .
e &€ X Viand e > 0 (We do not consider goods '3’
i . :
for which E ej = 0)}. Note that 0 ¢ X and el > 0
1 £ :
imply inf E (x) < X p,e% for p >>0,
L1 P =1 J
XX J= 9
where EP(X) pxl + (q “p)max(x ~D,0) + Z qjxj. Note
; |

also that demand functions are hﬂmﬂgEHDUS of degree

7CY0 1n p' - (5,pl,...;p£). - (TIT.A.4)
For any P' = (P , P rene P, ) E &£+l with P, >0

m m im £m hm |
for some h = 1,...,%, 1im inf [[z(pm){{'= 0, (IIT.A.5)

m ..., 1x)

Lemma 1: Jf B*(p) Zs compact then the set of maximal elements

@l(pJ in Bi(p) is non-empty. If Gl 18 continuous at p then 3 1is upper

*

hemi continuous  at p.

See theorem A.III.3 in Hildenbrand and Kirman [1976] for a proof

of Lemma 1.

; ox
temma 2. The correspandenae B (p) is lower hemi continuous ab any

kK

pE A 1f iﬂf‘ E (x) < Z P. e* If p >> 0 then B. is continuous at p.
xer J =1 Y |
* Let § and T be subsets ﬂf:metric spaces IRm and IRn respectii.rely. Let V¥
be a correspondence (a point-to-set mapping} from § into T. Then the
' correspondence Y is said to be upper hemi-continuous (uhc)} at s € S5 if,
for every nelghbﬂurhoud M- of Y(s), E] a neighbourhood O of s such that
» E O s W(x)c: M. _W 18 sald tn be uhc 1f lt 13 uhc at every s € S,
A correapondence Y. § > T is said to be lmwer hEMI-CGntlnGUS (1lhc)

v of s such that

5°¢€ 8 1if, for ever& open set u with Yis) N u# ¢, 3' ﬂLHElghbﬂuthGd_:'
(s"YN u#¢¥s' €v. VYis said = to be the if it

is lhc at every s € S.
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Sea Appendix - C for a proof of this lemma.

Theorem 3. If assumptions (II1.A.2) to (III.A.5) hold there exists on

equi librium with rationing.

Proof: We shall first show the existence of an equilibrium price vector

and then that of an equilibrium ration quota. It is easy to prove (see lemmas

1 and 2} that ¢l(p) 1s non-empty and continuous at any p' = (E, pl"""P?) >> 0

given (ITI.A.2) to (IIT.A.4).

For obtaining ration price we define the following rule. The ration
price P of the controlled commodity is simply assumed to be a fraction 0 < & < |

of the corresponding free market price p for the sellers.
1 |

Define,
s"{ptm£’+1|5+§-p~1 p = &p, and p,_ > :.1. Vh, 0 < § < 1}
m : : T = Pl n Iﬁ1__ Trim 1, .
Fror m > £ define the wap
. -5
Pm‘ Sn Sm by
P, +max(z, ,0) |
1 2 hm h - A
> I - I h = ;
P + (1 m) { 3 - I .vh 2,..i,ﬁ
1-#2 max{z,,0)
i ] |
P +max{z.,0)/ (1+8
; . 1 . (1—-&) { Im (le )/ ¢ i}
1.m (1L4+8)Im m R ~
. 1 +) max(z,,0)
1 |
and
P =6p .
. m 1m

Note that Sm is non-empty compact, convex and this map from Sm into itself is
continuous. Hence, by'Broﬁwer's fixed point theorem, we have a fixed point, say,

Pﬁ--Si“CE “; 18 a bounded sequence, let p; PR,

We ¢laim that P* >> 0.

‘Suppose not. Let Pﬁm-+,0Q Using (III.A.5) we then-haﬁe'||E(P;)|| = 0,

i.e., for SOme k=1,...,% Ek(Em) > 4o, Now, Piﬁ cannot gﬂ-tﬂ zerc., If k =1,-°
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P¥ 4 z_ (P*)/(1+8)
1 m

1 L 1m
# — —_— — .
P T Tasm T @ ) - 7 - }
Ltz (P¥) + ) max (2 0)
2
2 |
. (1- ;ﬂ') (1~ _.?_;_) &
. , + ] + m lm
(140 )m 2 _ - 3
1+ z max(z'j,{}) 1+ Zl(Pn"_:)+ %max(zj,{)}
(1+8) {1 + _2 } 2
Zl(Pﬁ)
If k=2,..... .
L.
. (1 ~'%) (1 - m) Pkm
P e e
1+§ max(zj,ﬂ} 1letp;}+§max{zj,0)
{1+ — }
7 (P*)
1 m

1f, for some kp* = 0 then we can easily check that P;m is not mapped to 1itself,i.e.,.

' fun
P; is not a fixed point. Hence, we must have Pﬁm Ek(P$) > 0 for large m. And
pk > (0, =z (P*) * 40 imply P* E. p¥) =+ 4o, This, together with Walras' law
Kkm ’ 5k(m) PLY Srem k(m) f J *
implies P* z (P*) < 0 for some r = 1,...., &, Since P* £ § we must then have

r m It m .

P;m >0 and Er(P*) < 0 for large m. Then Walras's law will hold only if
©m .

- [ ] q [ ] [ ] i L3 | 4
zr{Pﬁ) -+ ~-m_ 'This is a contradiction since ¥ is bounded below Vi.
n

1;.--;?; i-Ea; P* }:' 0!

i

Thus, pr' does not converge to zero for any h
m |

Since P* >> 0 we know that z (P*) is continuous. We will now show that

Eh(p*) =0 Vh =1,...,%. Suppose not. Let Eh(p*) > 0 for some h = 1,...,L.
By Walras' law';k(P*) < 0 for some k, i.e.,
| P* |
pr - L a- ;Qi) ﬂ——“k AP Af k= 2,...,0
d " o1+z (P*) |
- h
} 25 .
1 g 1 .
p* o (1= ) — £ P* if k = 1
Im (l+5)m m 1+zh(P*) )

i.e., P* is not a fixed pﬂint. -Heﬁce,'we.haﬁa Eh(P*) = 0 ¥h.
We shall now construct a map for calculating thé_equilibrium quota of

the rationed gﬁﬁd._'
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Note that the government's budget constraint can be written as

n . g n . n :
-—ll — it - -
Pltl Z max(xl—D,0)+ E ZP_t_x% - plx;+l= (plup) E min(xir D)
i=1 2133 1
| v i e T
Define TR = p_t_) max(x.~D,0) + Y Y p.t.x. - p.x. ~. Define the "average real
11 1 ~ 5 1 4373 11
subsidy" loeo the dual prleing gscheme by bhe funclbion
TR
g(D} =~ -
n -
el+E e + €
Consider the map ¥ : [0, - ] - {0, - 1 given by
" e /2 n .
o, 1 i _
D > min [max{0, g(D@)}}, ~ - ] where e = E e and 0< £ < 1.
i=1

cince ¥ is a continuous map from a compact, convex set into itself by Brouwer's

fixed point theorem there exists a D* such that Y{(D*) = D¥*.

Since p* is also a fixed point we make the following claims. TFirst

. |
(E,l+r-177/2é?)/’11 cannot be a fixed point for 1f g(D) -~ (et-l-r:/?!}/n thon D *» {al-l-l /;’!}f’n

and demand in the first market becomes

n-—d-1 I I

E ;i = nD + Z (X} - min (;i’D}} = e1+E/2 + E max (X,

-~ >
) D, 0) e,

1 1

1=1 i=1 i=1

the supply on the first market. This contradicts Eh(E”) = 0 ¥h, 1.e . P* cannot

be a fixed point.
Secondly, zero cannot be a fixed point for the map Y since it will violate
Walras law by violating government's budget cmnstraiht. For, if g(D) < O then

D = 0 and the government's expenditure is zero whereas income is positive since

n . £ n .
p* ;n+l= 0 and p*t zmax(xl—D,O) -+ Z E p*t x% > 0 because £t > 0, p* »> 0 and
L 1 . 1 1-1 1 51 43 ) _
'E; > 0 ¥j for at least one 1 ({since Eh = 0 ¥Yh and Ej > 0 ¥j)., Hence we must have

0 <D< el/n.'

Q.E.D.

* In fact (e]-+ E/é ) /n cannot be a:fixed point for all'r = 1,2,...,
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From the above theorem, it is clear that we cannot rule cut D* being
equal to el/n_i.e., the ration quota may exhaust all the supply and the open
market may not function. Hence it will useful to find some conditions under
which a DPLT exists. In Fact, it is interesting to note that there i1s a veclox
of taxes such that a DPET exists.

L] i L 1
Since E e. > 0 ¥y, we can show that at every convex exchange economy,

: i 7
£o= ((Xl,}ﬁ_,él);t) with taxes the equilibrium price correspondence is uhc
(see 2.2 Proposition 4 and 12 Theorem 1 in Hilﬂﬁnhrnnd [1974]). Also, sincae D
is a continuous function of %, using lemmas 1 and 2 and the corollary to B
Erﬂpmsitimn 1 in Hildenbrand [1974] we know that D is uhc at every €. Hence,
if we take a Sequenﬁe tm +.O then we.knﬂw that D(tm) + 0 with D(0) = 0. Thus,
starting with o Lax voecoltor £ o> O, if, in cquilibrium, N* = ﬁL/n then by reducing

t slightly we can reduce the equilibrium quota such that D* < el/n at the new

equilibrium.



CHAPTER IV
WELFARE IMPROVEMENTS IN A DUAL-PRICE EQUILIBRIUM

IV.1. INTRODUCTION
In the present and the following chapters we make use of the theoretical

franework for some empirical analysis of the public distribution schemes for wheat,

rrer Qind eabibaboy ol e,

We begin this chapter with a DPE and ask the question: Is there a feasible
welfare improvement? That is, can one change the gquota and the controlied price
'marginally so that the subsidy provided does not increase but the social welfare
does? In ordex to answer this question we make use of the theory of reforms (see

e.g., Almed and Stern {1983], J.P.Dreze [1984], Guesnerie [1980]),
The plan of this chapter is as follows:

in section 2, we assume that there is a dual-price ecuilibrium with some
ration quobta ol rabion price Tor the Fiesh good. Theon we coloulale Lhe Lo
weltare due to (i)_an increase in the ration price and (ii) a decrease in the quuﬁq
in order tn'save one unit of subsidy. Using a social welfare function we compare

the two losses and suggest possible directions of reform.

In section 3,_instead of specifying wélfare welghts, we actually'calculute
;.them for the simple case of a twohclass economy - with one class cﬂnsisting of
',:_:_:un:iumujz':; wltu_ COLELING NOKe l'..h.'.m Ll quola ol the valionaed good and the olhoo
consuming less. |

_In the cmncludiﬂg settinn, we‘dete:mimelthe welfare losses dué'tn reductiﬁn
in qumtas and_increaseslin'ratiﬂn prices of wheat and rice.and due to increascS

Cdn tax rates for four commodity groups and compare them for the year 1973-74 using

“the Hational Sample Survey daka for the Indian cconomy.
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TV. 2. WELFARE TMPROVING DIRLCTILIONS

Consider the economv described in Chaptexr IIT. Let the collection

L

of vectors ((qlr---rqg}r(il;..- %)} be a dual-price equilibrium with some

price-quota pair (p,D}. Rearrange the consumers so that for i = l,...,nl,
i . Ll U X < p. T
:5{1 } D; f()r 1 b n1+1' a » -.;1.1‘,}‘; }'n.] - D Llnd f{}r 1l = I]_"j'{'lr a a .;n; x.l . ]Enf

we know that

iy ik .
Mo (say) )\J' vi = 1,...,n., ¥v{i,kKY v {1,...,%) (Iv.2.1(1))
Ne | 1
] K
il 1]
b um 1 '
i - — TN m——— }l 1 - . = 1 — . »
. . oy - ¥l = ol ... n, V] F 2, % (1v.2.1(ii))
J q1+(1—3 ) p J i H
for some 07, 0 < 07 <1
| - 11 173 .
and M BT ot wis o, v = 2,0 | o (Iv. 20 i)
5 9 ’ ' '

: | : Do : ralfare—i oving directicns
We are now interested in finding possible locally uulia;u improving dircectio

from the present position, namely, (q,(xl),ﬁ,D), For this we assume that
the welfare function is of the Bergson-Samuelson type, namely,

W= Wi, ...,uh.

Since the given position is not an optimum one can alter p and D marginally
in such a way that, with a fixed or reduced government subsidy, the welfare

increases, Consider first a change in p (We shall assume that all demand

- . | 3xl
functions are differentiable and use the notation x;u to denote auj where
'0!' is some parametex). We héve

| n
I '8 - | 1
Jw. | A -] A
o] ) Moo ] S z
oD i=1 =1 9u 1P i=1 au’
n2 “aw | - ~1
+ z | __G:ll[(olq i(]ﬁﬂ )p]x -+ E qJHJE]
i—n1+l du =2
B e L S (O '
-+ E e AT AP X7 +_z q.x.,=-)  {using IV.2.1)_ (IV.2.2)
i=n +19u" | P J=2 )P | |
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Now, for i = l;...,nl, the following identity holds

fl, . L

z qje;' p[} i-ql(x —D] +Z q.X.
j=1 j=2

. (IV.2.3)
; 2.

Therefore, we can differentiate both sides with respect to p to obtain

: i
0 = D + E (. X, -
j=1 J 3P
{ .
- ,
or, E g, ¥,- = ~D ¥1 = 1,...,Nn (IV.2.4)
e 3P 1
1=1
Similaxly, for i = nl+l, 1, We can differentiate
0 , : g ,
}:QL e% = ﬁ.ﬁi-k ) q . E}
¢ , . . £ .
- 1 —_— e - —
or, Y . e} + B (g -p)xl = (qu +{1-0 )p)xl + ) q % (IV.2.5)
o 43 1 -1 1 SUP N
J= J=
partially with respect to p to get
1 i i A - i
-0 07 (¢ ~DYRT L = (I-U ]}x l(U 4 (1t ) J}x + Yy g F.-
T M TR 1 P 1p 31213 ip
# 5 ,
or, (o o+ (1- 5 )p)x - ) -D Vi o=+l ..on, (IV.2.6)
(since %] = D).

Henceforth we shall use the notation ¢gj to denote (ﬁlq1+(l~ﬂl)ﬁ}.

Also, for 1 = n2+1,...,n the budget constraint in equilibrium is

i -ci © =i - .
) . (Iv.2.7)

Differentiating this with resgpect to E_yields

1 =i i . | -
px 1p +j§2 qj ip - Xy Vi n2+1{...,n

1l

(1v.2.8)

Substituting {Iv.2.4), (1?.2.6) and'(lv.2;8).intm (1vV.2.2) gives us
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o i, ~1i
wj_'—_{ = - ) B min(x],
ap - i=1
i BW i » ’ u i [ ‘. :
where [3 = —7 is the social marginal utility of income to consumer i,
Ju |

Let us now look at the changes in welfare when the ration quota D is

changed slightly

)
W E 9w g
- i D’

i=]1 =1 AN

Differentiating the budget constraints (Iv.2.3), (Iv.2.5) and (IV.2.7) with

respect to D, we have

e
~1 ~ :
zq,}{_ =q"P Vl=1;-..,n
4=1 3 1D 1 | 1
£
= P} ¥io=n_+l,...
9 zg 3 JD _(ql Pl = n, 1, n,
and =+ = L =
n p 1D }E qj xiD Vi nzbl, e
1=2 '
Hoenee, we can wrike
oW 2
= = EB (q,-p) + ) B0 (q,-p)
- 1= i=n_ +1
n2 1
- . 1' ‘ . i .
= (g,-p) } 00 with 07 = 1 ¥ i = P I
1=1

Since we want to find simultaneous changes in p and D which increase
welfare with the same or less subsidy, we have to see their effects on subsidy

also.

In equilibrium the total subsidf*availed by consumers is

S = (q,-p) (n,D + E x)

nzdl

Then a marginal-change in p induces S to change by

-*  For ease mf expu51t1ﬂn we work here with the gross SUbEldy on- the scheme .
However, for empirical analysis we shall modify our formulae sultably by

considering the sub51dy net of tax revenue.



19

05 v -i d '
— = —-(1"12[3 + Z }{1) + (ql-—}_j) z 5{-;]:1-
op n,+1 n ~1 °P
1
n i n .
- : = - —i
E min (xl,D) os (ql P) E le
1 n, Fl
1
If we want to raise an extra rupee of revenue by changing 5, i.a. 1if
95 , - - -
AS = —— Ap = -1, the controlled price must change by Ap = - (9S/9dp) 1. Thus,
op - ,

the fall in social welfare from an increase in ration price to make a rupee

of revenue is

), B min (Qi, D)
1.

n . n
. #l [ — “J‘ ’
X fD e - -
) min ( ) (q;-p) ) 15

s p—

1
1 nlfkl

Similarly, we have to calculate the fall in welfare due to a fall in

the ration quota. JFor this purpose, first note that

r rl :

a5 - - 1.

— = — +

s = (4,-p) (n, y x70)
| n2+1

The government can save one unit of subsidy if the per head quota changes by

AD 1.

~ (3s/9D)
The loss in welfare due to a fall in quota to gain one rupee of revenue is
then given by

\ ow

w—r
-

p = T Bp AP

| -1
n, + ) 1Ip
n+1 T

To gimplily matters, we shall make use of the identity (IT.2.3) oF Chapter IT,
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""i = i = i . . i i l.._
X (P:qulr“-rqﬁrj;lqjej) = X (qﬁquz"”’qﬂ-’jglqjej + 9 (ql pID),

0<8v <1

o 1 - i ' ] L] L) L] n ¥
where %" and %= are demands under dual pricing and uniform pricing respectively.

. . a1 |
Then, clearly, for i = n_+1,...,n, i.e., for 67 = 0, we have

2
-1 i )
X = x = 0,
D 1
Hence, we may write f
. .
Yy e prot
1
A= S
I n2

It A; >-AD , W& cah lhncrease welfare by decreasing D sufficiently to

raise one rupee of revenue and then spend this rupee again as subsidy to

* .
reduce p appropriately. And vice-versa. This happens because if Aﬁ > RD,

then a decrease in D affects only the "well-to-do" (ii_i D} but a decrease in

E benefits all so that the loss in welfare due to a reduction in D is more than

compensated when p is subsidized accoxdingly.

Clearly, this is Pareto improving in the case of a single consumer as

can be gfen diagrammatically.

1 \\\
cl

™.

o

FIGURE IV.1 =

Eiven_the'budget_cqntraint abct the utility maxiMiZing consumer will be either
*  We shall show in Chapter VI that this analysis has a general equilibrium
jUEtificatiGn.f o o | - |




on the segment ab or the segment bc or the point b. When the ration quota
ig reduced fxrom D to D' Co gain a rupeec of revenue (v ad), the budgel
constraint beéemes dec affecting the consumer adversely only i1f its
consumption bundle lies on the segment ab, But, with the quota fixed at D',
when this one rupee is spent to subsidise the ration price*, the final budget
constraint comes afc, Clearly, a move from abc to afc is a Pareto improvement.
Thus, we S€e€ that whenever AE # AD' there are possible ﬁirectiuns of
welfare impruving reforms. Since we want to improve welfare without loss of

revenue, we can find a convex cone of directions as the intersection of the

two half spaces, dW » 0 and dS < 0, wherxre

p—— r— el L eyl N, - Ll

v Sl il - b T b | el i Lo

o Another way of verifying that the government's net gain from this

excercise is zero. is to consider the following figure

FIGURE IV.2

With the budget:conStraint abc, the subsidy provided is given-by the quota
D times the difference between the prices given by bd and bc. This is |
shown by cd in fhe figure.  After the government's eﬁé:cise; thg'new budget line
becomes afc and'the subSidy is now calculated ﬁsing the prices given |

by £d4 and fc and the new quota D'. This again'amﬂunts to cd in Figure IV.2.



and .

dS = — | dp + == .dD.

Ha?ing seen the implications of the ineguality between lﬁ'and AD,-a
question that immediately arises is : Can.ﬂne compare the two welfare
losses under various value judgements?

To answer this question, we starﬁ with an extreme case, Suppose that
Bi =0 ¥ 1= 1,...,n2, and Bi = ] Pi = n2+1,‘..,n. That is, we define the

'rich' to be those who are able to buy enough of the essential (rationeqd)

good (x> D) and give them a weight of 'zero'! each, whereas we give a

1 —
constant weight of 'one' each to the'poor'. Also, assuming that the demand
curve for good 1 is downward sloping for i = nl+1,...,n, with at least one

of them consuming some positive amount of this good, we get
n : |

LX)
r-*1“112+1 -
A= 0 < - - = A= < 1
D . n . noo_, p
E X 4n,D - (q. -p) z R~
. 1 2 1 1p
1=n2+1 - n1+l

Thus, welfare would go up if we recduce both the gquota and the controlled price
in the manner described earlier without affecting the total subsidy involved.
This is only to he expected since the poor are net gainers and the rich are

not assumed to contribute to the social welfare. 5o, let us consider an

alternative welfare function given by B* = B ¥i. Then we have

}D < B
I _i- .
Z_min(gl,D)
and A- = 3 . A - - < B
P | li- -3 | __) E -3 }
[} min{x, ,D)}-(d,—p X, =
1 L nn p



assuming again that xiﬁ

for at least one 1j.

in

losses unless we assume

That 18,

welfare can be

E_O Vi = nl+l,...,n, with strict ineguality holding

this case we are not able to compare the two

that 6° = 1 ¥i = n1+1,..

improved with the same expenditure by increasing

1 ' = > -
.4,y in which Aﬂ R RP.

both the ration price and the quota appropriately.

Notice that this means

that the poor are net losers since they are not responsive to small changes

in the guota and they
~unit of revenue to th
the maxginal utility
for all means that a

more to welfare than

From the fact

From any DR one may

also subsidize the rich in order to provide for a
e government. This can be explained if we assume that
of income falls as income rises, then an egual weight

one unit increase in the utility of the rich contxrxibutes
.
that of the poor .

that: it is possible to find welfare improving reforms

argue that it is better to reach an optimum by

eliminating the dual pricing schemes and using lumpsum transfers

% %
[HHowever,

this is not feasible due to limited possibilities for lumpsum translfers on

a large scale.

It is precisely for this reason that in many countries less

efficient schemes like subsidizing input prices or distribution of essential

commodities at subsidized prices are resorted to.

Y

) i oW Bui %
* Recall that 7 = —~+ . =—— where m = E q. e,
i~ dm i T
ou - =]
* We have seen that given a DPE with a ration price-guota pair, it is

in an appropriate manner given a “propex"
limit, it would mean that the best way of
operating dual pricing is to supply some gquota p per head with the
ration pricexﬁ being zero as can be seen in the figure below. (This
is to be expected because lumpsum transfers are known to lead to
Pareto optimality). In this case, the government's net subsidy would
equal its expenditure on purchasing the good [or rationing which
could as well have been distributed as money transfers. So, the
choice is between distributing cash vis-a-vis distributing goods,

preferable to reduce both
welfare function. In the

cl
Il."“"I--.
"H"'h
n - - -l-nl.---'.pq--—r-i--—---lu--l-—-.—-_-l-h e e mam e s Mam oERGT ET. B - P om -a -
: ]
k .
-" .
[
iy
LY
. ) ﬁ -
. - - '
. 13 —*hx
0O C ol 2

Figure IV.3
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IV.3. CALCULATING THE WELFARE WEIGHTS IN A 'TWO~CLASS ECONOMY'
Instead of specifying the welfare weights, one alternative would be

to obtain them in order to benefit the poor. For this we consider a

I

ko i th 3 %2
"two-class economy” with two types of people, namely, with xi *17 P

L *

and a8 welfare weight of Bl Vi = 1,...,n1 and xi =.;f < Db with a weight of
82 Vi = n1+1,...,n. Also, let n, = n-n.. Then we may rewrite
oW ~
5p = (4 pIng By
n
oW i, 7
— = - E & mln(xl,D) = w(nlﬁlD + n282 1
o1 1
g = {(g.-p)(n.D + n ;2)'
= TR 2%,
05 - -2 -
3 = (97R) (R Anok ) = (g -piny
d6 = T2 = 2
TS (ql-—p)nlef} - (n]mn)xj)
Ip
Consequently,
' -2
n B D+ n B X
- =
P —2_ _ Em
n1D+n2 1 (ql p)n2 15
n_f
171
A= e 3
D nl 1
Let us denote by 'A' the expression
n,D +.n ;2 .(. - )n x2 > 0
1 T qlp 2"1p
Y. - | .
1F Hlﬁ-i 0. Then, we can write
* This was suggested by Prmfessnr Debraj Ray durlng one of

the d15cussmﬂns.
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—:2 y B b -2
.y - HH}LIL“JH Gl)'l‘ (ql"lj}”::.’ljlhlﬁ
I D A

n
-2 220 - =2

Hence, if either the controlled price is close to the free market price or if

-2
- 1 . - — > =
x. - is small, then AP AD 82 > Bl.

1p

Iv.4. RESULTS

We present in this section some results making use of the 28th round
National Sample Survey data for the Indian economy for 1973-74. Assuming that
consuners are utility maximizers and given that they consume positive amounts of
the goods concerned, it 18 easy to see that thelexpressions we have obtained for

welfare losses in section 2 still hold good.

since rice and wheat are twﬁ major items of rationing in India, we considexr
theixr ration quotas and prices besides various commodity taxes as the instruments
to work with and use our previous results in a form modified to take care of two
rationed goods together with subsidy net of tax revenue. To ﬂbtaiﬁ the ration
quota perx gapita per month we use the data on public distribution of foodgrains
and the population covered by fair prices shgpsfratian shops as given iﬁ Bulletin
on Food Statistics, (BFS) 1975. (By good 1 we shall mean rice and'by gmﬁd 2 wheat) .
The igsue pricéé (ﬁl,anﬂ.ﬁzj'and free market prices.(ql and qz) gere also mhtained :
from BFS, 1975.

For urban India we consider four expenditure groups and for rural areas,
eight expenditure groups. Theae_qrﬁups are formed accurding to expenditure
pexr month., The NSS ﬂata §ives the consumption of each item in value'and quantity
terms on a per.capita per monthly basis., Tor each gruup, the NSS  also

provides for the size {(number uf_perSQns) of ricé_eating population and
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wheat-eating population. Aggregate consumption of rice and wheat for each

grmup is then obtained by multiplying the respective per capita consumption

and the size of the population consuming it.

Aggregate guota for each group

for rice and wheat is also obtained in the same way. Naturally, the quotas

for different groups differ. Here we have assumed that the quota per,géraan

and issue and market prices are the same in both the urban as well as the

rursel e These Figquares ave proson bod

Table IV.1

Lo fablews Iv. |

o Iv,3.

Ration quota
pexr capita (D)

I{ssue Price

Market price

per month (Kg) (p)(Rs;/S?.} (q)(Ré./Kq)
Rice 0.618(D1)' 1.438 (5,) 1.84(q,)
wWheat 1.321(D,) | 0.870(52) 1.03(q.,)
Table IV.2Z2
All-India {(Urban)
Expenditure groupss  0-265 265-517 517-724 724-960 -
(mean expenditure) L (132.5) (391) {620.5) (846.5)
Per capita consumption Rice 6,32 6.99 6,24 2.47
(Kg. ) | Wheat 5.78 8.30 10.00 6,72
Size (no. of persons) Rice 29020.00 336.00 6,00 10.00
o Wheat 5543, 00 304.00 6.00 18.00
Aggregate consumption Rice 183406.40 2348 .60 38.28 44 .46
(Kg.) - - Wheat 32038.50 2523.20 60.00 120.96
Aggregate quota (Kg.) Rice 17934.36  207.65 3.71 11..12
Wheat  7322.30 401, 7.93 23.78

58

ey v wre P
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Table Iv.3
All-India (Rural)

—

—

Expdr.group 0-8 8-11 11-13  13-21 71-34 34-75 75-100 150250
(mean Expdr.) (4) (9.5) (12) (17) (27.5) * (54.5)  (112.5) (200
aplta |

per cab*t g 1.14 2.65 3.17 4,91 .83 9. 24 10.14 ~ 10.60
consump W 1.47 1. 58 1.25 2,35 4.40 6.79 9,85 12.60
tion (Kg.) ‘ X . : : 12.
gize R 22.00 61.00 89.00 2110.00 12475.00 40286.00 10131.00- 995.00

W 15,00 19.00 40,00 848.00 6617.00 25403.00 8141.00 961.00

regate - ' .
Aggreg R 25.08 161.65 282,13 10360.,10 85204.25 372242.64 102728,3410547.00

onsump -
Eiﬂn(Kg ) 22.05 30.02 50,00  1992.80 29114.80 17286.37 80188.85 12108.60

=

Aggregate " R 13.60 37.70 55,00 1303.98 7709.55 24896.75 6260.96 614,91
guota(Kg.) W 19.82 25,10 52,84 1120,21 8741.06 33557.36 10754.26 1269.48

Before proceeding further, let us see how our results get altered when we

introduce dual pricing in goods, say, 1 and 2, TFirst note that for none of the

T ST i . .
= Dy or X, = D, where X and D denote the group consumption and quota

3

groups Xl

respectively. Recall that in section Iv.2.we'had def ined individuals as rich ox
jslaleda dépending on whether théy consumed more or less of the rationed good thaﬁ
the quota. However, using available data; 1t is ﬁﬂt possible to say whether a
person consumed murg O 1ﬂnﬁ than 1 he Hpuﬂifiad-ﬂnntn ol A good hocaunse only
avermgé cunﬁumﬁtimﬁ Lor eﬁch grﬂup is available. .Héncc, weléh511 5ay that a
consumer is rich compared tm anﬁther‘if it falls in a group with a higher mean
expenditure. than the'iaftér. The expenditure groups arranged in an ascending
order of expenditure are presented in Table IV.4.

fable IV.4

Expenditure 1 - 2 3 4 5 6 7 8 9 10 11 12
group - | S

Mean expen-

diture(in R SRR L _ - : .
Rs.per 4,0 9.5 12.0 17.0 27.5 54,5 112.5 132.5 200.0 391.0 620.5 846.5

month)

L L .

mp—

Y . Y -, w— .
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Note that For all the groups i, xl > Ui where X~ and DT are consumption
: , 4y Tl
andl cmota Tor group i=1,...,12. Also, except for group 3, (11-13) XP > ﬁf.

i.e, 1 =1,....,12, 1 # 3.
Now, getting back to re-doing our exercise, let us group the

consumers in to four groups, say, Al, Az, AB and ﬁd with the property that
| 1

1 — 1
X, - : > < ] s W<
) 5 17 xl Dl, x2 Dz Vi1 € Az, )-:1 Dlr

e

on an average Hl > Dl,
Ei > D. ¥i1i t A. and Ei <D 'ﬁi < DL Vi€ A Tl t first order
" 9 3 1 1 ! y) ?) A1 4 . 1en 1e 15

conditions for utility maximization imply that

i ik
-C---w-—-—r = e ——— Vi f_‘: Alf vj;k - 1,-1-]4{?1;

1 Ay
u12 uik
bl T (SO N N | (TV.4.1)
; I ‘ '
.
ull uik
cm—e = e Y3 £ AL ¥ k£ ]
— Ay, 3
Py

il uiz 1Ji]«:
—-El-_-::*-——--ﬂ"'{;l*“—‘“ UiEA4Vk#1r2~

K

Py P

At the maximum utility, the budget constraints are the following identities

. : . _ v, .
- ~ i .l v oo~1 i
_plﬁl+p2D +q1{H1—Dl)+q2FKH~DQ)+.z qjxj »'l pjﬂj Y1 U hl
o 3=3 = | |
i : i . i ~
5. D ~-D )P R4 ) q,K, = C¥i € 1v.4.2
P, D4y (R]=D) )P %o+ ) a4 %, 'Z pie, Vi€ R, ( )
1=3 J=1
2 i 2 ;
e — _
— + ==
P, +D,D *a, (X,-D ) + ) 9% y pie; Vi € Ay
3 1
N T i E
R 4p . %X+ ) g%, = e, ¥i € A ..
Plxl P2}{2 g qj J % pj ] * 4

Differentiating the set of equations (1v.4.2) with respect to El’ EE'D;L' Dz,

-k ='3I,.;,R) we get the following sets of equalities
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Again assuming a welfare function of the type W = W(u

he partial derivatives of W(.) with respect

{Iv.4.7)
D 34

(IV.4.8)
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1 E ?—‘&4

{Iv.4.9) .
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L

n ,
rese U0 ), One can write

to a parameter O Aas fﬂllﬁws,
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Since we have only the expenditure groupwise data, we shall allot the same R~ to

all the pgrsens in a particular expenditure. group i.e., we shall h_ave to specify

12 87's for the 12 gr_:::u'ps; As we have seen earlier, in our case the sets A, and

ﬂ;{-‘-’115"-_’"‘3'711;1_‘115’; for Chere is no. r_n"ﬂu]} w1L.h 1 “ D] . Also hl includosg all the groups
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except for the expenditure group (11i-13), 1.e., group 3; and A2 is same as group 3.

therefore, we shall use the following formulae:

2 12 43
“‘E:J.Lﬁ'z BDl
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y ' ""'-3
Moo (] B'DL 48R
ap i#3
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oWw (q. 5. 3 %2 Bl
5D, | d17Pyl L

1, 1=
oW - i
oo o (dy7Py) L 6.

2 1#3
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aWw SRS NOS."% S |
3t .i b (X, =Dy )

1 1=
oW ' i ,-1 _1i
5o = L B (D))

2 1#3 -
. 12 .
Mo _F B ovk=3,...,0
at k

k i= |

whereDl and D2 rePfesent per capita per month quotas of rice and wheat respectively.

Next, consider the net subsidy involved in the operation.

5 =_(p]~ﬁ1)(-§: BRI Z i?) - ﬁ??”ﬁﬁ}( ) b, Z Eﬁ).
LeA UA, © 1EAUA, A, UA, A,UA,
| i i - i
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A, UA “ A_UA jo3 3 O 3

2 . 13

Differentiating S:partially with respect to the parameters one obtainsg
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Inoour daba Eho numbqr'mf riceg~gatars la diffoerenl Feow thal of whaﬁﬂmﬁﬁtﬂrﬁ
| 1n.ﬂuuh-ﬁ2pmnditurﬂ-grmup. Thuﬂ,fw& cannobl wio Che mﬂt'fhil'ﬁﬂ wa havo dafinai
because it is natIPGHSiblelin*the'givﬂm'situatian to specify, e.g., how many

individuals coﬁsumﬂ'méré ﬁf riﬂe'ang-lESS-df wheat than'th& quota. Thercfore



5 O Xxepresent those income groups for which %
and A_UA, consi | R i
34 . Sts of grﬂ_ups mth;:l < Di which, we have noticed before, is a

null set, 2
Similarly, nllms Fepresents the groups with '}?:'2 > nz and Azﬂﬁd

represents thoge wii 1

2
roups, A_UA - -
Jroup 34 is empty, AIUAB Consists of all the groups except for the third

and A_U i ' ‘
2 Azg 15 the Same as group 3, Given this, we can rewrite the above

equations as:

Y 12 . 12 % ,
“‘?_‘—’*"ED"(q-p)x- DR o
dp 1 2 3 3p
5 . o i3 | 12 % iy

— = - (-E .'D2+X2) + (qz"P )X E Z tXl-
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oL, 274 e A R
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Since "}_{'; {' Dgr e kn::-w th'at on an average.any_ _cﬁnﬂumer in this group is cmnﬁmniﬁg

less than its qugtﬂ.ﬂf Whﬂﬂt_. From a pi‘&UiﬂL’lE fﬂHUlt we then know that this

consumey wi]l ccm.sume_-thé game bhundle if dual pricing is mplacﬂd by uniform
pricing using the prl.c<=- veﬂtm Jt'ql .qﬁ} Witllﬂut ﬂny Gﬂmpbnﬂﬂtiﬂnﬂ in income

1.e. 55'3- can be c}btalned fJ: mm tne- | pr La::e elasticity c:tf dﬂmnd as

P,
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2 P,

where e.-~ is the aw | e
1 ‘.!_}2 15 tha own pricoe alanticity af demand for whtttat . Jfesmover, sinoe Doy
all other grou S P i : ..
g pq, X? sz we can write x;}fﬁ i termn of cexpenditure elasticit
as ——D e }{ / 1 h o
2 Jm m" where m" represents the value of expenditure under dual pricing
- In A similar fashion we may express xi- fgr all i and all j because x > p
- Pl 1 1
for every grﬂup ThlS fﬂllr.:-ws from the identity {II 2.3} of Chapter fI. The

same identity also implies that X;D = 0 ¥3 and K,B = {ry. -—u }r,,l ;L,fﬂu' for all
. | : e ' 2 : J 2 "’ - ,}
other groups. Similarly, X 1 D’ i

3_1 (ql--pl)ej X /m . We can also write for ail 1,

—1i i T | ' " -
X = a, H./qk for all k # 2. However, -?{? = I’: = , whereas, for all

other i, X.  can again be written as e, X'/q..
| Jt, | | 32 7§02

The expressiﬂns" fc::r' the welfare -laﬂaes'genaramd dur to altexations in

the ins trmnents to yleld a un:t.t: Df revenu& each to the government are given by
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Note that al]__ these expressions can be written in wvalue terms.  For instanco,

we may write

' i R |
t, X, = t, X, e,
igj i Yk Jty i?j i %k
zij“f' L L e el !
{11, '1-=' }t;* . *{{,Ef_l t{eg g bt (&, g1 ) fer
, k
ig=3 45 1) i =1,2% I JoY ]

- X
w it

where t,/qj is the tax rate on good i, qi}{; 1s the expenditure on goed 3=3,...,7
by group i, expj is the expenditure on good § = 1,2 by group 1 and (qj-—ng) main
(xl.,Dl‘) ig the subsidy accruing to the i-th group. Other expresgionsg in the

ecuations can be expanded in a similar way.

To work out the results empirically, we have divided the commodities
into four parts, namely, rice, wheat, inferiox cereals and other commodities.
We obtained the various elasticities Erom _'Binswanqer and Swamy {1985} {henceforth BS).

Since the consumer price'ellasztiﬂity matrix does not sabtisfy the adding up propexty

name ly,

gl

Z o, e, = -0 (_k=l,....,4) where {xj = pjxj

wé adjust it to satisfy this 'requirement. For this We follow the procedure given

in Dregze [1983.] (see Mppendix D for the details). These matrices are presented

in Appendix F. -



To obtain the groupw: -
Jroupwise expenditure elasticities from the coannon

- L [ .k 1
elasticities giv ' .
JLVen 1n BS, we have devised the following procedure. For i = rice,

wheat and inferior cereals, we wripo

: ‘ mi
ot oo o om
Jm Jm n ~1
.,
]
whora o0 1a Fhe exrpendir el . . . 4 |
i pendiiure elasii. Py For ol ) From 10, o0 b Bl et g b
cxpenditure and }{“] 16 obtained ag (:;;_1 M) /. whore 5 i the oliare of e
- | ] n '

in expenditure and r"-i Ls the corresponding price index. However, for §he T

b i

- | - , o L] | .y . - '
of ‘'other commodities' it is not very meaningful to uge x]" Therefore, we dof in
3

the expenditure elasticity ag

i Xj mi
C = C —= ., T

Am ¢ am m ) pd
{x 4

1, . .
where ﬁ"j 1s the share of expenditure of gopd j for consumer group i.

" . . ot ¥ . . . . - ! x : r H
Fox obtalning |-j/{lj; we used Lhe eflective Uax Fabes sptwvien oo Almedd oo

Storn i ‘..]:'.i:i{;'_ll.l; tt’l was obloddned s oo sieple aver e ob o bect a1l raden ton
'other commodities'., The welfare weights for various groups «woere obhbalye | oo

a concave function of expenditurde for each growup i

1.1~
J (m]) ©

ifFe 1, o >0
| g |

i,
W (ml ) = .
k logm if e = 1

- ir . ‘:-i 1- .o ; 11 i y i
where 'e' is a measure of inequality aversion. ‘hen © s defined ay v {m)

with m]- bEing 'thE-expEIlditurﬂ. for the P{mrest LoD, ko1s chosen sucsh that o =1,

' . ' . i - o .
This implies that §' = mi/mb)® vi. since {m'} is . tncreising sequunce,

is a decreasing one with e >0, This means that a rupee added o a poor groasts

. ' . . | . M PR T - o . Y A » i. "} a . "J.H'A- :i IPAFS AL TN
expenditure is more valuable than that added to the richer grounn,  Howerer,

gley vi if e = O implying thereby that the value of worupui of wipeiliture i

the same for the poor as well as the rich groups.

e

197374 T,

x We assume that  these werc applicable
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For a few values of 1 ) :
€ we have derived the welfare weights for all the

groups and the corresnond-
ponding welfare logges arising from changes in the paramsters

These are presented in Table 1V.5 below

Table IV.5 :.Welfare weights and losses for all QLA

Inﬁqual i t}' — b i g b S s 2 e b e 41 st g s RS 1 et 11 e -
version {e) 0.0 ~ . . 4 -
group welght
1 i Mo sy Ly MPLR | TN 4 R e IR o e o BN rom 2w P e mpms el = oA peper e e me st
1. 4.0 Bj 1.0 1.0 L. 1.4
. i 2
2. 2.5 83 . 1.0 0.6489 6. 4210 SROYEIE
3. 12.0 84 1.0 0.57173 0. 3113 SRR VIE
4. 17.0 65 1.0 0,4851 0, 2352 0.0130
5. 27.5 R 1.0 0.3814 0. 1455 n.no3
G
6. 54.5 5 1.0 O, 2700 0. 07234 0, D053
i
7.112. 5 4 1.0 0. 18566 (. 0350 (). 0000
-8 . |
8. 132.5 3 1.0 G.1737 (. G300 L OO
. |
9, 200.0 3 1.0 0.1414 O.0:00 O, D000
10
1.0. 391.0 4 B - 1.0 00,1011 0L 102 L a000
11.620.5 ":‘,“ 1.0 0.0003 £).0004 3. G
12. 896, 5 ﬁlz 1.0 0.0087 0,007 Y GOOL
Welfare *51 | 16,9392 4.0817 1,119 0. 0190
losses y_ 1,975 A272 RO 4 HER
P
due to 2
A - , 0001 , 0000 . 0000 . 0000
b,
various y | - .0002 0001 . QOG0 . 0000
| . - |
instru- \ | | 1.0000 L2420 L0651 , 0007
ments tl | -
Y 1. 0006 2744 1168 0045
t o |
2 .
) 1.0186 L3126 12320 . 0328
E - | |
\ . 1.2189 ,1543 0223 . 0001

Note that ais e increases all the entries in the second column, axc_ept
for Bl decrease. As - 1s clear from this trend, not only will B7's, 1 # 1., qo Lo
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ZErO a5 @ l:rec:mmes_large but the losses in welfare arising from marginal changes
in our J.nstl;umental values will also go to zero, thereby, making the given

situation an optimum. However, all depends on the valus judgements that the

policy makers may make, hlscu. at every stage, there is a discrepancy between

£ T

the walfare ]GEIH[_E.H, A 5. One thing worth noting here is that A/ S SPET P LR

ool ol D LLy averalon, the best way to increase welfare with the sape
government expenditure is to reduce the ration quota for rice and increase its
controlled price appropriately. This happen & because the loss in welfare is

the leaslt whoen D

1 i5 reduced to raise one unil of revenue aned Usio same asdded tonad

revenue, 1f spent to subsidige Pl' will vield a much larger increase in wel_farf;:.

- Though in theory 'it. is always pmsaib_l.e to find a welfare improving |

aliﬂcatimn frc:_m_ any - bPE, in'__prac.t_i;ce_it -mf.nqt_ be ,waﬁih_la_ I.t 18 -éui'te.'lik.a 1.*.;.: téﬁ.@z. |
'1"1 an obsexrved equi_librium__ our _c:ﬁlcglatj,qgs,mﬂy Jead to ﬂi.raﬁtimns _t:.if re.f-:f:rrﬁl_
very different trom thosé bredi_cﬁéd _bg them:y It is intemﬁting to note that

in our case the data s_u'ppert the theoretical ,grf:}pﬂﬁitinnﬁ'._



CHAPTER v

PRICE AND DISTRIBUTTON POLICIES FOR EDIBLE 0115

} s F :

An Application of Dual-Price Equilibrium

V.1 INTRODUCTION

In the last chapter we analysed the éfficiem:y properties of
dual pricing schemes for vheat and rice. In this chapter, we study the
effects of introducinq' dual. prici.ng gschemeg for edible oils,

Bdible oils constitute the maior source ol supply of fats in ndio,
For the vear 1944-85 the praﬁisimal e-ﬂtimate for per vapita availability
of edible oils including *s.r:::ma.55.};@1t:iilr is 6.7 Xg. aal against the per capita
cmnsumptj_c}n of 26 Kg. in devélcped countries and a world average of 11 Kg.
The domestic prﬂducﬁian of thése cils is not only very low bhut also high.ly
uncertain. Cnnﬁequéntly, _thaif [}ri.f:es fluctuate & 1.c}t?., Sluce ofl seedu,
oil cakes, edible oils and milfbaseﬁ [Src}duc:tﬁ ﬂﬂnatit.utea abcout 13 per cent
of the wolesale price index,- such; Fluctuations would seriously affoct the
masses.  CThe uncertain supply ot vilsecds atso atfects the employpent ot
abont hal £ o midlion pecsons engaged i omidling el processing of el oo

and fats.

Phore is no question that the production of edible uils must be

increased. But this can be done only in the long .ru'n, In the short run,

some policy measure for an equitable di&trihutiﬁn siiould be intr-t;}du-q;g:ﬂ* Tt

is not difficult if a commodity is ﬁtﬁrabi.e an-:r.:i ha&s na close substitutes.

However, in a technlcal sense, the f:u.re ma jOr ﬁrdli‘slﬁ oils, ViZ. gri:mndnut

mustard, cecanut, sesamum and vanaspatl are perfect subﬁmtums as. cmkmg

media. But, whether the cunsumers cﬂnmder thﬁma as ﬁuhﬁtltutw oy not 1is an

empirical guestion.

ruif mﬂqhﬁhﬁwﬁy“ﬁmmn—mkqﬂm&mmf*n“- Lt -

i Ay e I -

T

nﬂme fm‘ Eiydraq&nﬂmd t:::iil

r b 1’"—- r
wairilirn,

ok | Vanaspatl 15 El III ‘II‘IEI
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The purpose of thig chapter is to study the deqgree of gubsbitutabilivy
and the sensitivity of demand and supply of three maior oils -~ groundnut,
mustard and vanaspati - to ptices and income, This chapter is palnned as

follows. :

in sections 2 and 3, _wf. prﬁ.mnt L‘rm methodology and the estimates of
aoagyatem of demand and supply functions for the major oily,

In section 4, we'cmﬁmre the obgerved and equilibrinm prices undor
the assumption of exagenous supplies. Given that groundnut oil is the most
impqrtant edible ;:il, we obtain varions C(}ﬁ‘bimltimn_ﬁ of adjustment mechanisms
Lo stabilize its price when there are extérnal disturbances aftecting i
supply.

.Ne:.:-:t,. We f-;qhsider two types of dual-pricing schemes - one with an
exogenous and the c}théf with an E:hdmgﬂ-ﬁﬂuﬁ ration price - and obtiin steady
state equi]_.ihriq%ncnrrespundinq _t:"m !.-’-:.‘ilt_‘i-{}u.ﬁ? "atates t:z;tf rrabure” . The resuwlbing
outputs and prli-:.:ea are then compared in t&rﬁza&;,. j._ntﬂ):vﬁliﬂ, of gains to various

income groups.

V.2. DEMAND FOR OILS -
The demand for any commodity depends, in principle, on the prees of

all commodities, assets and income. Butb for practical purposes, 1t is

convenient to make scame'restristiva'ﬂsaumpti@m;.'mg.-arf;iinq consumer behawvionr.

For example”we can assume that ut:,lity functmm are additive, m: the"mm

time we need the functiunal fﬂrma to. he flaxzbl& Enﬂua'_:;h tu aww}md&atﬁ

different degrees nf subﬁtitutablllty ﬂﬁﬁﬂﬂ{] amwdlt:ﬁﬁ. | It. ﬁhﬂulﬁ also M

easy to estmate the gmxamptﬂrﬂ. In thm {.‘ﬂﬂt&’ﬂt the alwost iﬂﬂﬂl demand

system (AIDS) propuseci hy D&ﬂt{}ﬂ unei Muﬁllbauar {1980] is quite useful,



In this gygt .
e ‘he v,
| ystem, the value shares are retated Iinearly to the

logarithms of pri | "
= Prices and the Logarithm of the Lotal expenditure in real

terms. Thus

w:i_ B Dr'i ¥ § Yij log Pj + f’i .lﬁf}fE/’P} . (V. all
where
E = total Expénditﬁre |
wi = share of ith gﬁuﬁ i the t..xprﬁmntuu
pj = price of the jth gmd .
and P = is the prit_::e index defined Ly

T X
-
Lo

log p = ”ﬂ .‘f* }}; _{tk Log .pk $ .3

[y r-r“j

gy
_‘*

L 0¥
'\-.-.l‘

"The most iﬁterestiﬁq fea_ture of W.Z.Ei: from an economelyio view
point is that it is very él{}.ﬁa tD }iéing linear. Pt}'&-ﬁiiit; from the expruession
P, whlr:h mvnlves the parameters (V.2,1} can be estimated guALion by
equatiﬂﬂ using uﬁdinary lea.s.'t mimre;#", Also, as noted k:rf Bgaton and
muellb_auer , the p:r:it:e index P can often be mﬁlﬂzulm Led sﬁirmrzt’i.y hefore
eétimatimn so that (V.2.1) becomes E.traiqhtff:nrwaxd. Lo estimate. In faok,
in our study, we found .i_:.halt th.e use of miﬂrmi expenditures yielded moLe
meaningful estimatles.i 1n _-térxﬁs of prlc:i:’i and e;:;.m&riuﬂiturﬂ- elasticitiss than
the real e:-:{pend.i.tﬁré_ |

o Th-e shai:é equéﬁ:.mns WE!I'E’: e;:tmﬂt&f] f‘ur grmmdrmt; ami mp@m&mﬂj
mustard l:i;'vllS usJ.ncr détﬁ for thé permﬁ 1953 64 to 1979-80. (See ﬂﬁmﬂfdiﬁ ¥
“P:‘r.:: I 1..raﬁci.5pat:ﬁ,. tha share &qu@tl&n did not yvield

for sources of. dat:a):

meaningful results. A 'simpll,e T_.Lt:a=s;|---1.;},nmar demand furmt;mﬂ way Found to be
bettar. th an th '3 11,ne,arcrl “w 5?-;;_;%;@-33 I .t.iﬂﬁ. The eguations estimated

using nrdlnary anast ﬁ}m |f.,3“.,”,ng. mﬁi futtms% .;
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{245, (0.1 ST A AP SR I
| [-1,12] {U.91] i 0.40)

4-...2 3
R = 0.24, 1w = 1.9, OF = 13

Py = p D802+ 0.72%0g0 + 0.41{1ogh +loge +logh b - 1.48LogE) SATTES
Mol ST .08y T sy Y F Y ke
{~0.54] {0, 791 [ 0,05]

- 2 ) _
R = (.33, bW = £.04, D o= 303

logh, = ~1.368 + 0.0261ogP _ + 0.012logP, + 0.003Logh,. (V.2.4}
(-1.10)  (0.17) ean Mt owan °

+ 0.0021agP - 1,3591og v+ 1,309l0g E
(0.17)  ~ (~3.46) Y (4,81)**

.

= 0.68, DW= 1,45, DF = 10

{]

where p, = wholesale prices index of oil i
D, = demand For ith oll for direct consumption purposes where

1 = Glgroundnut oil) M{mustard oll), 5(zesamis i1},
C{coconut 0il) and V(vanaspati),

L= privatg final cenaumptiﬁn Exp&nditurﬂ ﬂﬁ carrent priceg,
Figures withiﬁ circular brackegﬂ indicate thala T&iuﬂﬁ.ﬂnﬂ those within
sQUAre brﬂﬂketﬂ.iﬂdiﬂatﬂffhﬁ.E;éHﬁiﬂitiEE. -

The own, crusafprice and income éL@ﬁ@iﬁitiﬂﬁ b demand fﬂr all the
0ils have the.exéeqﬁeﬁ signﬁ'aﬂd apgéar tﬂ1ﬁa'£@aﬁmmable. Wiile 1nt&ryrﬁtaﬂg
the regressionIﬁq#ffigiént$, it.ﬁhﬂﬂlﬂjﬁﬁ kept in'@lﬁﬂ thaﬁ; in thﬂ Cﬂﬁ&_ﬁf'f-': [
share unati..{}.ns; : .thé ﬂwn-prlca elﬂfﬁtlﬂit‘f iﬂ %h-tﬁ:.i.ﬁﬁﬂ by rhvtﬁlnq the -
reéression cqefﬁiciﬁﬁﬁ;biathg_mgﬂn-$hara s tﬁﬁﬁ Eﬁﬁttﬁﬂti&@ one . Zimilarx
adjﬁstments ar&.ﬁa@é;ﬁﬁgfgphgxgﬁﬁgatiﬂitiﬁﬁ. |
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V.3 SUPPLY OF OTLS

The supply of all oils except vanaspati depends mainly on the
supply of the oilgeeds. 'The supply of any oilseed should depend upon the

area allotted for the particular Crop , and the rainfall. fThe area and
the application of other inputs, in turn; will depend upon the relevant
prices,

rirst, the logarithm of the prices of oilseeds were assumed to be
linear functions of the logarithm of the prices of the corresponding oils,
Using the data for the period 1963464 to 1978-79, we have the following

equations:

logp .. = 0.31 + .93 log P, | (V.3.1)
(1.33) (18.8)** ° | |
-2 ;
R = .9, DWw=2,7, .DF = 14
logp, . = 0702 + 1.01 LogP, | (V.3.2}
" (0,17} (31.8) %+ | |
~2 | |
R =..99, DW = 2,2, DF = 14

The [its are excellent and the coefficients are meaningful. These

equations could be interpreted to yield the expected price of the particular

01l seed in'the next season.
Next, we Face the area allocation probklem.

The major costs of cultivation of a crop are wages and the imputed
cost of land. It is reasonable to assume that they do not vary signifigantly
amond substitutable crops. - Then the area allocation must depend primarily

on the expected revahues'and their variability. This is a problem involving

the allocation of a fixed resource among several risky prospects. In this

R

F—

ke '1sighificant at i-per cent-level of significance. |
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study, we do not attempt to solve this problem. Hence, we assume that the
supply of an oilseed depends upon the expected price of the same oilseed,
expected price of competing crops, the area allocated and the rainfall index.
Ideally we would have liked to replace the area allncated-by a function of
prices.

The supply equations for the two oilseeds have been estimated us g
the data for the years 1951-52 to 1979-80. They are

S, = —1894.60 + 17.74P_ + 0.58 Meww = 925D, 4 25.8 I (V.3.3)
143 F v o] ’ - 4 )
(-2.26)%  (2.5)*% TU-1 (5.68)% 77 (~1.4)7-1  (5.1) %%

=2
R = U.Bl; DW

Il

2,7, DI = 22

Syg = "234.00 + 4.50p . +0.44 A, - 0.75 B 1 +0.17 RT (V.3 4)

(-0.6) 1.4y " @aysx 0.25) (6.6) %+
ﬁz = 0,706, DW = 2.5, DI = 22, .
where the subscript (-1) for a price means that the price is lagged by one year.
from equatimné (V.3.1} and (?.3.2)

By substituting for P and P

GS M5

respectively into equations (V.3.3) and (v.3.4) and then by applying the
corresponding conversion factors (see pappendix F fOr the two oilseeds and for

direct consumption, we obtained the following.

Edible 041 Supply Bguations : (1964-65 to 1978-79} ,

oy —fr oy, o | P kP - — p—— '

5., = ~316.10 + 3.0 92'93 F 0.1 A = 1.56 P+ 4.36 RI o (.3.5)
I 1 -1
(0.93] ~*  {0.731  [-0.19] [0.4]
6 =-71.12 +1.4p°%% L 0.14A - 0,23 P+ 0,05 RI (V.3.6)
"M e T M S s T T w _
[1.011 ~  [0.93] (-005]  {0.01)

The following are the notations used:
ig = ith oilseed with 'i' defined as earlier

A = qrmss.crmppedgarEa under ith oilseed.
15 | | R o -

T—— -l

-

- el

x . gignificant at 5 per cent level of significance

k% gilgnificant-at 1 per cent level of significance
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J = jowaxr

W = wheat
The other notations used are same as earlier.

For the production of vanaspati, more than 95% of the cost consists
off oils used. Hence, under normal conditions, the supply should depend upon
the prices of input oils and the price of vanaspati. 1In fact, it should
depend upen the relative prices of inputs. But, for the past. two and a half
decades, the input mix has been ragulateﬁ by the government. Under these
circumstances, the supply will increaée, fﬁr example, whén the price of
vanaspati increages, But, if the price of a regulated input decreases, the
supply may not increasef even though the relative price of that input has
decreésed, Tn view Qf this, we have intrqducéd thé'input-and output prices
separately in the supply equatimh. -Also, since the prices of cottonseed oil .
and soyabean oil were not available, we have used their resPective seed prices.,

The estimated equation using the data for the period 1971-72 to 1978-79 is:

S = 692.0 + 1.62 -
v 3 W psmy+cct 5.14 PS + 2.31 Pv (V.3.7)
(8.3) %% (4.18) ** - (-4.57)y*%  (2.02)
[0.53] f-1.41} {0.58]
RY = 0.78, DW = 2.75, DF = 4
where

> = ' i . . £ c |
W Iﬁpy+ﬂﬂt weighted price index of soyabean and cagtﬂnseed, the

weights being the respective fractions constituted
by these oils in total o0ils used in vanaspati production,
It may be noted that the coefficient of the weighted price of
soyahean and cottonseed is opposite to what we usually expect. As noted
earlier, due to restrictions in thelr use, their'signs cannot be predicted.

It really depends upon whether the quota restrictions were binding or not.

R —

— . ——

R significant at 1 per cent level cf significance.



V.4, ECONOMIC POLICIES

functions to analyse the effects of some price and distribution policies.

77

We will now make use of the estimated system of demand and supply

Before we study the effects of specific economic policies, we will examine

the reliability of the system of demand functions by computing the equilibrium

prices of the three oils corresponding to the estimated values of their

Supplies and then comparing them with the observed prices.

For this purpose

we fix the values of all the exogenous variables like the consumption expen-

diture, lagged'prices etc. at the observed levels. The computed equilibrium

prices are reported in Table v.1l.

pable V.1

Obse:véd and Eguilibrium Prices (OP and EP)

i —

Year ~ Groundnut oil ~ Mustaxd oil _  Vapaspati
i op _Ep _op _EP or  HP o
1964-65 50. 6 52.0 66,9 62,3 60.0 66. 2

1965-66 71.4 51, 2 69.9 G4.8 68, 2 65.9

1966-67 91.9 57.7 83.9 74.1 93.5 65.3

1967-68 G4 .6 80, 3 82.6 90.6 81,5 91,7

1968-60 76.5 82.3 76.6 78,1 74.3 - 88,5

1969-70 97.3 100. 4 86.8 117.1 90. 2 83.0

1970-71 95.5 93,1 98, 2 103.4 100.0 88.1

197172 83.3 79.0 95.3 36. 7 92.0 81.8

1972-73  115.9 112.6. 109. 3 105.8 100.1 95.4

1973-74 161.7 153.0 163.5 157.6 131.8 136.2

1974-75 171.6 196.8 163.1 153. 7 171.5 192.6

1975-76 1 15.8 147.4 104.1 139.8 160.0 168.9

1976~77 157.0 205. 4 163.2 235.6 1148.0 141.8

1977-78 161.3 178.1 ' 202.2 156. 7 167.5 170, 4

1978~79 146,72 178.2 181.7 148.5 161.3 165.2

1979-80 207.7 227.4 232.6 193.0  188.0 178.1

Note that the equilibrium prices are reasonably close to the observed prices

-

for many vyears,
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Now, we shall do some siﬁulatimn exercise. Assume thét_all the
exogenous variable {(including ali the supplies) are fixed at their average
levels of the last fiﬁe years of the given.data ~

P, = 170, P_ = 160, E = Rs. 62360 crs.

S = 900,000 tonnes, S, = 615,000 tonnes, and S, = 585,000 topnes

G Vv

Now, suppose that the Eupply of groundnut oil changes by 10%, i.e. by 90,000
tannesf An-interesting_questinn is : what should be the change in the supply
of mustard oil ox vahaspati to stabilize the priée_mf grmundnﬁt_ﬂil? '&n
particular, wiil a change of 90,000 ténnes of mustard oil or vanaspati be
adequate for this purpose? In Table ﬁ;zi we present the equilibrium prices
before and after the ﬁhaﬁge in the supply of groundnut oil, with the last four

'rcﬁsashﬁwing some adjustment mechanisms to stabilize groundnut oil price.

Table ?.2

Uniform Pricing

e - s 1 . iy

Percentage change in
egquilibrium price
compared to (1) (b)

§uﬁbly (in  Bquilibrium
Edible o0il/ '000 tonnes) price

vanaspatl

e

S p g— L - am w wP T PrE ——

— . o— — ——

=l - T

| G 300 186.4 -

{1) M 615 173.1 -
¥ 585 164.6 -

G " 810 207 .3 11.3
(2} M 615 180.8 4.4
Y N85 165.0 0.2
G 310 186.7 0.2
(3} M 730 126.5 -26.9
v 585 164, 2 0.2
G 810 186. 4 0.0
{4) M 615 156.5 ~9.5
Y 790 131.9 ~19.9
G 810 187.2 0.4
{5) M 780 134.0 ~-22.5
PR 625 156.5 - 9
G 810 187.1 8.4
(6) M 685 137.5 ~20.5
650 1.52.1 ~7.6

5
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To cﬂmpensaté fﬁr a reduction of 90,000 tonnes of groundnut oil,
we find that we need tﬂ.aﬁgment the subply ﬁf mustard oll by 115000'tnnnaa;
This amount: iﬂ.afrived at by trial and exrror, Notice with this cmméensatmry
ﬂﬁange, the price Df:grﬁuﬁdnuﬁ oil is 186.7 which is GiGSE-tG ﬁha initial
eﬁuilibrium_price of 186.4; The price of mustard oil decreases bj 26.9%.'

while the total supply of oil increases by 1.2%.

We can achieﬁe the same result by increasing the supply of
vanaspati by 2OEODD tonnes. Thus the marginal rate of substitution between
- groundnut oil and vapaapati appears to be around 1:2, while an unit of
groundnut oill is suhstitutad:by 1.2 units of mustard oil. Thus, depending
upon the price rates of theae uilé we can work out the type of oil to be
impc:rted . .

We will NOW sfudy the effect of dual pricing ﬂfquGUﬂﬂﬂUt-ﬂil.
To start with, assume that.the 01l marketé are in equilibriuﬁ'without dual.

pricing, i.e. olls are sold at uniform prices. We will consider the following

four possible states of nature:
.l. Normal state
2. Good state, 10% increase in the supply of all éiis*
3. Bad state, 10% decrease in the supply of all oils

4, 40% decrease in groundnut oil, 28% decrease in mustard
oil and 22% decrease in vanaspatix* |

Suppose dual pricing is introduced for groundnut oil. What will

be the open market price of groundnut oil and other oils? To answer this

question, we P2ed to know the demand functions for all oils under dual pricing.

such demand functions cannot bhe determined emplrically since dual pricing has

]

When we say that there is 10% increase in the supply, we mean that

e,

-K

| the supply function is multiplied by 1.1. In other woxrds supply
curve shifts.

kK Maximum annual decrease in supply during 1964-65 to 1979-80.
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..:...

never been Ceied o Lax o The Free marxket domand functions under dual pricing must

be deduced theoretically from the estimated demand functions under uniform pricing.

We know that dual pricing is equivalent to an income subsidy and an increase

in the open marketfprice. Thus, with the'knowledée-ﬂf'incame ang price elasti¢i~
Liecs, we can deducé,tha demand-functimnﬁ undax ﬂual pricing., Lot '5' bo the
control price, 'D' the ration quota and 'q' be the open market price under dual
pricing.  Then there exisﬁs a b e [0,1] such that the demand for groundnut oil
with a unifprm price @q+(1~6)§‘an& an income subsidy , OD{g-p)., is-exactly the
séme as_tnat.undér dﬁalTPriGing,' .

 Here we will have a slight diversion for aggregation of demand functions,

v.d.1l. E#act Aggﬁeﬁatiﬂn of Demand with Kinked Budget-Sets

- We know that the 0 varies among individuals. This will pose problems for
aggregation since hoth the prices as well as the exogenous incomes vary across
households. In this context one could consider aggregation with respect to a

stochastic specification of the demand functions. For instance, see Hausman

(19851 in which all individuals face the same price vectors but consume at different

marginal prices depending on their demand. However, such stochastic aggregation

requires, e.qg., restrictions on the joint distribution of preferences and the

eXxogenous variables,

In a seminal cnntiibutian, Gorman {1953] derives the conditions for exact
aggregation assuming that the individual attributes are fixed and the consumers
maximize utility. The restrictiveness of the necessary conditions fmr exact.
aggregation have been explored by Deaton-Muellbauer (1981] and Lau {1982) among

others. Muellbauer [1981] demonstrates exact lineax aggregation when labour

income is endogenous,

— p——

Only very recently the supply of edible.cils_thrmugh the public distribution

system has been started.
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In our case, since O varies across individuals, genaeralized demand

functions are of the form

T

e R A L T e P L . P .
I T ﬂﬁﬁh@mﬁuﬁﬂaﬂmﬁﬁlﬁma:1-.-.';:5*.’1.—'*“'-::iu;_-,-.;-,;:a. e b m s

wh = a, 4+ b, .log | + E b, .1 + lﬁ ( /kh} v.4.1
P74 Pt Ay F L Pygleg g T ocplogimyy, _ (v.4.1)
0 91 0
h . . : | b -
. where W, 1s the share of expenditure on good i, for household h, q61 Eiqh.(l—ﬁ ) p
? h h - h . e h ‘
; and m, =m 4+ 6 D(q,-p) where m  is the initial income and k 1is a "sophisticated

§
measure of household size".

IFor obtaining an exact aggregatian, assume that there are N = N1+N2+N3

| _ | _ h -h
consumers where Nl is the number of consumers with xl > D, N2 with Kl = D and

: -h- | |
N, with x, < D. We know that 0 = 1 for the first categﬂry and B 0 for the last.

The share of aggregate expenditure on good i in the aggregate budget of

all households is given by

—h
zqi /Em

it

W,
A

= z m LW /z.m W i-% 1
h oh

Ul'l B

EL e,
noot oo oy o on

= |
i
o]
AL
el
~
i~
i}
pre]

andcl

which using (V.4.1) can be written as

h
m . log q méh log (mgh /k)
W, = a,th E . . X b..log g. + c Z -
1. 1 1] 1] ] 1.
h Lm. 341 h o Ym
h 0 h O
= a,+tb, [log q. (} m }+ ) m log g, + logp(lm )1/ ) m
s Ly, o § " N. 8 hen 6
1 2 3
+'z bij log qj + c. E m.hlmg (m /k )Y/ E He
J#1 h ¢ g h ¢

We can write
| | - - h h, ~ |
q ., = Gh d +(1"9h)p =g [0 + (1-0 )p/q. 1.
h 1 1 et
0 | . )
When p/q, is close to 1, i.e., 9, v q,, we get
1 Oh 1

bl

p—

d In the fﬁllowing our approach is same as that of Deaton and Muellbauexr [1980].
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wi?Eﬁai+bi1{lﬂg ql( z m“h}+1dg P E m h)]/z m .
N, +N N U h U
172 3 |
+ E b,. log g, + c, Z m.hlng(m_ /kh)/ 2 m
gy A 1 iy ph p o of
.
| N, oh
= a,+h, log g. -+ — - lmg(ﬁ{q R L z b, . log q.
1
1 L 1 Zm'h 1l j#l 1) J
h O
+ c,.E m . log (m h/khjf ) m
* h o 6 h Gh

Define the indey:k'by.

- J | h
log{m/k} = m . Ltog{m , /K7)/ m
) p/ L g

‘where wm is the mean expenditure of households. Then, the aggregﬁte demand fﬁnctimn

becomes

Ww. = a,-+b,

; =agth,, log g ¢ Y b,. log a; + c;10g (m/k) .

31

But since ¢ " E:ql {., . E/quE 1), we can approximate this function by
{] '

log qj tc, log (m/k) . (v.4.2) |

i

W, a, +h. .1_ch1 + z b, ,
i i il 0 ad1 13

where 58 is the average of individualized prices qﬁhf-which is of the same form

as (v.4.1).
IL all consumers have the same tastes, i.e., kh = 1 ¥h, the index k in the
"representative budget level" m/k shows the equality of the distribution of

household budgets, When kh varies across households, k also refledts the

demographic sltructure.

Note, however, that such'aggreqatiﬂn 1s not permitted if the ratio of
controlled price to free market price of the rationed good is significantly
different from one. In fact, if we look at some of the rationed gGGdE i1n India'-

we find that this proportion is very close to one. For example, for rice it WaLS
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.82 1in West Bengal and .76 in Uttar Pradash for thé_yeér 1981. These are two
majoy rice grﬂwing states_in India. Similarly, for major wheat growing states,
Punjab and Uttar Pradesh, these ratios were as high as .93 and .89 respactively.

for the same vear.

Fox empirical estimation of equation (V.4.2), we need observations on m

where

h -, 1 h
+ D (ql p)-ﬁ-z 0.

-~ 1 g
n=iy n =1yn
N h ho N h h

0

Instead of assunming a probability distribution for Gh we can obtain the sensitivity

of the estimates with respect to a single parameter, namely, its mean O =1 E ol .
| N
—— ' e, h

And_qe.can be replaced by ql given that_p/ql ls approximately equal to onec.

However, we do not attempt this exercise here.
Instead we Lollow the procedure given below.

V.4.2. Some Policy Simulations

The individual demand functions for the rationed good are of the form

X = mﬁ/qﬁ(a+b log qa +-c.lmg mai‘

(For simplicity we have dropped the other price texms). We know that

P — —
—

; . LI s _};ée-{1+(1-@)(1—=2ﬂ)11
& q,[1-(1-8) (1-p/q, )] 1 -

4

consumers, where “1 is the numbar_ﬁf_{tha |

Assume that there are N = N1+N2

first catagﬂry) consumers buying more than D units and Nz consumers {(the second

| . | : |
category) buy less than D units . We know that € = 1 for the first category and

0 = 0 for the second. Assume that the income compensation is small relative to

the income. Hence.instead nf M WE will use m. 'Then the demand for the first

category consumer is

. RN

———

g

% The same analysis will go through when N, is thé numhe: of consumers

consuming more thantn:equal to D units of the rationed good.



¥ o= (a+h log q+c'l¢g m) | (1)

m
g
and for the consumer in the second catégury; it is

m

X E (a4h l::ng pt+c lc:-g m) + El_ (1- E} (a+b log ph:: 1og m)} - {ii)

Aggregating over both cateqories, we get

N

N 1 Mow M N
g r)j m/q)’ {amuz m /2 m] log q+[2 mzz mllog pl+e [§ m log m/} m}
1 1
N2 - | N b
+ i z m/¢] (1~ %){ atb log ptc [):2 m log m/ Ezﬁi] }.
1 1 1

When p/q is close to one, we can ignore the second term, and write the

aggregate demand function as

N N B N N N N |
P x = 15 m/q) {a+b [V'm/ 5 m) log <;{-thb[}:2 n/} ml log ptc log m)
1 1 1 1 | 1 1
| . | N -
where, for practical purpﬂaea; we have used E m/N {for m) as the income OF i
1
representative consumer, i.e., the simple average of the incomes. Since N

N, Ml
andl N2 are not observed, we use various propmrt10n to represent z m/E 1,
H; N 1 1
1 = 1,32. However, here we present results ﬂnly for the case z E = 0,5
1 1

To study the impact ﬁf dual priciﬁg, it is important to keep in mind
that the demaﬁd for oils depends upﬂn current prices, among other variablés,
while supply depends uporl lagg&d:prices. NﬂW’SUﬂpﬂEE.WE introduce dual
PYriLCLIg in lgeric)d 1.  Tthen rhe market prices of 0ils h;i].'l; change [rom the
previous prices under unifmfm pricing. 'Thig will afféﬂt-the supplieé Ln thﬂ 
next period and hence the prices in tﬁe hext periud.- Suppuug we ¢gu through

many periods and the prices converge. Then the supplies will also converge,

We will refer to this as the Steady State.
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We have used the following procedure to caleculate the steady states

. 6
under dualﬂpr;clng. Let: (p,q) € R,, where p is the vector of current

+

prices and g that of 1agged.prices. Let Z(p,q) € R3 denote the vector of

excess demands. Cnnsider_the following map frﬂm'Rﬁ “* R6 :
| | + +
1 i 1 .
P rp +2Z 1=1,2,3
i i .
q T p i1 =1,2,3,.

Suppmse_theré is a fixed point for this map, say (5,&). Then Z(E,ﬁ) = 0
is the e#cess demand vector in the steady state. .

In order to analyse the effects of dual pricing we used, inter-alia,
the NSS (Natimnal sample Survey), 28th round, data for 1973~74 on per '

capita consumption in India. The values of the exogenous variables used are

pPrice Indices

Coconul oil. & 159.9
Sesamun cil | 3 166.0
Jowar (lagged]) » 126.0
Wheat (laggéd o 106.5

Cottonseed and Smyahean : 111,95
{weighted) |

Rainfall Index : 101,5

Area under groundnut : 6990.0 {('000 hectares)

(lagged)

Yield of groundnut :  B845.0 (Kg./hectare)
Aggregate cﬂnsumptiﬁn | |
expenditure "~ : Rs. 42933.0 crores
Population v 57.57 crores.

. | | . -
We consider two types of dual price schemes - DP-1 and DP-2. In both the

saheméﬂ, the-gﬂ#ernment prmcures 50% of the'gféﬁndnut 0il production at the market price.

* Tor a similar analyéié’of cereals see Chetty and Srinivasan {1984]._-
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However, the two scheﬁeﬂ differ in £he calbulatian of lgsue price wirich
18 exogenous {fixed'at 50% of the ffee market price under uniform pricing)
n DP—i and endogenous {(obtained as 50% of the prevailing free market
price under dual pricing) in DP—E*. The equilibrium prices for va?iaus
stétes nf.nature are given_in Table V.3

Table V.3 : Bquilibrium Price Indices

. owp mm g — L k- ccwT mn WS mn R o PR AT R - SR Y - ST T ki e e S rrs el WA WA U AU LIEEL U - PEL - e WU R L . e shime ey P pewk s BT W el M P W R g e e g W mrge e MW Sl ¢k E

State  Groundnut oil Mustard oil —— Vanaspald .!i:.t.*—}:ljuﬂit»}-ﬁff.f
{Jf_ () A% | DI"'-'I. D=2 U -1 np-2 P Dpe~1 DP-2 D=1 D=2
Nature - e e
1. - 147.7 195.6 183.5 136.7 131.0 133.2 125.4 125.3 125.4 73.9 91.0

133.6 177.6 166.2 121.2 11%.4 117.5 119.1 118.9 118.9 66,8 83,1

N

3. 164.3 216.6 203,4 154.5 148.9 151.0 132.8 132.6 132.7 82.2 101.7

4. 227.7 296.1 279.5 197.2 191.5 193.5 143.7 143.6 143.7 113.9 139.8

i —t i e el ad-—T

P — Py ‘i Wiair ) o ¥ -

% P stands for uniform pricing.

[t is worth noting that compared to the uniform pricing scheme, the
open market price of groundnut oil under DP-1 inﬂr?ases by about 30% and
under DP-2 by about 24% only in all states of nature. Increase in groundnut
0il production is'therefére much more under ﬁﬁﬂl than under DP-2 as shown |
in téhle V.4; The intrﬁductimn of dual-pricing leads also to a decrease in
poth the equilibrium price and the quantity of mustard oil. The reduction
in price ranges from 3% to 5% for Dp-1 and is Elightly lower for D§ﬂ21 these
schemes have practically no éffect o vanaspati.: Thus, ég faf as thE-pridas
are cmncernéd, the dual pricing schemes apﬁear.tﬁ be.benefiqial frdm the .

point of view of consumers. The increased demand for groundnut oil canh be

explained by the expected high price elasticity of damand for the poorer

wppuir il 1 e g, il S~ | ek | T

sections, o | o e

e W g e - . ey e et L -
e oy v — - [ C—
o R s, Ear R —

— Sy - ke e dmm T g R omme ==

* We are not reporting here the results
of ration supply, price etc.

Ob tained with other combi nations



87
Table : V.4 : Equilibrium Quantities

- W o R ST . e A e . F—
A . bR kb e e s e o w sl e o mE A ER A R e v e sl— i gy i B ] ke - ey by . = o ek PR o TE - ale, ek - -l ralierk Lo Wl gL e G RA: A - BT w

State of ' Groundnut oi.l s Mustard oil N Vanagpaty
Nature upP DP=-1 pp-2 - 2 pP-1 DP~2 up DP~1 bp- 2 e
1 44.8 942.2 918.7 591.3 579.3 583.9 514.8 514.4 514.6
2 903.0 997.9 973.5 619.2 0600.7 605.7 550.1 549.8 549.5
3 7?3.2 B84.4 861.6 566.2 5535.5 559.5 478.% 47,3 4754
4 . 602.9 680.0 661.4 518;1. 09.4  512.5 434.5 434,33 434.4

alabm Sy L . e g— —— e e S 2 w— ek g W g g - R - W ey W e T o Shm ama e prin o vigrmlokie R - B BTl P MR - WP R e BT WS S L

ﬁe can make.use of oﬁr analysis to estimate the effect of dual pricing on
the income distribution. We know the prices before and after the introduction of
dual-pricing. From this, we can calculate the monetary value of the ration caxd,
i;e., the income subgidy due to rationing. The utility of a consumer at price *.J’°
~and muﬁey'incmme*'m‘ is given by the indirect utility functimn,'V(q,m}. 'lf the
open market price under duval pricing is q', with the control price p and ration
quota N, the utility ol the consumer is given by Vig', m + H{q‘m;)i. The change an
utility is approximately

RLY,

— ‘?}V' -
(' =) <= 4 D" =p) w = R (g =q) + D)
[]LI :}Ill

where | is the marginal utilit? of income and x is the initial consumplion.  Thus,
if we know the initial canaumptiﬁn ﬁf-grmundnut 0il by expenditure groups we cdn
calculate the gains or losses due to dual priﬁing in terms of rupéear

- These welfare gains.are presented in Table va and the cuyreﬁpundiﬂg-
values of the dual pricing variablés arélgiven in the next table. The following

expenditure groups are used in the calculations.

Expendituré' Average expenditure
groups per capita per month(in Rs.)
Urban 2 391.0
| 3 620.5
4 " B46.5
All-India 5 '4;2-5
Rural 6 - 9.
7 12.0
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Expenditure “Average expenditure .

groups per capita per month{in Rs,)
-8 | 17.0

9 27.5

10 | 54.5

11 112.5

12 200,0

| Table V.5: Welfaxe Gains from Dual-Pricing under
"normal" conditions

Expenditure - DPaL — o e e
group | (in Rs.) (gain in (in R,y (gain in

O AU .22 151.2.L1.2 SO 2151511 NS
1 1.45 1. 092 1.18 0.8%
2 2.18 0. 558 1.73  0.44
3 1.99 0,321 1.59 0,26
4 0.59 0.063 0.59 .06
5 0.71 17.8300 o 0.63 15,77
6 0. 59 6.170 0.54 5.65
7 (0,67 SPRTe | 0.60 4,99
8 0.75 4.440 0.66 3,80
9 0.85 3,120 .74 2,69
10 1.09 2.000 0.91 1,68
11 1.45 1.290 | 1.8 1.05
12 1.85 0.920 - 1.48 0.74

Table V.06: Dual-Pricing Variables in a nﬁrmal state of nature
S = S > D
Ration Price (RS./quinta%) 325,02 .4Q3.64'
Market Pric&{ﬂsifquintald 860,00 807.00
Ration Supply {'000 tonnes) 471.11 453.36
gubsidy provided (Rs. crores) 202,42 185,29
Subsidy taken Rs. crores) 101.20 92,64
Quota per head (Kg./month) ~0.14 _0-13
0. 59 | - 0.54

Value of quota (Rs./month)

e T -~

———_r
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It can be seen that the percentage gains are prﬂpﬂrtiﬂnal to the
expenditures. Or,in other words, the gain as a percentage of expenditure is
higher, the lower the expenditure is., Also, the qains#are muach higher under
pP-1 than under DP~2. One explanation for this is the lower ration price .
under DP-1 as compared to DP-2, although the total subsidy provided is moXe.

But, the quota per head and also the value of quota are higher in the first

Scheme thanlin the second.



CHAPTER VI

WELFARE MAXIMIZATION : GENERAL EQUILIBRI UM
JUSTIFICATION FOR A PARTIAL EQUILIBRIIM ANALYSIS

Vi, 1T INIRODUCTION

We carried out some partial eguilibrium calculations in Chapter IV
by trying to increasg welfare "at the margin" with the same public subsidy
involved in the duwal pricing scheme. In other words, we found conditions

to maximize social welfare with a given (shadow) covernment revenue. In

Sectian 2 of this Chapter we show that the same necessary conditions
hold when welfare is maximized in a general eguilibriuwn framework with

appropriate shadow prices for public production.

We have examined earlier tHE'pﬁﬁﬁibility of replacing dudl priaing
scheme Ly lumpsum transfers. For instance, if all the ﬁunsumars'cﬂnsume murﬁ'
than the quota of a dual-priced good, than we can provide a uniform ﬁuhaidf
of gquota times the difference between free market and ration price of this
good. We may also give individualized quotas based on tﬂHtES;.prEfErEﬂCEE; 
carnings and other household characteriﬁtiﬂﬁ such as Cﬂmpﬂﬂitiﬂﬂ in.terms of :
age , sex,.etc. Heré again we can think of dﬁal—pficing involving individﬁaiizad
transfers as functions of household éharacteristics. 'Deatun and'Stern_[igﬁéi
(hencefurth called.DS) show that optimal transfers imply {i.e., ﬁxﬂ_EUffiFiE“F
for) the optimality of uniform non-differentiated commodity taxes,

In section 3 we study this pruhlem in the canteﬁt Qf aigen&fai
ecquilibriun framework.

VI.?2 GENERHLIZ&TION OF THE_PLnHNER’S MODEL.OF_CHAPTER IV

We now describe ©ur model incluﬂing oroduction,.

!

Private agents consist of consumers and producers. Producers are denoted

| by g = 1,...,G. For a producer, say the gth, a prnﬂuctiqn pl@n (a_ﬁpﬂﬂlf;cmtiﬁg
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of the 'quantities of all inputs and outputs) is repregentéd by a

\ g _ ,
point y° of IR, the commodity space. The set of all production plans

or the production set is denoted by_yg. We make all the standard
assumptions on the prndﬁctiﬂn set (see, e}g., bebreu [1959]). The gth
producer, facing a price vector P and a vector of rations v ﬂ{§?, ?i)
indicating lﬂwér and uppey bounds on g's net production of each commodity

chonses a production plan yg(p, ;g) solving

Y

Max 117 o= P'y” e s
g _
Y g q 9.9, 9
v e v = {y'|F (y°) < 0]
= { —~{J
LA AR A
g

where I' 7 is a strictly concaveproduction function. Producer inputs

.|" i'g

are not taxed so that the prices p paid by the producers go to owners o
endowments. The aggregate net supply vector of producerz is denoted by va
Consumers axe dencted by h=i,...,IHI. For the L-th conswner
o : - . o - h £ - oW
O consunntion  plan ig represented by K ok ﬁﬂ_. Ine get X - 00
all the possible consumption plans is called the consumption set, The
.o . h | , . . 0 .
utility function v is an increasing function from X to IR. We make
the necessary assumptions on the consumption set and the utility function

for the existence of an equilibrium consumption for the h-th consumeyx

(see, e.q., page 29 and Debreu ([1959]).

The consumers buy goods at’pricea'q = p+t where 't' is a vector
of indivect taxes (excluding non-linear taxes and taxes on intermediate

goods). The income of the h~-th consuner congists ﬂf a prﬂfip income

and a lumpsum transfer rh from the government .,
h
= ) 09" 19 4

h I | .

where th represents the share of the h-th cmnsumaf in g'a prﬁfits.

We assume that the firat'cmmmndity 18 duai_priﬂ&ﬁffﬁr-cﬂnﬁumﬂrs iﬂ.thﬁ 
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same way as defined earlier. Consumer h (h = i,...,H} then chooses &

1

: S O
consumption plan X (q,p,D,m]) to solve

max uh(xh) subject

h
x
L
~ _h - h h h
P Xy + (ql ) max (J-t1 D,0) + g qj.xj = m .

(Assume that the solution to this problem is in the interior of xh).
The indirect utility function is Uh(q, E, D, mh). The aggregate

consumption vector is denoted by x = E xh.
h

Besides the private agents there 1s a government whose share in g's

th

profits is given by Qg = 1- E Denoting a public production vector by

h o
v. ¢ 7% {(the public production set) € IR the govermment reveonue ab pricos

P is given by

' ] S |
R = p.z + ) A t ) max(x;—D;G}
P g S

7 o
. : — , . I }
) tLX, ".(pl“pJ ) mln(x;,D}

H

o | ' h - Con
p.2 + t.x + z Cgﬂg-i Y - (qlﬂp) E m1n(x1,D)
g h - h |
The government can interfere by imposing quantity or price restrictions or
cmntrﬁlling some other variables.  we.assume that_ita Eignals consist of

oy o b
control variables {denoted by s = (pi), jti), {r ),jiyf[h {(Qg }}), gnd L

predetermined or exogenous variables (dgnﬂtad.by W o= (P;ﬁ)}.::

 private excess demand is then

. B “h - -
El{g; w) = ) xh(P+t{:Pr D, m} - Z Yg(PrY ) .
h L B -

The gﬂvernment*s problem is to

| - h - v .gh_g
" subject to E'xh(,J - yi{y ~z=0 L .(uj
o h g R T )

and g £ %
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L] ‘ : + * |
where S is the opportunity set" of the qovernment and Wi.) 1= &4 social
welfare fuhctia f ¥

n ol Bergson-Samuelson Lype |

Let the solution to the above wroblem he V* {2}, &nd let of aolve

Max V*{z) subject to z ¢ %,
.

1t Z is convex, z* has maximum shadow profits in

e L.e,, wuEz¥F o= omax km
r | AR
where the shadow price E % V* . .
Y vector VT = Yo at z*, ({For further details oun o
see Dreze [1983]).
et us consideyr two casos. :
Case 1: TLet v = Ap™ (for simplicity, we Adrop the superscript '*!?
fxom U*}._ We shall now show that the solubtion to the problem (P) i: the
dame as that to the problem
Max W({.) subject to R =0 {A)
Sf£S | o P o |
The first order conditions to problem (P} can bhe written as
AW % 3 3% JW 1 3% 3
e = Y emm @ omeem e AT e 33 o e A [ty e - b ] om
s 05 BY: P e e o 5 HE} 0
. b | I -
hgaln suppose that for h = 1,.,.,n1, xl » D, for h = n1+1,..¢,nq, Hl 5% and
) h . - i ] . : ." . |
Finally :-:1 <D for h = _11)+1,..f,n_. Then we nay write thely respective Dudget
constraints as
v
- ) ; s h
1 ol Y . = by .-
(i) b r[_l {fl. Py + } _qj J-:j m , h 1, Ny
-~ h h h
{ii) p}‘: +zq, }‘:. :"'"m.f h:n+1fr:lfnr
15 73] 1

gl p——r

pifferentiating the above equations with respect Lo G ti;?,.,ti,p,m'
| R . e e L e e
and substituting for q.5— , we can write Fhe First order condibtiong o

_ 5 -

ey

e L

R

g’

b o

- ity ly. ferml

.

* For more details see Dreze and Stern [1983].

x* Conditions under which this holds are given in Diamond and Mirrlees ;19?1Jf*
Dreze and Stern [1985] etc.
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[t R (ql .p} HE] + ; 0

aD 9D HD oD ¢

Hence, we have, for v = Ap,

Max W(.) subject to x(.} - yv(.) -z =0 (v)
sed | L | | |

I
li
I

Max W(.) subject to R § _ | "_{h)'

| )
3 1 I |

Case 2: Nexlt consider the case v # p. Then the shadow revenue for the

planner is

C v - 1
R = V.2 + 1T .x + z Cgﬂg—-l r] - {u1+r§—p)l min(x;,ﬁl+(u~p}-y
g i |

E: . - ¥ '. . + b |
where T 1is the vector of shadow taxes for consumers, TF:=¥—p is that for the
| | _ ¢ | . . . . T
producers and o=vEl , Kolte here that lor a given v, i0 g changes then v changes.,

Again, differentiating the identities (i) and (i1) with respect tu_t1 and

substituting into the first order conditions of problem (P), we have

h .
: ' . ' N g n , 1
o A x oW 3 (x.10) - I W Y
— T T I e e — — 2z e o e s [}
Y ~— @,-P) } me - Imin(x),D)] = o 4w
1 atl. T L +1‘ 1 1 " !

1

In a similar fashion we can verify that
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Hence, even when the shadow prices are different from the producers

Prices, we can say that the solution to problem (P) is same as that to

Max W({.) + R .
SES -V

We will next generalize the results of Deaton-Stern 119851},
VI.3. OPTIMALITY OF UNIFORM COMMODITY TAXES

In this section, we give gencral equilibrium justification for the
resulﬁs ﬂbtained.in-né.

Oﬁe_uf ﬁhﬁif assumptions 1s regarding the separability of goods Erom
leisure.with linear Engel curves for goods in terms of total cammaﬁity 
éxpenditure}_ chévet, tﬁa'intercepté of these qurves are functions of
hdﬁsehold characteristics thus allowing for taste variations. The government

pays a “demmgrant“_(pﬂssibly negative) to each household depending on. its

characteristics.

when the Government maximizes social welfare subject to its budget
constraint and individual utility constraints, we find that "an optimal
structure of the benefit or demcgrant scheme implies the optimality of

uniform commodity taxation" if the planner is not {nfenested in the

uriobservable characteristics of households.

Tn this section we show that we obtain the same results by solving
problem (P) of the last section by appfqpriately modifying it to take-ca#a
of the assumptions of DS. )

. Suppﬁse there are tﬁfl} gdﬁds, good *‘0' being leasure geparable

from other qaﬂdé, i.e., h-th individual's utility function can be written as
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h h, h h
vV =u (xﬂ, X )

h | ' h |
whgre X 1is an f-vector of qgoods i H oo the consumption of leisure. The consume

| h, h h, -
Max u (xﬂ,x )} subject to

- h_h - h )
g X + g.Xx = + E ]g} n ﬂh *+ qh Th
Q0 0
g=1
h h
where q_ is the waqe rate for household b and T its time endowment. The
h ' ﬁr
denogrant 4 = m._ + E is a fuanction ni’ Ghs urvuhlf._ houschnlad rharmmtulﬁtuﬁ
jh |
(27 3 = 1,.... J): f::}r household h.
h | : o h h N
If u is the maximum utility from goods and . » =m , then goods' Engel

1

curves will be linear if uh is of the form

| 1
Y h nﬁ] allti}
1 | - t
{ =)

f
1 D{qg)

h h
where £ is monotone increasing and a (g)and b{y) are pﬂ;lth$ly 11near

homogeneous in goods prices g.

Adopting the specification of DS, we have

J

| ah(q)= alq) + X m](q) 2
j=1

) h
I + £ {q)

- ] h | | - . .
The functions a(.),-uj(.) and £ {.) are homogeneous of degree 1. The #emand

functions for goods are then

. b
::-:i1 F (q}m + {a (q] B (q)a{q)} + E{ (q) B, ({I}uJ{q}}‘;“
r ey (@B (@) &' (@) V3.1

whereiﬁn(q) = bi(q)/b(q) is the marginal propensity to consume gﬁq&.ifand the
1 : . |

functions with subscript i are the ith partial derivatives of the reﬁpﬂﬂtlwﬁ
functions without the subscript.
sectlon.

The production conditions are the some as in the last

The welfare maximization problem 1s ggain
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h
(PI) Max W(...; V'(-);...} subject to

}{(.) "'Y(-) ~- 2 = { (u)

The first order conditions to this prﬂhiem imply the following.,

O T ’ . =
hoavt aml 9% h dm' jo
h ﬂ
h
34 E B - v E EEE-= 0
~h h  dm
h .
or, b =0 | (VI.2,3)

| h | : : .
where B is the soclal marginal utility of money to consumer h. Frguation

(VI.3.2) says that the aggregate 'net' social marginal utrlity of money is zero,

oy 5 W o %t dm'
57 h h o "~V ) b oA, D

h oV 9m aaj ~ h dm i

S . |
or, JIprzMaoo | (VI.3.3)

h

"so that demogrants are set so as to exploit any correlation between chservahle

characteristics and the social value of money given to h".

Finally,
(t .) TC gﬁﬁ,: E bh xﬁ (whexe X is compensated demand}
qj I
or, g - 8%, hh '
L T, omct = Lbox, {VI.3.4)
k=1 qk h + | -

where the shadow taxes, T; = qy Uk' Now we shall show that optimal demogrants

are sufficient for optimality of proportional taxes.

If we substitute 6Uk for Ti {see Peaton [1979)] for the conditions under

which this holds), the left hand side of equation (VI.3.4) becomes
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z ij
I TV
" k aqk
X,
w9 i (o ©
Gg ak Ty = G Yy = dv)
~h
- [5 h 3}{.
== 8 (- E qﬂ‘;j%]
9,
~h
I o Ef;l_ o
h Bmh oq
='__ | __Q_ | h h h
Bj (Q) 1’]"‘5 g g{) (T - xﬂ)

which is proportional to B,(q).
Thus, if we shuw that the right hand side of (VI.3.4} is also prﬂ@ﬁrtlﬂnal

to B (q), we get the required result. We can write

h h h
J b = myibm+2[mmw&mmmn$
h J h 1 " s
J h 1h h ' h h
+ 1 0] @-8, @’ @1 " ¢ § elia-s, @ e
j:]_ h h t * |

The second and third terms of this expression are zero wsing equations (VI.3.2}
and (VI.3.,3). Hence, "if the pattern of idiosyncratic compodity demands over
individuals is independent of social marginal utilities of money, and given the

other assumptions, optimal commodity taxes should be uniform".
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APPENDIX -~ A

Fenchel Duality Theorem:

Assume that £ and g are, respectively, convex and concave functionals

on the convex sets B and C in a normed space ¥. Assume that B (1 ¢ contains
points in the relative interior of B and C and that eithexr {f, Bl or [g,0]

has non empty interior. Suppose further that

u= inf {f(x)-g(x)]}
| x ¢ BIiC |

is finite, Then

H = .inf {f(x)Hg(x)] = max {g*(x*}nf*{x*}}
x eplic wxepk{ 1ox

where the maximum on the right is achieved by some x; £ D* rﬁ'ﬂ*‘_

If the infimum-mn'the leff is-achieﬁed by some X £ p [ ¢, then

< *> o Fx)] = < , %x*> ~ £(xX )
max [<x, x* {x}1 o ¥ o

®ER |
and

: xS - = < Ky - A
min [<¥, Xﬂ:’ g (X) ] XGJ x(} g { 0}
x € C
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Define
'3
Q- ~
C = {XeR ]px -+ E q.%., + {q,-p)max(x.-D,0} < m}
| 1 5 i1 1 1 —
| g, - %
= <
C, {xeR [pxl + gqixi__ m}
| | ) '8 _
- C = {xer’| 1{ qX; <m + (q,-p)D]

Claim ;: C = Cl n C2 |

Pick any x € C. Suppose %, < D.

. -

2
| ==> px_ o+ <m==>X ¢
Then, X E.C pX, g_qixi- m X cl
. g _ A | }
Cmn51der_2qixi = px, +.E q.%. + (ql-p}xl
1 2
<m o+ (q]_"p)xl
yom e 2
X £ 02
Y &
« . X E Cl C2
Suppose x,.. » D.
Let X € C. Then Exl + z qixi + {qlnﬁ}(xlwﬂ)if_m
5 .
f _ .
— - - % - - w o =03)
== px, +§ q.%; 2 m (q, p) (%,-D)
wm X € Cl
g _
| D + - %.-D) < m
Also, px, + g q. K. (ql p) ( 17 2
px. % x, + {q,-p) (x,-D) + {4 ~p}D < m + (qj-E‘)D
== Px, . 9:%4 1 1 1 —~ -
g - -
"ty o 4 - — D
== E qixi."“ m (‘-’-‘11 P
==> X € C2 |
N e

,'_ XECl 2'



01

Next, consider x & C1 5
- | _ 0
Let Xl.i D. Then x ¢ Cl == Kl + g qixi_f*m :=? ¢ & O,
ﬂf ——
> . ] - X, <o —
Let xl D. ©Since X € C2 q;%, + E q¥, S+ (ql Rk
== mas < - )
. o> pxl + (ql p)xl + g qigi_m_m + (ql p)D |
.
= 1 - - <
> px, + (q)-P) (x,-D) + § q.%, <m
. -~ o~
Hence C = Cl 02,

0.B.D.
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Lemma 2: The correspondence (p) is lhc at anyp ¢ ﬁL+1hﬂﬂﬁ1§13 {l/Pﬁi?5i£
2 1 - "
inf E (x) < ) p.e. , where E (x) = _x‘+( -_)max{x -0D,G) + q.x.. ILEp o ]
x € X P EJJ - A 1 ) gijj P

then B is continuous at p.

proof: Consider any seguence p. ”pandy e fi(p). We have ta prove

that 55 y, € B(pn) with Y >~ vy. (See Theorem A.IXI.2 in Hildenbrand and Kirman
=t . N T,
(1976)). Mote that E {y) < z P.e. .
- P 4 3]
.- g |
caso{i)s B (y) <) p.e. .
ettt < Lo,

p.e. is a continuous function of p, for large n, say
13 -

. 2 - |
n>N, E (y) - X-p. e, 0. Choose the seguence Yy, as
. n .
o 1 ) 3
B Y V:n_irN
y " =) - | |
any point of prn) For n < N

£
Case (ii): E_({y) =) p.e,.
i

P
2 Yoo
gince inf E (x)} < Ep e J =z e X such that E (2) < E p, e.. Choose
XE A 1

: ,
A £ [0,1] such that A + 0 and E (A Z2 + (1=-h jy) ¥ 2 .. e, for large
n ! n p, D n ; H

as follows

n. Hence construct the sequence Y.

AZ+ (-A)y VvV n>N
n N

any point of B(pn) ¥ n SN .

e

Note that N is chosen such that

.E{ |
B (Z) < . e, ¥ n» H.
o @ E Pin O
|3 .
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We now have to prmva that B is lhe at p >> 0. Note First that

fB(p) is bounded. Also B(p) is closed and convex.

Congider the sequence Pn ——» P and Y £ G{Pn}’ Since B is compact

valued it is enough o prove that there is a ﬂuhsequence y + v £ Bip}).
n
g

(See theorem A.TIX.1 in Hildeobrand and Kixman {1%76G)). Also, sirce B
is closed, it is enough to prove that the sequence {yn} is bounded. Suppose
not. Since B is lhc and y € G(pLE] z £ ﬁ(pn] with z oy, Since B{p)

is compact, consider an €-sphere around {{p). Since 2 + v, for largé n,

2n £ B(p). Define

v u—n zn-l- (l-f-pn}yn

by chunsing'un such that the distance d(vn,B(p)} = £ ¥n. since E_is ;ﬁnv&x

valued, v € B{(p ). But B is closed and therefore there is & subsequence
n | | |

v -+ v e f(p). That is, - N such that ¥ n 2 11, vnﬁ_ﬁ fip), i.e.,

[ §!
4 >
d{v ,f(p)) = 0 - a contradiction. Hence {yn} is bounded.
n

q
0. L. D
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To minimize the Euclidean dJdistance between the adjusted and unadjusted

‘matrices, let e’ denote the original elasticity matrix and el the adjusted

matrix. Let A denote the matrix ((e% - e? V} with A = &% - ﬂ?__ vie have tﬂl -
1k 1k ik jk 1k -
. 1 0 2 . ' 1 | . -
| Min \/E (Ejk Ejk) subject to E aj Ejk = - Oy ("{k) {k=1,...,4),
1 Y3,k ) |
e
The first order conditions imply -
| A | |
(E]:k) jk = Xk X, (jrk = ;4) {1}
sl E
or. A = x o |IAll @
Also, since
) o el = *d , | | (3)
. 7 9K k | | |
J
we have, using (2)
G | -
+ . fﬁ = "Gt k=1 . 4) (4}
Zﬁjm% xk%ilHl MU YRRy
J
o, = O
k k (53
Or Xk = 1 | | -
Hal]? 1Al
where ak = , &, ejk
3
Therefore,
| 0. (E -0ty )
AR = D kK

SR
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Unadjusted Price Elasticity Matrix

Rice Wheat Inferiox Cther
| cereals commodities
Rice -0.6987 0,0616 0.0746 -0.3103
Wheat 0,0594 ~0, 3200 ~0.0477 ~0.93065
Inferior cereals 0.1896 0.0184 -0.6619 0.0510
Other commodities  ~0.0845 0.0861 ~0.0470 ~0.8474
Adjusted Price Elasticity Matrices ’
Group - All India Rural Rice Wheat Inferior Gther
' cereals commodities
1 Rice -0.8018 ~0.1048 -0.0172 ~0.0831
Wheat | -0.1084 ~0.5909 -0.1974 ~0.5667
Inferior cereals ~Q.0235 ~0.3255 ~0.8520 00,5204
Other commodities  -0,1160 0.0352 -0.0751 _=0.7779
2 Rice -0,9585 ~0.1392 -0.1079 0.0608
Wheat -0.0628 ~-0.4144 ~0.1336" ~0.7619
Inferior cereals ~-0.0393 ~0.1585 ~0.8229 0.373% .
Other commodities -0.0604 __0.1046 _=0.0301 ~0.8816
3 Rice -0.8314 10.0238 -0.0603 ~0.2077
Wheat 0.0217 ~0.3307 -0.0860 -0, %074
Inferior cereals ~-0.0806 -0.0585 -0.9371 - 0,2598
Other commodities 0.0255 0.1174 0.0651 _=0,%324
4 Rice -0, 8609 ~0.0157 -0.0825 -0.1622
Wheat -0.0014 -0, 3489 ~-0.106%6 - ~0.8809
Inferior cereals -0.0916 ~0.1156 -0.934¢6 0, 3076
Other commodities —~0.0362 0.1020 ~0.0002 -0, 8914
5 Rice -0.8160 ~0.0411 ~0.0447 -0.1963
Wheat ~0.,0015 -0, 3732 ~0.1097 -0,8773
Inferioxr cereals ~0,0170 ~0.1623 -0, 8723 ﬁfEEl& -
Other commodities  ~0.1841 -0.0011 ~0, 1485 ~0.7506
6 Rice -0,7740 ~0,0384 0.0015 -0.2275
Wheat 0.0171 -0, 3760 ~-0.0887 -H.EQOI_
Inferior cereals 0.0825 ~0.,1235 | ﬂ0.7659_ B.;ﬁgg
Other¥ commodities  -0.2108 -0.0814 ~0,1697 _ ~0.7087
7 Rice - -0.,7076 0.0229 0.0626 ~0, 3032
Inferiox cereals 0.1772 ~0.0350 ~0.6787 _ g'giiz o
Other commodities -~0.1254 -0.0306 _ *U-EQQE e
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Group All India Rural Rice Wheat Inferior
| cereals comrodities
8 Rice ~0.6978 0.0605 0.0752 ~0.3118
Wheat Q.Q0400 -0,3207 —-Q,0473 -3.,9377
Inferior cereals 0.1907 0.0169 ~{). 6612 00,0488
_ Other commodities  -0.0067 ~0,0067 -0, 0055 ~-0,9892
Group All India Urban o F I
9 Rice -0.6958 0.0557 6.0761 TS UIET
~ Wheat 0.0613 ~0. 3240 ~0. 0467 ~0.9402
Inferior cereals 0.1927 0.0120 -0, 6604 .0451
Other commodities  -0.0285 -0.0274 ~0.0212 _~0.9530
10 Rice ~{. 6962 00,0580 - 0.0762 -0.3143
Wheat 0.0612 ~0.3227 -0, 0465 -3,.9395
- Inferior cereals 0.1900 0.0176 -0, 6015 0.050L
Other commodities -0.0131 =0.0195 -, 0037 _ =0,9805
11 Rice ~-0,6972 0.0598 0.0756 -(0.3126
- Wheat , 0.0607 -0,3217 -0, 0468 ~0.9387
~ Inferior cereals 0.1896 0.0184 -0.6619 0.0510
Other commodities  -0.0065 ~0.0130 -0. 0005 ~0,9778
12 Rice -0, 6982 0.0610 0.0750 ~3,3110
| Wheat 0.0603 -0, 3210 -0.0471 ~0,9380 . .
Inferior cereals 0.1896 0.0184 ~0,6619 0.0510
Other commodities =-0.0023 ___~0.0079 (,0001 ~-0,9876 -
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DATA : The sample period chosen is from 1950-51 to 1979-80.

1. Consumption: For the two edible oils, the estimated production during

the period under éansideratign was taxen from the Commercial Crop Statiatiuﬁ
published by the Directorate of Economics and Statistics. These estimates
relate to the agricultural year, i,e, July-June. While estimating the
vegetable ﬂil,prgductinn adjustments have bheen made for exports and imports
and th i1 ' jos’ ' L.ties’ ' ilab

€ O1i recovery ratios applied to the quantities' of oilseeds available
for crushing. From the estimated oil prwductiﬂn'direct consunption figures
are obtained by applying the following conversion factﬂraz.

Edible oil Direct Cnﬁaumptinn (as Percentage
| - of total production} |

ra—

Al

Groundnut | 13.6
Rapeseed/Mustard 100.0

For vanaspati, the,prﬂductibn figures were obtained From Directorate of

Vanaspati, 0Oi1ls and Fats. These relate to the fihancial yéarﬁi

2., Prices: The wholesale price indices, with 19?0~?1 = 100, were taken from
Chandhok [1978)}., For the édible oils, since the-cmnsumgtiﬁn figures #Erﬂ. -
available for the crop vyears, the Whalaaale.prica indiﬁéﬂ waré alsﬂ ﬂﬁmputm&
for the same years, For vanaspati, cmrrespmﬁding-tﬂ finanﬁial yvear production
daﬁa, financial vear wholesale price indices were used #ith'bagﬁ year 19?9&?;1_

3. Area and Production: Production of ollseeds and area under ﬁilﬁﬁﬁdﬁzﬂﬁﬁgﬁﬁﬁﬂtitﬂﬁﬁ

crons are from various issues of "Area, Production and Yield in Inﬂi&“;'ﬁuﬁliﬁh&ﬁ.ﬁy”'

the Directorate of Economics and Statistics. 1 -
4. Private Pinal Consumption Expenditure: These figures at current prices are

&

from the National Accounts Statistics, Central Statistical Organization.

5, Rainfall Index: These indices for oilseeds are from Ray [1983].

- *,*mmﬂﬁ.“w

S, i el | v L, i |

— i 1. .. gyl

b R

Proportion of oil extracted

1. Seed _
(as percentage of seeds crushed)
Grounagnut - 39,3 |
Rapeseed/mustard 33.0

2. Obtained as averages from Pavaskar [1979].
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