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UNIT-1
Analyﬂ ol' Cmmers Chmte
_SI‘RUCTURE.
10 - Intoduction
L1 Objectives

1.2 ARcmwofhuhﬂemnt;cCurseandRcvealedPrefemmAppmach_ %, S

13 leanmofﬂz?remsesoﬂndxffem&rseﬁppmach
©13ld Lexicographic Ordering
132 sm
1.4 Summery ' -
1.5 !’ﬁ.liln,l. -
1:6 Self-Assessment Test

10. Introduction . |
- The md:ﬁ‘ercnee curse and Rcvealcd Prefemnce Approach are two
lmwnantappnmhﬁusedmﬂxﬂmoryofcmsumdemand Agam. -
violation of the Premises of indifference curve approach leads to certain
;n'o‘blems. In this unit we shall discuss violation of two assumptions under

| Mmmmmmmgmmwmaxﬂm

1L Objeeﬂm :

_ Aﬂergomgﬂmghﬂnsumt,youmﬂbeabiem _

. Getanovemew of lndlffcz‘ence(:uxse and Revealed meereme
'approach 2
'Anaiysesﬁwsunﬂyoﬂexmogmphm%enng
_'_Exa:mnethe?mcessofsauaxm '

12. A Review of Indifference Curve and’ Revealed. Preference
_ - The indifference curve approach was based on the assumptions of

rationality, ordinal wtility, diminishing marginal rate of substitutions and
_ consistency and transitivity of éhoio_e. An indifference curve is the locus of -
combinations of two goods, which yields the same satisfaction to the




‘The mdlffercnce curves analys:s has been a major advance in the ﬁcld'
ofmfsmmmmofmmmlmmmm B
for the cardinal utility approach. The methodolagy ofmdlffercnce curves has
provaded a framework for the’ measurement of the * consumer’s smplus s
-which is important in welfare economics and in _des:gmng Government
' ﬁthough the advantages of the indifference curves ‘approach are
important, the theory has indeed its over severs imitations. The main
weakness of this theory is its axiomatic assum:ptioﬂof the existence and
: convexny of the indifference curves. The ﬂleorydoesnotcstabhshexﬂmrﬂae
existence or the shape of the indifference curves. =

Also the prefercnces of the consumers cbange conunmusly under the
. .influence of various factors, so that any ordering of these preferences, even
* if possible, should be considered as valid for the very short run. Another
defect of the indifference curves approach is that does not analyses the effects.
of advertising, of past behaviors, of stocks, of the imerd;:péndencé of the
~ preferences of the consumers, which lead to behaviors that would be
considered as -ix:ationa_i, and herice is ruled out by the theory.

'I‘he Revealed Preference Hypothms
Samnelson mtrodmedthcnem ‘revealed preference’ mmwmonncsm o
1938, since then the literature in this field has proliferated. '

" The Revealed Preference hypothesis is consndered as a major
.breakthrough in the theory of demand, because it has made posmble the
establishment of the ‘law of demand” directly (an the basis of the revealed

preference axiom) thhout the use of indifference curves and all their -
'mmcuwassumpum&?hstheowmbasedmﬂmassumofranona!uy
_consistency, transitivity and the revealed preference axiom. ;

We have already said that Samnelson's revealed preferemc ﬂmy isa
major advancement to the theory of demand. It prowdas a direct way to the

derivation of the demand curve, which does not require the use of the

concept of utility. The theory can prove the existence and convexity of the
mchffemncecwvemmderwmkerassumpumsthauﬂmemﬂmrm Ithas
also prov;dcd the basis for the construction of mdcx numbers of the cost of

6.




living and their use for judging changes in consumer welfare in situations
where Ipricgs change. | ' |

13. Wolaﬁort of the Premises of Indifference curve Appmch |

; ﬂmshapesof&mmdﬁemcuwcsholdvaﬁdundcxﬂwassmnpﬁous
Mmmwmwwmdmgmmmofmmmmy .
| any or all of thesecundmons canbewolated

1.3.1 Lexicographic Ordering:

I aconsumer orders bundles of commodities in a parm:uiar way,
indifference curve does not exist. If a person has a craving for cheese th:a _
- he would prefer any bundle with more cheese (is his craving), regardless of
the amount of the other commodity in the bimdle. Again, if two bundles
contained eqial amounts of cheese, he prefers the bundle with more of the

 other commodity. In this case there is no indifference curve. This canbe

sku}wnmthefollowmgmagmm
XZ'T
. Yo
GoodX, | | , 7 B Figure 1.1
_ = ;-X
4 W .
o b 7 X,
) GoodX; - (cheese) :

To the right of X, all bundles contain more cheese; hence all poinats to

“the right of X are preferred to X. Similarly, all points to the left of X are

inferior to X. Bundles lying to the north of X are prefetred to those to the

scuba of X, Here again, point Y could have been indifferent to X but here

it is inferior to X as it lies to its left (is it has less of cheese which is the

craving) Points like Z and W are superior and inferior respectively. Thus,
7




" there is no point other than X itself; whlcharemdlﬁ'erenlmx.'!‘hnstlme

mnomdlﬁerenccc:m :
Th:sbmdofmﬂermgascaﬂcdalemogmphmorlemmlordenng.%
establish an indifference curve we must mlc out the possmdxty of

'kxmgtaphw:xdenng&

Cheekynurl’mgm
Q. Wmcashortnotcoulexncogmphncmﬂenng

.......

.....

-------------------------------------------

' '1.3.2.Sahaﬁm - : g :
Hmmnemmwmmpeamaﬂmmcm&mmmnhe
’ closed and takes the appearance of an orderly target ' :

mmmmldeﬂmdquanutyofc Infxgurell.OZ"SC*xsthcreg:onofnon--’ = 1§
. satation. Anypoxmmﬂnsregmn(regxonnrepmsentsacombmauonoftiﬁ :

Mgmdswhwhbamﬂemmmgnmofemaormﬂem_ i

onecansecanmnaﬂyshapcdmd:ffemncemm Agam,atanypomtm' '




. teglon 1 to the rxgh! of Z* but below c* (eq Pcunt L) the consumer stxll
wants more of Cbut now he desu‘es less of Z. Hence if he gets more of Z
(from L to M) and yet remains indifferent, he must be compensated. for the

! & _(zepugnant)nsemquanmyonbyademrednsemC.Themdiﬁeremcme

mthzsmgmnmusthaveapmnveslope '{‘nesameargunﬂlthnidsformgm
V. Howevcr,mrcglmll‘[ the consumer has more than he wants either item
,themdxfferencecurvcwmacqumstsncganveslope Th:s:ssobecauseto"
‘compensatehunforanaddwon in his unwanted holding of Z, he mustbe
_ mhevedofsomcofhlsunwantedc‘ AnsemZmustbcaccompamcdbya J
ii!ilmeorlnmtohcmdtﬁemnt. _ ;B8 B
| Figml.ssmwsamofsemmmmmcums ’nnopnmalwxn
exist at the saturation point, S (alse called the “bliss point'), at wmch r.he_
'._'_confsumers possesses exactly the maxunalm‘nountsht:wants of Zand_C. _

14 Smy' : - : »
Tlmmffaemecuweandmmhdprefemnceappmachamtwovcry '
.:mportant approaches in the ﬁeld of consumer demand. Although - the :
advantages of both the approaches are manifold yet these theories suffer
) ﬁmmmmmammo{ﬂmm' -
| :curvemaiysxs!eadsw&:eexmnceoﬂexxcograpmcandsamuon .

IBaumml,W.J cmmmxc'fhﬂoryandﬂperahonskcseamh“
. Prentice Hall - : :
’ 2Ryanandpwcc, PnceTheory Macmillan

"B Madallaandeﬂer, "h-[xcmeconmcs Tata McGzawi-hll

4. Henderson and Quanta, “M_icroeconnnuc'l_'t;enry
"5.'xm5qyimgmhﬁcmmnﬁcs"-

L Gweabnefrevncwofthe Indlfferencecmcandtherevealed
 Preference Approach . :
£ Explamwh&tdoyounmbylemcogmphlcordmng ..
3. Describe the shape, of an indifference curve when there is satiation. .
_ see - . e




- UNIT-2
' INTERTEI\@ORAL CHOICEANDCHOICE UNDER
UNCERTAINTY
'Stmcm:é:' |
2.1  Introduction
2.2 Intertemporal Choice =~
2.2.1.  Discountingand Present Value
2.2.2. IntcrtempomiConsumphmesxm
223, Inﬁenemporalpmducnonbemsmn _
23 - ChmeeUnderUmertamty '
© 2,31 Apimde towardsrisk -
g a 0, gt
o e I Utifity Function
- 2.3.4. . Measmeefﬂskﬁvemon
2.3.5.  Certainty Equivalence
'2.3.6. - TheEconomicsof Insurance
2.4.  KeyWords. : ‘
2.5.  Terminal Questions.
2.6. AdditionaiReaﬁngs;

2.1 INTRODUCTION

_ “Mostoften the decmlonfcholces made by ecouomlc agenzs have Consequence
wamofhmThemfommdeahngmﬂltheQmmmbym |
mmmm@mmmmws ThmsWhal

mm&ainm-mmfmmmmkmm
case.ﬁwmfmmﬂ:eclmmundaummmmmgmngwmmgﬂc .
how economi¢ agents make {hcu‘ decisions under uncertainty. '

: m. INTERTEMPORAL'CHOICE ;!

Economxc agents often make choices thaz have consequences overa penud of "

- time. For mstance. CONSUMETs Was tacimose how much oi‘ his/hcrmcome isto.

.10




be spent now and how much to save for the future. Simiiaﬂy,aprtxhicert_xasto_
decide by how much he should spend his resources to expand his plant Capacity
inorderto mees future demands. Thus the time factor is playing the mostimportant
role in making the choices. Therefore. the Choices mvolvmg time are called
mLertenq:omlClmme

However, in real Situatioﬁs inr.eriexziporal choice may not be that easy as it
- appears tobcsmoethcfuturccosts and returns of agent maynotbecertam '

Baut for our anaiyucal purpose we take it for granted that we, are certain about
future cost and returns. -

Before we analyses the problem of ime:tcmpnmlbhoioe we need to define two
concepts which enable us to evaluate future costs and returns at the present -
time. These two concepts are discounting and present value.

__2..2 1. DISCOUNTING m PRFSENT VALUE

_ Rupecs 108%n band of an economic agcntmday wmﬂwsamaaskx. 100t
berecelwdoneyearlazer Oneof&n:mnsfortiﬂsmthatas. 10G today can
'eamsomemterestmoneyear time. Hence, by nextyearthesamwnlibe
workmgsRs. IOOpIusthcmtemstomt. Inotherwords,ks ltlhodaywxllbe
worth more thari Rs. lOOnemyw(Assunnngmmﬂauon) By the same logic
_ Rs. 100 next year worth less than Rs. 100 today. Thus in comparing ptesent'
and fuire sums of money economic agents discount the future sums. Formally
therefore we can define discounting as the process by which future sumns are
converted to their present equivalent worth. Now we are in a position to define
present value, '
Thepresenz%lmofaﬁxmmsumqf_mahéyisﬁmanmuntreceivedﬁodaymat
 would be equivalent in value to the future sum. Altenatively, the discounted
- valug of the fistuwe sum s the present yalue. We use the process of discounting
mﬁnﬁmm wmmﬁmstbe r.Now Rs.1 today will be
- eqmvalenttuRs i+rXRsl m Rs 1(1+r)m thencxtpcnod Converseiy,l

Rs.1 (1+r) next period i is wo_nhl Rs. 1 today. In the same way Rs. 1to bé

11




|
; (d+1) -
' bydmcﬁngdrftmmmmbyﬂmedlmmmgfmm(lﬂ).}laer :sthcdxscntmt :

recelved pext period is worth tuday We worked out the present value L

ratewhn:h mthxscase:s sameastlw ratcofmerest.

- Wearenowina position o generaiise Ifr is £he rate ot‘ discount the ‘prcsent

value of a sum R to be received next period is lf the sum is to be

(1+ g _

tecewednomextpmodbya&ertwopemdﬂwsumbasmbedmcomwdtwme
R

tobeconverted o its present vaiue is, 7 2 a+ ) . Thus lfamountsRI,R., R3

.etc .are to be received afcer one, (wo, thme .. periods the | present value of -

R, © R
these futum sums wnllbe (H-r) (I+i~)z ) ([+i)’ - and so on. The
presentvalue (pv)ofﬂwenmesnvamofsumswﬂlbe —
- R, . R R, |
p. ' R

(l+r) ® {I+r) (1+r)

TIRMCanmum’elyvenfyﬁmtnghertbcdlmnnmlowermhepresmt :
-valueoffum suu#streamofmms

The use of present value is of pracncai importance while takmg intenempora.l
dectsmns Suppose an mvestor is considering a number of investment projects
in which he can invest his money. In makmg a decision where to invest the .
investor will calculate present value of benefits and present value of costs for
each project. He will chose that project where the difference between present.
vak:eofbﬂmﬁtsandpmseMVaimofcmrsmmmm&ffﬂemebemn

: mtva]ueofhemﬁtsandpresentvaimofcosts:scalkd Net Present Value
(NEV) The project with highest NPV will be chosen first Clearly,a pm;ect is
not viable unless NPV>0(why?)

The NPV Cntena is the most reliable Criteria to choose from altematwe

mmmmmcmfmltglmdmnmdmtwuﬁtwhmhﬁnmmwmw _
maxitnize. T‘hcmveqforcanalsomnkaﬂ&wpmpctsunderhssmdemuon '
accmﬂmgtoﬁ_reﬂ?\’pm;ec_ttoppmgmehst next highest second and so on.

12




222, Intertempnral Cmm:mpdnn ﬂedﬁon

In thls subsccnon we analyse consumers choice between current and fumre

' '-mmmmmgammmmm%mwmmm-

byOandafnmmpenodbyl TheConsmncrsCumtandfuwmmmesm
¥ andY respecnveiy ’I‘hcratcofmtemstforsavmgandbmmwmg:sr The

' consumpmblezmzstochocseﬂwunhtymanmmgmxbmmofpmsent |

and ﬁmlre(bnsamapuonexpendlmc and C, given Y,, Y, andr. Now what
. wﬂlhetmnanneofﬂwmnstmwrsmtmmmnlbudgﬂhne?&rananswcr,
htmﬁzﬂﬁndﬂnnmmmpombie_pmmmumpfdwmmm
' COnsuMer can consume entire current income Y.' and borrow asumagaitistmc
future income Y Thusﬂwnmmnmf&asﬂﬁemmmtconsumpmms‘l’ plmlhc

Y,

(l+r)

prescnt value of Y

Ifwcdemtemammumcurrentcansumonbyw then

Y,
(l+r}

W,=Y, +-

In this way we have visualised one point on the consumers budget line namely
current consumption of W mxdﬁm:rccmsumpnmbemgm‘lbﬁnﬂﬂnoﬁrr :

exmwpomofdlemmnmalhﬂgahne,weneedmwakmnmemmm
fcasibleﬁuumconsumpuonw

Suppose the Consumcr saves the entire current income, In that case future

consumpuoncanbethe%mmplusdwmmpmmbdvalueofﬂwmm
---mze.?hns.mxmmnfcasibkﬁmmmpumww =Y, +Y, (l+r}

Incidentally W, = {l-é-r) (how"’)

'I'tmswe hawgottwcextreme pomtsofﬂmbudgﬂhneas(wn,{))and{ﬁ W)

or {0, W(1+1)}. Jormngﬂmsenvopomtswegetﬂwmtcnmm'albudgethm_

of'the consumer.

13




' A
Z ' .P(YO,YI}_
3
g |
=
e - |
‘ |
o b B
Current Consumption -
Fig21 L N

Infig.2.1. \B :stheconsumexsmtmcmporalbudgethne Thus

OB=W, = ‘.‘("4-L
“l4+r

and OA=W,=W,(I+r)

' No_wslope'ofﬁicbudgetﬁmisgivenby o

OA W,
—=—t =]
OB~ W, {+r)

: The budget imc has negative slcrpe :ndlcanng reduced future consumpuon as
current consumpiion mcreases and vice versa,

In_meﬁgz.1.supposemepomtponmcbudgetﬁueaa@mmscmtand
fuau'eim:omeie ODof Y, andDPon Iffheconsumer consumes at P he/
s!wncnﬂmtsavmmrbennw&lneachpenod&wconsumpnemsequaltommme
Totherightof Pie. cnmePBpauonofthcbudgcthmcumntconsumpumls
morcﬂzmcurrentmconu‘i’ "{husaconsumrconsmmnga{anypomtmth:s
poruomsaborwwer Snnuarly,aconmmerconwmgaxapmmmmehﬁoff’_ '
'onthebudget.hnetsasawr

Wmﬁmmmmmﬁmmm _
is downward slopmg and convex to the origin, as usual (implying diminishing _'

margmalrate:fsubsﬁh:ﬂmbetweenemntandﬁ:ﬁmmnsmnpﬂm) weareina
position to locate the optimum combination of current and future consumption.
The optimal combination of current and future consumption is given by that

14




pomt on the budget line at which an md.:ffercnce curve is tangential to the
mtertempoml budget lme This is shown by point Einfig. 2.2. '

Ay
A
"
(=5
g ;
L0 I
g
5.
=
>
0 _ X
Current Consumption '
Fig. 2.2
At E.I Marginal utility of C, =140

 Marginal utility of C,

The Effect of Change In the Interest Rate
Suppose the coﬁsﬁmcr is neither a saver nor a borrower the change in the
interest rate would not effect him. He/she will consunie at a point in the budget

_hmcmmpmﬂngwcmmtandfummumnele cammnpnonequalsnwome
" ineach period. In fig. 2.3. ﬂuspmntlsrcpresenwdbyp

But1fthcconsmmlsezﬂ)erasaverarabmmcr,w:machangemﬂmratcof
mtemszthesmpenfﬁ;ebudgahnewmchangeandumﬂrotateamundpomP
Withariseinr. 'Iheslo;ye(kr)wxllbehxgherandthenewbudgethmwnﬂbe
steeperhkeAB in fig 2.3. '

15 -




Future Consumption

Current Consumption
Fig. 2.3

Now, how is thc consumer effected by therisein r. leanswcrdependscn_'_‘
: 'whethertheconsumerzsasaverorabamwcr beforensemr Asaver(who '
_ wasm&qmlibnumatAPpmﬂonofthebudgeﬂmcbefercusemr)“ﬂﬂgﬂmﬁnm

thensemr "Ihemsuinsmmnvdyciear =

Infig 2.3.iniially, with budgst line AB; the mm inequilibriumat E.on

the indifference curve I. Aftertheriseinr, asthebudgetlimchangestoAIB the -

'oousummnmnwrmmmsaiﬁ  Which is on the higher indifference curvé
{(Readers, may fry the borrowers case as an exercise). Rmdersmayalsgvmfy
' ﬁmzafaﬁmtbcmteofmwmstwﬂimakesavmwomeo&andbmwersbem _
ﬁ . " 2y el % e
: -Diﬂ’mntlnteréstkatesli‘& Savers and Borrowers.

hmalsmmﬁonsbmmwe:soﬁenpayahlg!mmmstrate:hanwhatﬂmsavers-

_receive, Insucha situation the budget line will have 2 kink at the point P indicating
the combination of current and future income. Smbormwerspayahtgherme

' ofmwmt&nbcmwcrspmuonofﬂxebudgcthm(‘w BPportion) will havea -

}nghgrsiopeﬂmnthcsavarspmnmm The budget hne_wzﬂbt_&hkeAPBm ﬁg 24,

16




: Fﬁtﬁfngmumminn

'h.j_; .

'Curr?cn'_lConsumpﬁnn B
' Fig. 24

By supeﬁmpbsing indiffetcﬁce curve caﬂsmﬁm equilibrium can be found
Readers may verify how changes in bormwmgfsavmg rate of interest changes
ﬂmeeonsunmequmbnum - :

Inthe above analysis of intertemporal consumption decision the rate of growth

| of prices was not accounted for. Otlréhalysiscﬁn be extended to express futare
 consumption in real terms. Let P, and P, bethe price kevel in current and future

- periods respectively. Suppbse g isthe rate of growth of ﬁrices then |

.P-:Pn(l+g}

' Smcew saved now wxllbecameW(H-r) in fntlm’: pcnod but wzil wnrﬂlﬂnly
- W, (l-i—r)
l+g _ _
: 'Mmhm&m&mbﬁwmmmﬂﬁmwmmm
. _W+n
C o l+g

?Tieslopgofﬂleihzenemmlbudget line will be
L -_'{,____ (1+1) '

_ W, Il+g
What will happenif r=g?

b

17




' 223. Intertemporal Production Decision
Likea consumer a producer- also often has 1o decide as to now much of the
_ resources atdisposal to bc used lup for current production and how miich to be :
mvested for future ptoducuon Foran mtroducmry analyses of m:enemporal _
;xo@mondac:smnbyaﬁnnm again fall bwkonasunpietwopcnodﬁ'ame“m
(with 0 indicating current period and 1 indicating fore period). - - '
For a given amount of pmductivcres_ources atthe disﬁdsal ofa ﬁkmitsoﬁti_oﬁs
for present and future productions canbe répre'sentﬁd by transformation or

pmcb.monpossﬂ)ﬂnycmve Asmﬂ)ermll’upmdmtcasc,ﬁnmmpmsiblhy_ '

curve of present and future promwtion is ‘assumed to be neganvely sloped and

comavetodlemgm

The aasumpuan 1mpizcs that with given amount of resources more present
production implies reduced future production and that the ma:\gmal rate of : '
" transformation i increases wnth increase in current pmiucﬁom Infig: 2.5 the &
i pmducnm possxbnhty is shown by thc curve PP ‘

Future Consumption

Ol— G _ > X,
- Carrent Production - : 2

: _ mg,zs

' Gmuﬁnpmdmnmposs:bﬂxtymeﬂwﬁmscmmeofommalmumm

dwmm_mmmnbegmdedbyﬁmmdmnmofmm

| thepresen’tvalwqfdmmvendesueam,mhm-ﬂmptesetncaseisﬁésnmqf

currenit revenue and discovered value of future revenue. Thus we may write

RPX+‘PX

- 18




Where 1 is the rate of interest P and X, are prices and output inperiod i
-(r-O !) andRmmepmsentva]ueofmvenuesmAssummw 6P, amiP 10
be given (i.e. -ruling out umenmnty) and for a given value of R (say | ) the |
above relation can be represented by a negatively sloped straight line like AB
on fig 7.5. The lines showing alternation (X, X,) combinations. Yielding the
‘same present value of revenues, has a slope of the zﬁag’nirude of

o e _

Y b

| (1+1) _
Which is nothing but the ratio of current prices to discovered future prices.
When price remains eonstanwver the two penods the slope is reduced to just
(141 7

' Different prcsént vﬂue of revenue streams can be rc?rescmcd b.y fainily of
parallel lines, wnh the above mentioned slope. Higher kmes will obviously
:qxeseuthgiﬂplesernvalm A ﬁnnannungmmaxmmmnvah)eofmw' _

- will thus opt for that point or the production possibility curve whichis highestof
‘these parallel lines. In fig. 7.5. the firms optimal combination of current and

future production is shown by E, where the iso-present value of revenue line” is
tangential to the production possibility frontier. Since tengency implies equality
of slopes of the two functibns thus the optimal cambinat@on of current and
future prodmnmm achieved by the firm when margifal rate of transformation
- between present and future output is equal to the ratio of their discounted prices. -

2.3, Choice Under Uncertainty
' Ina typical text book of economics the pmﬁlein of choi_'ce' of economic agents -
is usually analysed under the condition of certainty. It is often assumed that
_ pnccs costs, revenues etc. are known with certainty. Fori instanice, forafirm
mhngptn&lcnmmmsassumdthawknows w:thoenaunythepims

it will be paying fottln: inputs and prices it will receive while selling output. The
Certainty assumptions is actually unrealistic. In most cases economic agents

o have to make their choices under uncertainty arising from various sources. In
this secuon we introduce same basic ideas for a formal ana!yszs of chome of
: _eomonnc agents under unccmm condmons.

19




In the following discussion the ideas of probability and expectation (or expected
value) are unavoidable. Readers may recollect these from their eartier Course.
The term probability is a number lying between0and 1, indicating the chance of *
occurrénce of a particular outcome (result). Thus probability gives the aumerical
measure of uncertainty associated with uncertain events. Closer the pmbabi!ity' .
. 10 | better is the chance. The outcome occurs with certainty if probabxluy st
. andthe cutcome does not occur at al] if the probability i is 0 '

. The expected value of an uncertain event witha number of possxbl& outcenws! :
resuits is a weighted average of these possible values where the respective
pmbabllmes of alternative outcomes are used as wexghts Forexample suppose:'
an investor is investing ina risky venture Yielding Rs. 1000 crore with the -
probability of 5 (i.e. in 60% ofcases) anda loss of Rs. Smcmre witha
probability of (1.e. in 40% of cases). The expected return of the mvestor' '
would then be ' ' ! -
- E(Return) = % X 1000+§\»(-—500)
= -53-’-7>< 1000~ % x 500
. =Rs. 400 Crore.

The expected value can be interpreted as the average value of the ummam
'[x'ospectwhichisdbtainedfmmalatge number of repetitions. .

231 Attitude Towards Risk

Eaxmmagmmmmummnnmm:&sponsetonskw ﬂwamukiemwatds '
risk ate not the same. On the basis of attitude towards risk, economic agents are
ciassxﬁed into risk averters and risk lovers. The formal classification is based on
an agents response towhat 1scailcdafa1r gamble. Befmf: defining a fair gamble
ltmybenmdﬁmmchowc nnderuncertaxmy mvoivmaquesnmofmakmg |
gmmmﬁmnghswsdependmgm&nmmalmmofmeofmepossibk
altcmaﬂvewtmm such situations are often referred toas agamble oraloﬁmy
inthe literature. :
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_ Afaxrgamble zsoneﬁomwhzchmc netex;zectedmmmsarezemLetuslake a
couple of examples o ﬂlmcﬂxcconcem. -

Examplel Letmdcﬁncagambieonmebasmoftossofacom 'I‘lwgmnblc
1ssuchthmlreceweRs lOO:fthctossmuitsmheadaadeay Rs. 100 if toss
results’in tail. Smt}w;}mbabshncs ofgcmﬂgheadandtmlambnthlw the

P expectedvameofthegamb!eisglmby

(probablhty of head X va.tue of gettmg head + probablhty if taul x value of
gcmngtaii) -

=05% Rs.lOO%—OSX(#R&IOO) 0

’l’hxsunplzest!mnfthegamble mmpe&cdatargcnumbcrofﬂmcsishaﬂgmnm
about 50% of times but alsc lose in about 50% of times. ’f‘hus&mmnmmtlgmn
will roughly balance the amount Iiose,andlcaz_l only expect 1o be left without
gain of loss. Such a gamble is called a fair gamble (with no entry fee).

Example 2 : This is an example from a probable real life situation. Let there be

anew Crop variety that gives higher yield than the traditional variety grown by
' 'thc farmer. If the farmers grows the new vancty hecangctanmcﬂmeof Rs.
. L500/-. ifﬁxeramsmnouml but will get no income (i.¢. gets Rs. 0) if rains are
citherexcessive or deficient: On the other hand if be grows the traditional variety,
he getsRs. Q(Dmspecuveofwlmhe:rmnsmnonnauxcessweoukﬁcwm
T}wformcrcannowmkemoaimmauvccomseofm

Course A : Grown traditional var_ietyandbcsaﬁsrmwim_in'cmmafks.m

Course B : Grow the new variety and take the risk of cither earning a higher
income if Rs. 1500 or‘ca-ming nothing. Now suppoée_ that the pmbabiiiiy of-
" rains being normal is 0.6 az_x‘d.that of the other prospect is 0.4 (i.c. in 60% of
* cases rains are normal but in remaining 40% of cases they are cither deficient or
excessive). Soif the farmer takes the gamble of growing the new variety, his
0.6x Rs. 1500+0.4 x Rs. 0= Rs. 900 Which happens to be his certain income
if he does not take the gamble. Thus the net expected gain from the gamble is .
Thus by definition this is also a fair gamble.
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Nowmcqmsuomswmﬂxr&nfammw:uwkeﬂngambkofgtowmgmencw §
variety. 'I‘heauswerckpendson&mfamer sammdetowardsﬁsk. If:he farmer |
is risk averse he will not take the gamble and settle for the certain mcpmechs.
900/- by continuing to grow the traditional variety. If he is a risk lover he will
take the gamble of caming Rs. 1500/~ by growing the new variety.

' Basedonanagemsresponsetoafa:rgamble—-

'Anct:om:mcagentlssmdtobenskavcrscthefshcssmtwﬂlmgmundcmkt |
afalrgmnbie Aneconenncagemmsmdtomnsklovmglfhclsbelswﬁhngw
undenakcafmrgamble Thcagcntmaybeevenpchmedmpayapncetoplay :
_ thegamblc 'I“hedmdmgborderhne is risk. neutrality. A risk neutralagentis -
_ usdaﬁbmmbemaenmpnugmmgafmrgmnbien&wﬂtumymw G o

gamblexfthemxsnoemzyfeeorucketfonhegm ' |

% M Utility

Expecwdunhtyofanmcmammnus d&‘:ﬁnedasthemmcfutﬂmofalmmahve '
_ pmspectsof the event maitiphedby rhenrmspecuveprobabﬂnms lnoﬁm words,

it is the weighted average of utilities of different prospects we:ghted by the --
 respective probabilitiés. Thus if an uncertain event has two possible outcomes’
(prospects) X and Y with respecnve probabilities P, and P, (=1-P, ) the

..apecmdunlﬁyof:heevemu
Py xU(X)+P xU(Y)

where, U(x) andU(y) are Uu}stmsfmmthe prospects X and Yrespectmly

AcwrdmgtomcExpectedUﬁlnyHypomws formu}awdby\fonﬂammaud

Morgenster, mdmduals&ytomaxnnmexmduuhlywhﬂctakmgdmswm
under uncertainty. tnmakmgachmceundexumcmmyan sndmdualcompmm
the expected utility of the alternative decisions. He then opts for tha: decision

whmhhasahxgixerexpecwduuhtycomparedmdwﬁﬂxrcpm

Thmhy;xnhemmuscﬁﬂformfemngabmnmemafmmyﬁmcucmofnsk ,
averse, nskldvmgandnskmun'almmﬂals.
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233, Utility Function .

- Letus go back to the example of the farmer facing the choice between the
- tradmonaiandthencwvanety Wemmnoned that the risk averse former will
optforA(l .. gmwtradmonalvmety and reap the certain income of Rs. 900)

' rather than B (grow the new variety and take the gamble of Rs. 1500 with

 probability 0.6 and Rs. 0md:nprobabﬁ1:y04) Byexpecseduumyhypmxs'_-
_'hedoessobecmmsexpecwdunhtyfmmAmgxmrmanmm&omBThc '
_--expeczcduuhtyfromsus :

06x U(1500)+04><U(0)
Oathcothethandexpectcdlmlltyﬁ'amAls
1 x U(900) = U(900) = U(expectation of B)

'Smce 900happens tobc theexpected value of growing the new variety. Thus
for the risk averse farmer utility of expected value of Bis greater than the
expected certibility of B. In general we may now state that for arisk averse
 person the utility of the expected value of a fair gamble is greater than the
‘expected utility of the gamblt In the context of the mmnmneventofaltemanve .
prospects Xand‘{mﬁlrespecuvepmbabﬂmmP andPY , we may recall that -
.theexpecwdvalueufﬁleevenns ' :

P xX+P, xY
Expected utility is
| Py U._('xj Py XUCY)
;I'husfo:ariskaverse;..aerson' |
U{P, x X +P, xY}>{P xU(X)+P xU(Y)}

By conu'ast fora rxsk Iovmg perscm

- U{P X X+Py xY} {P xU{X)+P x UV} -
. aruifornskncutralpe!son =

U{P xX+Py xY} {P, xU(X) + P, xU(Y)} |
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| Having obwned this result we now takc the help ofa dlagram to mferabom the
-nature of utility funcnon of arisk averse pemn '

Infig. 2.6. income (I)tsre;mesentedalmgthe honzonxalaxzsmduuhtyl.lalottg
the vertical axis. Let OA and OB be incomes X and 3 and AA’ and BB/ be
utilities from X and Y re‘;pecuvc!y thus— '

X=0A U{X)mAA’ and - Y= OB U(Y) BB’

" Now, expected value of the evem with .slr.emauon prospects Xand Yis

Ay |
5
O ;
- A G Bim’i
Fig. 2. 6
Py xX+P, xY

or Py xX+(1-P)xY
which will lie between OA and OB.

Letthe expected value be OG. (The exact position of G will depend on the value
-of P. andP‘,(- 1-P, ). For higher value of P, ,G willbe closerto A. thn?
=P, =05, Gwill hmct&aelnmsegmm AB). Now expecied utility of the event

bcmg P x U(X) + Py x U(Y) is equal to P, X AA’ +P, xBB'. This is

geometrically equal to the length GH. (Note that H lies vertically above G on the
line joining A’ and B'). Since foransl;avemepc:songnhtyqfexpecwdyahe is
greater than expected utility, utility of OG amount of income will be greaterthan .
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" GH, the expected utility. Soﬂ;emﬂltyafOGwdlbegwenbysamchmhkeGG‘
‘whichis hngerilm(}}i The unhty function of the person is now formed by

pointlike AG'B'. ﬂthncfomnngdaemlhtyﬁmcnmofdrnskmm :
therefore has to lie above the straight lme AR and well be concave to the’
mcmleam&

Itis now not diffi cultto argue that the m,ihty fisnctions of a nsk lover will be
covextoﬁlemcomeaxts(hkeRSTmﬁg 27)

- The ﬁmction is ﬁnea: for arisk neutral. person. ll should be noted that forall
categories of people the utility function is upward nsmg and positively sloped.-
From the above discussion it is clear that the utility functions of the risk lover
mnskammmgmngmbemmmwtyd:ﬂ‘emmmmmmm' |
mﬂltycfmwme !‘oﬂhenskaversenukvndmlis

4y

iy

] ) .

ol :

Fig. 2.7

ncganve (: e. U” < 0) and the same is posmve for lhe risk living mdmdual

" (i’e. U >0) though al if them have positive marginal utility (i.e. U’ >0)..
~ Forarisk averse individual the prospect of gain in total utility is less than the
pmspeaoflossm;t when'he/she come across a fair gamble. The reverséis the
case for nsk loving people. This is why their attitude to a fair gamble is

_ftmdmmanydiffezmt.
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-2.3.4. Measure of Risk Aversion
Most people in the world are risk #vgrse But even risk averse persons differ
from one another on the degree of risk aversion i.¢. some people are more risk
averse than others. Thus a measure of risk aversion can be of some 'usé

Smce the utility function of a fisk averse pcrson is concave, the degme of -

‘concavnty can be used as a measure of risk aversion. The dcgree of concavity is
. mdwa!edbythcmagmtudeafﬁmsecondordcrdenvaﬂvcofﬂmcuﬂhtyﬁlmon
u’. Smcc the second order derivative of sucha function is always neganve.
the magmmde is given by -U” which will be positive. The measure of risk
aVers:on based on the second order derivative of the ut:h:y funcuon has been -
; fomlaliydeﬁned as— - ’

_ Ihmmasurels knownasA:mw Prattmeasumofabsolmc nskaversmn.'l‘he B
INeasure is fmc fmm the unit of masmment.

'2.3.5. Certainty Equivﬁlence'

Certainty equivalence or certainty equivalence income is that certain income
which gives the same utility as the expected uu];ty of the uncertain prospect. To
explain the concept let us refer to Fig 2.8. which is basically a repetition of Fig,
© 2.6. Asinthe case of fig. 2.6. let the uncertain prospect be incomes of OA'with
probability P and OB with probabitity 1-P. From the utility function we can see
that AA’ is the utility of income OA and BB is the utility of income OB.-

: . B/ ;
' T Ul
/Cl',! s
2 Lo S
'-‘ ) s
= i Fig. 2.
0O -“’-I
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LetOGbe&leexpected value of the uncenam prosgeca ie.

0OG=P xOA +{}— P)xOB Amdmgiy&mexpcctedunhtyofﬁzpmpem '
s GH =PxAA’ +(1-P)x BB’ . Now from the figure it is clear that the
" certain income which will give the same utility as the expectedutility GH of the
 uncertain prospect is OK. (utility of income OK is KL which is equal to GH).
Thus OK is the certainty equivalence income of the uncertain prospect that
gives OA with probability P and OB with Probability (1-P).

: '. The difference between the expected value of an uncertain prospect and its

- cerminty equivalent value is called Risk Premium or cost of Risk. In ourexample

* this is OG - OK=GK. The risk premium is the amount an individual facing the
uncertain prospect will be prepared to pay to msurer for a guaraniee of the -
ccnamty eqmvalent income.

Thenskprennum or cosicfnsk dependontwc things. Theyare
(i) Degme ofnsk aversion and
(n} %rmenf:momemthunmm

Inthe ﬁrstcasecost of risk for a more risk averse mdzvxduai is greater than that
ofaJessrisk averse individual. Since the degree of concavity can be usedus a
measure of risk aversion, the following fig. 2.9. explains the point.

Ay _
e L

_Utility

Income




- Infig.29.U mtheunhtyﬁmcuonofme first ludmdualwhm_s Icasmk averse
than ﬁ:c second individual whose unhty fum,uon is shown as Uyg-

-Inthe fig. 2.9. bothof&mhavcthcsanmexpectcdmconm{ﬂ(}) Thﬁccmmty
equivalence fortheﬁrstlndmdualls(}l( since OK, gives h:mt!uesamemhty--
(KL) asthecxpectad utility — of the uncertain pms;rnt (K L,=GH ). Thus

" the cost of risk for individual lis ‘

OG—OK -GI{

For individual Il the ceﬁaznzy eqmvalence is CiKZ since uniay ﬁtrm OK, mequal

. ' toexpected utility (GH). In the fig. 2.9. utility fmmOK,nKL,whlehlsequal_ o

o GH. Therefomcostofnsk forhdxwdmi Iis
C}G—-Olg =GK,

~ Since GK, > GK,, it .is clear that people with high-c_}egre'e_of risk aversion
would be prepared to pay high risk premitmn to have certainty.

In the second case cost of risk will increasc with variation in income. Let us go

. back to our two individual case. Suppose the first Individual Faces low variability
. inincome prospects while the second indiviclual faces high variability in the same.

Given that the risk a{acrsion and expected income remains the same forboth -

 costof risk will be inuhcr for the second individual as he h.xs hi vh vmabihty in
income prospects. 'I‘hs.sxsshomx dlagranumncally

Ay _
- By

Utility
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Uity

TAK, G B moome

Fig. 2. lO(b) ' :
Infig. 2. 10 both mdwu!uais have same expected income but with dlffe(em
vanabﬁxtyot income prospects. Indmduailm&wxpectedummcﬁﬁhas&g

_ certainty equivatence income OK, since OK,, gives utility K,L, which is equal
-tothe cxpecied uuiuy GH. Thus the cost of risk for the first individualis .-

0(}~0K #GK, - (fig, 2.10()

' wafqr Hesecaii individual the certainty equivalence income 150K.1 [fig.
+ 2.10.b] since OK, gives utility K,L, which is equal to expected uiility GH.

Thergfore the cost of risk for individual I is OG-OK, =GK, . Now Comparing
costof risk of both GK.> GK, hence it is evident that cost of risk varies depending
- on the vanab:hty ofi income with uncertainty. In this case the second individual
wﬁ!bepmmredto pay moretoavmd amcertamty '

| 2.3.6. The Ecommzcs nflnsurance

Imrospectwn and observed behav:nur Suggest that most people are nsk avérse

. in most of their dealings. In the prccgdmg section we saw that a risk averse
person facing an uncertain prospect will be prepared to pay pl_'cmj_m"q fora
guarantee ofwrt:iintyeqﬁivﬁkncc income. These two fécts afe indeed the basis
ofi insurance hw;mcss Insurance ccompames sale policies o&rmg compensauon _
* against loss of income or property arising from unforeseen contingencies. The

-insurance busmess t}uwes-on the fact that while many pwple tunsuchrisksand

therefore buy policies, in reality only ahandﬂuofttwmacmallwafer&ekssand )
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therefore need to be compensated.

- The preceding paragraph gives amnsaght 0 the nature of insurance: In insurance
there dre Iwo parties the insured party (i.e. the buyer of insurance) and the
~ insurance provider (i.e. the wpphcr of insurance) Insurance is a kind of contract
- between the two parues such that the i msurancc provider compensate for the:
loss or damage to insured party arising from the adverse state of nature. While.
~under favourable star of nature the insurance provider pockets the premium. -

Demand for lhsurahce :

- Now a question arises in our mind i.e. why does the demand for insurance - |

arise?:

“The obv 1ou1~,anmen:-,thatmstpe0;ﬂeam nskmmmnmofﬁrnm A
Therefore, a risk averse person facing an uncenain pmspect will be p@q:med to
pay pnem:um for a guarantee of cenamty eqmvaience income. '

Anuthenery 1mpommtfactordetenmnmgﬁmdmmndformsumlsﬂxm '
' 'ofmkarmenakpmmmmThxsconcepthasaktadybwnexp!mmﬁmm '
'?.35 mﬂusaximmlofmomeasmemssofcﬂmmyeqmvmmmﬁn* _
risk averse individual mll denote l:h;s mnt for the pmpose of buymg mmranee
ag:mstadverseslaieofmmre W '

There naddwommconcmngt}mdcamndfmmum Thcthwmu;nmsa;_.
' follows, iftaxrmburance1savaﬁabieanskavmpersonwolﬂdmﬂmﬁﬂ]yne o
mepemnwwldgcforﬁﬂlcoveragcoﬂusnsk.Afmmsmame:smmocat

N pren‘uum which leavés the insurance pmvxderwuh zero expmadpmﬁt. ‘Whete

the C‘ch(. ted. profit (EP).

= (Cb! tecuon of Premlum} —_ (zhe expetted a.mount of Compensauon tc be'
permdx ' A

For a formal p’root‘bf the theorem we assume that there are two state of nature:
 namely the favourable state of nature (f) and the adverse state of nature (a) Now

LW lthuut insurance letthe i income of arisk averse individual in the favoumble.

'statc of nature (X, 1he X . Supposc the state of nature is adverse insucha
situation hrs/her income {X_a) is X ,~L. Where L is the amount of loss/damage




w_hicﬁ is fixed. Thus without insurance.
X =X, X =X ,-L.
P=l-q 3 Paé a4

- Where g is the probability of the adverse state of nature (P;) and 1-qis the
probability of favourable state of nature (P,)

Now with Insurance _
X=X mpConld) X =X ,~pC-L+C.....ii).
P= l"l‘. q | . Pa“ a |

Whére?isme ptemi;léaéerﬁﬁitoféoverage andC'istilerveragc
'I'he:xpecmciuﬁlityof the risk averse indiviciual wogﬁdtheu‘tﬁe | |

' BU=(1-@)UK,)+qUK) (i)
AsperﬂwexpectedunhtyhypmhemswhﬂechoosmgCﬂ]enskaversemdmdmi'

will maximize expected utility. Thus to find optxmum C, expecwd utility (EU)
shouldbe maximised with respect to C.

: mﬁrstmdermndmonfornmnmgexpectedunhtymmsmmCmqtm
- 3(ED)

0...
“ac

Now parﬁaﬂy_'differenﬁaﬂﬂg_(iji) with respect to C, we have .

-

XEU) _ aU(x ), 99UXy) _
o ) ac 8
S - (x )——-—+BU (X, 395—(-—_0 -

= ~p(1-6)U (X;)+9U’(Xa)(1-p}=_

- o
since 5 g an

aX,
ac ~

dlfferent:atmg (1} and (ii) with
respectto C}
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Transfering terms we have

U (X, )1~ p) = p(1-B)U’ (X;)
U'(X,) _p(1-6)

= [ {iv).
¢ U ed-p) !
 Since under fair insurance expected profit is zeroi.e.

_ pC-6C=0 '
or (p-6)C=0
since C#ﬁ, p-8=0 hence p= B
' T‘tms'(iv}bacom,_
U'(X,) _
UX,)
o UX)= VX,
hence x‘=xf
Now using (i) and (ii)

o X,—-pC- L+C X, - pC
or . L=C
[m loss is equal to Coverage]

'I'tmf(xe:ffmmmnetsavmhbleanskavcmpcmnwdlgcfmmllmvm L
of his risk.

For a risk averse person the second order condition for maximizing expetted
| mhtyfoﬂmmmmﬁyﬁmnﬁwmvuyufﬁxeunjnyﬁxm ' '

J’ (EU)
c

* Fiieper;ithonid bemotedliaiseality Talriasurdhos ot posiibic becaisse
. of many imperfections in the insurance market,
Supply of insumnce 2

_Smoe lhere are demands for insurance for the market 1o exist there must be a
slmply side to it. Readers mylpethdps know that insurance is not provided for .
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allkmdsofnskstowinchpeoplemexposed. Forsupply ofmsum tobe :
&vnﬁabbmcfdhwmgmmgonsmbem _

a} R:skptﬂhngmpossibie
b) Itnspossiblefcm:emsumrtnsharemensk

' Szmplyofumuamemﬂbeavmiablelfnskpmlmg;spmsble Pwplcexposew” ;
'ﬂxmkjmnhandsmimlmmmnskssoasmavmdunfmemnngmﬂm -

" in future dates. It must be noted that for risk pulling to be successful risks must

bemwewdwwmchmanyagentsmcxposed.lnaddmanmkmmbe.

ma&‘nameatﬂnmm Ometwlsenskwﬂmgmﬂfaﬂandsnmnm o

wﬂlmtbeavaﬂaﬂe
mwmmwdmﬂﬁ&mmmmmw .
_availahiemmustofthecasessmﬂnnsksmmtmdependenL

Fa']arge.hmphy,:sa]mnd pto;w!s(e.g mdammm |
andwm)mmmemavaﬂabielfmspmubhmtﬂwmmmwiﬂ:,

: mmmmmsuﬁncmdmthenskmwhchmkm-__ '

-bangshmede&avdy_mﬂmngofnskhuiwmkpunmgmm.
) 7 -. . F . " | . ,- - . , -.
_ Nw'ammmmﬁamﬂﬁngwhichmmmm'
s mmm&laofmmpﬂswmldhavemmmg
. .
Thucmtwomllkmwnpmbmmmﬂnmmofm :

b Moral Hazard.

m&aofﬂmpmuemmhecmmmaﬂyﬂaemw(saymemm"
mmy)hmmsufmmammmmmem(ﬂnmwho '
huysmemsuramepehcy) Formstamcmcasecfmdmlmmthemud :
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of risk than the insurance company which offers the insurance policy. The amouni.

ofmmhusksobwouslyvamsfrmnpmsmtopersonmdmsnapmmcabhfor ]

themsmancecompanytoasscssthenskforeach pcwblecuswmerandﬁx
premium accordingly. Hence the premium is fixed on the basisofa notion of P
avuagnsknmbyd:f&rwmdwthls.ﬂowmsmhapoﬁcyplmmnﬁm _
.myheadtodxepmbiemofadwseselecnm Thpmp&ewhosensksmelnghct _
thanthcaveragc risk wzllfindthe premium attracuveandtherefom insure
"momghmdttmreforemaynotmm%usthemsumcompmywmmlcﬁ ‘
N aanhonlyh:ghnskchentsandthepemonsmbwuskwﬁlhwemmﬁm
mmmmammﬁmmmqmmm '

Tommadvemeselecummngfmmassymmcmfomauomhem :

'ueedtomvestforgemngrmremfonmﬂmanddes:gnauemuvcpolmfor .

- different groups of individuals. The complete solution to this Problem is difficult -
to achieve, The i insurer can at best discriminate between hxgh and low risk
customerstncopemthadv&rseselecmn ' :

Morﬂﬂamndmwmmwmmofmmsmmcommycancﬁmt '
ﬂmehabﬂnyofﬂlecompanywmmecompmyhmwmgmww&mpm |
mwnhapmumhrm%memy(say,carmdcmm thcftofpmpmy)
aquufferloss,dcpgndsmpanmﬁwpersonsownacuqnanqnmenuw!yon
thestatcofnaﬁ.:re Aﬁerhhvingmmmpaﬁcywéeﬁngdamgeﬁommh
- events, the insured person maytaiccless come to avoid such c(mtmgency A
numberofcxamplescanbeawd.Aﬁerbuymgapohcycovmngﬁle&.apmon
maybecomlessmﬁxlabommecauuons,asownpensanmoﬂassﬁnmdw&
~ isnow assured. Similarly a person hawngamed;caimsuramemay cutdown
spendmgonprevenﬂvecarcandevenseekexcmvenwdmaicm asthe costs.
will be compensated by the insurer. ' -

'Thmghnocomplewsoiunmshaveyetbecnfmmdfmsuchpmbhnmrelatedm _

- insurance business, companies try to come round such pmblems by various

"msures including suitable modifications in policy designs. For instance; to
overcome moral hazards insurance companies often practise ‘Co-Insurance’
'whembymemsumpmyalsahasmbearapmnfumose.Anothcrmmm
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practice is dedm:uon in which case msm'edpany:spaldmﬂyonﬂwexcessot '
iossovcrsonnﬁmdm?hszsmtendedmdmcmmgcmvdmcm

| wmzmmmmmgmismhdihmmm

chonnﬂng Discounungzsapmcess bywhlchfumremnmofmneyam
cnmumdmt}mrpresen! eqmvaientwmh.

PmsentValue Thedmmmdvaimofﬁmwmmﬂnmntvm

P NdPrmtVﬁm:Nethtvmuelsﬁgfhﬂ%mncebe;wunthepmsenﬁ

'Mmz‘wvamisw-ammofaM'Wh '

T # Fairﬁmhle Fmrgamblensaga@lc wnhmnaexpecﬁedrem

EWUW Wezghmdaverageofnu]mesofdlfferempmspectsofan
mmmnevem.

Cerﬁnyw ﬂnmmwhnhyﬂdsthemuuhtyasﬂg
cxpwmdunhtyammmthmnmnprm

md_mzmdifﬁememmmm‘m_m cértainty

| SmdemW&mofmmm
* Premium : Price per uit of coverage.
Fﬂrlnﬂmm !nmnamewhnchywldumexpectedwoﬁtwtheexposet.

AMM.AWMmmhasmuﬁormabom )
: thepmbab:htyofauum - :

Mmm Thecesewhe:emlymdwﬂm!swnﬂmmnskpmdme
insurance. '
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Moral Hazard : The case where individuals bevaviour s altered after buying

'Co-lnsuranoe Thecasewhercbythemsuredpartyalsohastobearapanof' -
theloss. ' |

_-I. Whyd:swunmgzsmﬂmdeahngwﬁhmmﬁmmhmm o

' 2_?.Analysethemtmempwaleqlﬂibnmofamm Howmlhecons;m
eﬂ‘ectedbyachangemthera!eoﬁnmst" |

3, "Whawﬂlbezhenammafacmmmmmmmpmlbudgamwhea;
' mrateonbmmwmg:shnglwﬁamﬂntofsawng" ' -

4. Whatdoyounmanbydmun&ngandpmsentvalm”ﬁxplamhowdoes _
apmducerdetermmetheopumalcombmanonofpmtandﬁxmre, .
Production. |

-'5.. Howwmﬂdymdisnngmshbeweennskavcmandnskiover?

6. Whmm&wexpecwdanhtyhypothﬁmm?mmgﬂwexpwmdunl@ ‘_
' hypoﬂmxsdenveﬂnuumyﬁmamfanskmnﬂmdual '

7. Cmsxderthefol!omnguhhtyfumﬂonl] ln(Y)wth:suﬁhtyandY;s'
' 'mcmncshowﬂmatnskaversmdecmasesmthmmmnmm -

8. WhatdoywmnbyCmantyeqanvakme’Umgﬂwwmeptshowﬂm"___- '
e nskavertctswﬂlhepfeparedzoavmdumeﬂamty '

9. Whaimmufnsk”ShowlhatCuﬂofnsthnesdxmcﬁymmcdegme_
‘of riskaversion. " ¢

" 10. Whydoesdemandformsuranceanse"(iweonmtlmeofthemmreof |
msuxancc" '
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11 Whatisfairiﬁwm ?

12. Uuder what condmens the supply of insurance be available ? Does the _
8 mmﬂmmwmmmtmmkpuﬂhnghyﬂxmm" e

13 Whatdoyaumeanbyassymemcmformauon?Whylsuapmblemfor
: msm'aneemarket"

14 Whatamﬂxc?robiemsmﬂithewonmcsofmmnce9H0wcanlhey_.'-"
bedvcmomed” o :

15. Whydoesnmal hazard aproblemformsurancemrkﬁ?liowcan
E mm&deducuonommnmt? :

2.6. Addiﬁonallleadmg
'_MaddalaandMl]hr “hﬁctmeommlcs”MchW!'ﬁﬂ

' 'Pindyckmanbmfem ‘Microeconomics” prantice Hall of India.

. .
 D. Wade Hands “Introduction to Mathematical Economics™ Oxford University -
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UNIT—3
- General Equilibriom

Structure :
© 3.0 Introduction
3.1 Objectives :
. 32 PmualEqmﬁbnumversusGmeralEthbnmnAppmach
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3.0.Introduction: =
Wealways:a&kabmnmﬁbmm;spemaﬂymmuemmcm i !
= menpk,eqdibnmnofammuﬁxmnﬂnuyaﬂwmmmﬁhm-l
mbssmmmmmmplwemmmm ‘Equilibriom’ generally
xmphﬁaposmonofmtwhmmmhasatendencymmw [fachangem
dwmhbmmpombnngsabmn&eongmalmhhuum&ﬁmmﬂy,um
| cajhdmbheqmnbnmnmmfuo:mcanedmmbmquumnummm.
_ canbeoftwotypus Pa:ualoqm]ﬂmumandgmeralethbmm%unnm
< wzthad:snncumbetweenmetwo Itdcalsw:thsomofthcm;orwsuesof 5

‘genezaletpnh!mm
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3.1 Objectives :
Wﬁen you smdjf this unit, you'wiﬂ be able to know—
» Distinction between partial equbnmnand gemra] equilibrium
- approach.
. Meamng of general equmbnum -
 Walrasian general equlhbnum systemwitha snnpie example
e Tatonnementand non -tatonnement mechamsms
5 o Theissuesof existence, stabzhty and uniqueness of general ethbnum
: .. K Conmbunon of Debreu and Arrow to general equilibrium analysis.

S 3.2. Psrtial Equilibrimn Versus General Equilibrium Appmeh

In'partial equilibrium analysis the behaviour of an economic agentor the
operation of a market is examined i isolation from the rest of the economy.
By tﬁaking.sﬁitabie assumptions the economic agent or the market un'dér.
study is shielded from the influence of whatever happens in the rest of the
economy. The response of the agent or the market to the given situation in
then analysed. The approach is useful for gathering insights into béhaviour of
* economic agents and working of markets. The analysis however remains _
partial or incomplete as it ignores the interdependence between the constituents
of an economic System which is bound to affect the individual choices of
' economic agents and equilibrium values of the different markets. )
In partial equilibrium analysis of consumer's choice, income of the
_ cbns;imer and the prices of goods a;é assumed to be given. We then look
for the optimal consumption bundle i.¢., the combination of goods at which
the consumer will be in equilibrium. The approach is useful for deducing the
conditions for consumer’s equilibrium in a restricted situation. The analysis
. can take into account the effect of prices and income on determination of
consumer’s choice but ignores the fact that consumer’s choice itself has some
influence on demand for consumption of goods and supply of Mucﬁvc '

* . services and hence on the prices themselves. The analysis, therefore, remains
" partial and unrealistic. Similarly in partial equilibrium analysis of a market, the
price determination of a good is examined assuming given demand and supply
curves. Bmmccwcmcognmematmarkmsford:fferemgoods (both products
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and factors) are interdependent, the positions of the demand and supply

curves canno-t be assumed to remain unchanged in the pmoess of price |
determination. Partial equilibrium approach is not eqmpped to handle such

: complwauons ansmg from mlerdependence of dlfferent consumems ofan
ecommc systent.

‘In contrast such. mterdependences are ernphastsed in the generat
ethbnum approach. Thus in general aqtuhbnum appmach behaviour of _
' mtem:lated economic’ agems and operations of interrelated markets are -

- Notwlthstandmg their differences, the two approaches are e -,
_ ' complcnm::mymnanue Pamalequ:hbﬂumanalysns,ﬂmlghmlﬁem
" nature, pmv:desameﬁﬂ pmhnunary:deaofbehavmumfeconomwagems
- and operations of markets. In doing so it provides the ‘building blocks for
~ more complete and complicated gerieral equilibrium model of an entire '
' mmmsymmwhmhﬂmmu&aimmdepmdemofﬂmmmmof
- the system are explicitly taken into account. ' E

{Check your progress:

. '. . mlﬁa! 3 .... _- 'm . .q- . : ..

33 Munlng of Genmll Equilihnum

Anecononucsysteﬁuscompnsedofnunnmuswonommagemm
agemmybeanmdmdualbuymgommmpuongoodsmdseumgpmdumve -
servm.Or_ﬁmaybeaﬁmpzmmngpmdmvemmtopmdmgoods_
to be sold in the market. Each agent operates (cather is assumed to operate)
independently guided by its self interest. (The individual may be seeking his/ .~ -
her own maximum utility and the firm is likely to be guided by its own profit
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" considerations.) Now the quéstions is whether such self interest guided actions
of economic agents can lead to a situation in which everyone attzins equilibrium
simultaneously. If such a situation exists, that indeed is the state of general
equilibrium of the economic system. Formally, therefore, general equilibrium

- may be defined as a situation in which all markets are cleared without

.excess demand or supply at positive pnces with all ecanam:c agents
~ being s:muiraneamiy ar equilibrium havmg optimised their respecnve'
goafs. _ ) .
The first task of general equilibrium theory is to deal with the e
question, i.c. whether general equilibrium exists under reasonable conditions.
Equilibrium without sizbility is useless as the economy will not tend to it unless
it is stable. Besides stability, uniqueness of the equilibrium s also desirable.
In the event of existence of multiple equilibria, the economy may expeﬁemé_
shifts between different equilibtium positions resulting in wide disturbing swings
from time to time. Thus the three basic issues that concerns general equilibrium
theorists are existence, stability and uniquéness of general equilibrium.

...........................................................

....................................................................................
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- 3.4 Walrasian General Equilibrium System

In the Walrasian system, at the beginning of each pened thc acanomy
has an initial endowment of resources distributed in the hands of the different

. economic agents. The economic process begins from the meeting in the
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market of these various econoinie agents. The Agents are present in ;he
market as consumers or/and sup;ﬂiers of prodﬁct_ive survices or/and 5
_ entrepreneurs. As consumers they try to determine the way in.which their
" consumable income is to be shared out in the buying of various goods so as
' to obtain the maximum utility, As supphers of productive services agents try
to obtain the best balance between the i income received in payment for these
services and the sacrifice involved in their supply. The entrepreneurs try 1o~
maximise profit from their own activity by attempting to maximise the difference
between the value of the goods produced and the costs sustained in pmclucmg
themn. The central problem of Walrasian theory is to show how the voluntary
exchanges among fndividuals who are well informed (each is perfectly aware
of the terms of his own choice), self interested (each think of hlmselﬁ'he:self) o
mdramnal(eachuytoopummeowngoal)mﬂleadtosystamucorgmnsam
of production and dlamhutlon of income which is eff‘ c:em and mutually
Imhemarketthe actions of the dﬂ‘ferent €Cconomic agens mcoordmated
~ by the prices. The prices are the parameters on the basls ofwluch individual
. agents make their choices. However, the prices themselvm are not mdependcnt
~ of the choices. Indmdual choices, through their i impact in market demand
and supply; affect the piices. An economy zfs in Walrasian general equilibrium -
when there is a set of prices such that (a) in each market demand is equal -
- to supply and (b) each agent is able to buy and sell the quantities that
' optimise hisher goals. " | |

B4 Takmnements

The model of price formati_on un'derlyi'ng Walraé.ian Ihfcory; is one of
competitive bargaining. He conce_ptuﬁlised markets as auctions. At the
beginning of the bargaining the auctioneer calls out the prices and leaves fhe
'acents to formulate their buylnét and selling proposals. If in these prices the
supply and demand are equal for each good, the bargaumng is closed and the
agents carry out the exchanges. If this does not happen, the auctioneer will
" adjust the prices by increasing the prices of goods in excess demand and
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decreasing the pricés of goods in excess supply. This trial and error PrOCESS.
which Walras calls tatonnement, will coitinue unil all excesses of demand and
supply have been eliminated. The prices tried in the adjustment process are -
virtual prices in the sense that no transaction takes place during the adjustment
process. The exchanges actually take place only in the equilibrium prices.

3.4.2 The Existence Question :

. To capture the uzterdependmce between choices of individual agents :
‘Mprmmﬂeﬁﬁemmmwmmamafﬂnm
equations. The equations of the system are derived from optimisation procésses
of economic agents. Optimisation process of an individual yields the individual
demand functions for consumption goods and supply functions of productive
services. The optimisation of firms yields demand fanctions for productive
services and inputs, and supply functions for products. Thus for each market
te. fnreachgood)thxeesetsofequanonsareobtamed— 3

(a) demand functions (b) supp!y funcuons and

' (c) the ‘clearing the market',equation which stipulates the equilibrivm -

; condmon that for each good sum of demands by different agents must be
" equal to sum of its supplies by the different agents. The variables to be
determind by this system of simulataneous equations are the prices of the
dxfferemgoodsexchanged quantities demanded of the different goods by the

 different agents, andquanﬁmawhedofd;edaffmntgoodsbythed:ﬂm

' agents. If this system of equations yield economicaily sensihle solution value
for all these unknown variables, general equlibrium is said to exist. ;

A necessary condition for such a system of equations to have a solution

is that the number of unknowns is equal to the number of equations. Though

~ Walrasian system usually satisfies this condition, one of the equations in the

* system is functionally dependent on the others. (When 'clearing themarket

equations in all but one market is satisfied, the equation for the remaining

market will be automatically satisfied. Thus if there are N markets, only (N-
1) ‘clearing the market’ equations will be independent. As illustrated in the
next section, this follows from the budget constraints of economic agents.) As
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a result, absolute levels of all the prices cannot be:detcmmiec.i.‘ A way out of
the problem i to take on of the prices as a numeraire or unit of measurement.
" and express the other pnces in terms of the numeraire. |

" The number of mdcpem:lent equamns being equa! to the number of
‘unknowns is however merely a necessary but not a sufﬁcxem condition for
exxstcncc of a solution to a system-of equauons ‘The cx;stence of general -
equilibrium for a cmmet:uvc economy was pmved not by Walras himself but
by other economists in the subsaquentpemxi, specza!ly by Arrow’ and Debreu. _
But before takmg up their contribution, we have a simple illustrative modei of
competmve general equlibrum to explain the qucsuons of exlslr:nce stahahty
and umqueness of the equlhbnum

343 'ﬁASixhpleExambléofWah-asianGmém}Eq:ﬁﬁbrium,ﬂié
General Equiibrium of Exchange,Le. the case of consumption without
 Suppose that in an économy there are only two consumers A and B who
receive a regular endowment of two goodsXandYTheendowmem ls'
represented by the point E in the Edgeworth Box (Pig 1) (A's posnt:on is
measured from the origin O, anstfmmO) '
y A

g

O

_ th.'

- AtE, A's mdlﬁ'etencecmveU hasag:eatersioperhanﬂs ie. AtEthz___'
'MRS ofAlsgrea!erthanthaiofB (MRS*, > MRS®,). This means that
- atE, AvaiuesszennsonmorehigtﬁythaﬂBdoes.Henwasccpe for

fruitful exchange exists. A cz_m trade Y for X's with B and both can be on




higher indiﬁeten:;e curves by moving to some point in the area bounded by
U*andUB_.Onceﬁecxchangepamgssét&rts,ﬂwconsmmmwmﬁnallysetﬂe
down at some point on the'-_Tt portion of the contract curve. Because until
. they reach the contract.curve. the scope for further fruitful exchange will exist
' and so further exéﬁanges will take place. The exact equilibrium point on Tt
.is yet indeterminate— the present case hemgmatofabzlatemlmmpoly Let
us now discuss what happens if the markets are perfectly compennve
Under perfect competition both consumers will behave as price takers. -
“The price ratio p = (P, / P,) will define the slope of their budget line which
* will pass through the endowment point E. The budget constraints stipulate that
the value of l:hc consumpnon bundle choosen by a consumer must be eqnal
o the valué of the endowment i.¢. For A.-
PX, +RY, = PX,+P Y, ... (H
Where X, and Y aredemandsforXandYbyAand X and Y are
- endowments of X and Y w.:th_ A. Re-organising (1) we have
Pu(X, —X)+P (Y, -Y,) =0
or P,ED,* +P,ED,* =0 .....(2)

- where ED A and ED* are mbpecnvely the excess demands of A for X.
and Y. | |

 Similarly for B also we have— )
P, ED,® + P,ED.? = 0 ——— (3)
Addmg up (2) and (3) we get
- P,(ED,* + ED,") + P,(ED,* +ED V) =
or PED, + PED, =0 - (4)

Where ED, and ED, are market excess demands for Xand Y.

The equation (4) represents the famous Walras law which states that
price weighted excess demands in all markets must sum to zero. i

5 comllaryw—- | e ot

(a) if one market has posmve £XCEess dcmand, another must have negative
| excess demand (ie. ex<:ess supply) and

(b) if all but one markets are in balance (i.e. ED= 0) the last one must_:
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alsobcm balance.

- The Walras law considerably sunphﬁes the amlys:s in the present case of
' on}y two markets, when the market for X is cleared, by Wairas law the
- market for Y must also be in balance. Thas we can now taik of general.
equilibrium merely by focussing on the equilibrium in the market for X.

g

Fig.2 _
Let initially the price ratio be as represented by the slope of the budget

line Et (Fig--2). At this price ratio (say p,), A would like to consume at G and
BarH. Clearly there is no equilibrium as demand for X (=X, +X,) exceeds
the total endowment of X given by the length of the edgeworth box. There
is positive excess demand for X (and negative excess demand for Y). Ina
Walrasian world no transaction takes place at such prices. Instead the system
 tries outathcrpncesand exchangestake place mly when thc marketcimnng
prices are found.

vt

x”i"

_ Fig.3~ : Figd
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. Letus :_iext consider a higher relative price of X, say p,, repres’ehted_ '
by the smpc of the line ET. (Fig. 3). This time there wili be negative excess
~ demand for X (and positive access demand for Y.) The two situations are
represented by Lhe points L and K in Fig. 4. L shows positi?e excess demand
for X at low relative price p, and K shows negative cxcess demand forX
a high relative price p,. If the excess demand functxon is continuous between
L and K, then there must be at least one relative price like p3 at which |
ED,=0, i.c. market for X is cleared and so market for Y is also cleared and
E we have a general eqm]jbnum In Fig.-3 this is rcpresented by the pomt eon
the line Ee.

Ate both A and B are in equilibrium, their indifference curves being -
“tangential to their budget line Ee at e. Indeed the two indifference curves are
tangential to each other at e. Thus thé cthbnum lies on the contract curve
and therefore is Pareto optimal.
A question now arises as to how the ecanomy is to find the cthbnum.
In a Walrasian set up, the equilibrium prices are _found through the process
* of ‘tatonnement or grouping, i.e; 'thfoﬁgh a process of trial and error w_ith :
 alternative sets of prices. | -
- The convergence to the market clearing price set will take place if the
economy responds to positive excess dcmand' by raising the relative price and
to negative excess demand by iowenng the relative price. Indeed competmve
markets are known to respond in this manner. '

3.4.4 The Question of Stability :

The stability of the equilibrium requires that it is automatically restored
after temporary disturbance. This requires excess demand 1o be negative at .
mlati_v.é prices higher than the equilibrium level (so that downward pressure is
generated to bring the relative price to the equilibrium level). Similarly at
below 'equiﬁbriu;x; relative pﬁees. excess demand should b_e_pdsitive (so that
. upward pressure is g'enerate,d to bring the relative price to the equilibrium

level). ' )
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In oﬂmerwoxdssmbﬂ:tyofﬂmeequmMummqmresﬁmﬂleemdemﬂ
' funcuon is negatively sloped in the neighbourhood of ihe equilibrum relative
% price (i. e. thc relative price at which excess demand is zero), i.e. at the
ethbnumpomt, thcestsdcmand ﬁmctmnmmtcutth: relative pnccaxxs
fmm abcwe

3.4.5 The Question of Umquenm : :

When the ED, function is negatively sloped through out (as in Fig.4),
it can cut the relative price axis only once. Thus there will be a unique stable
equilibrium. For multiple eqw.hbnum to occur, the E'.D must cut the relative

- pnccansmorcthmonoe(asmﬂg
Forth:stheED fumuonmustchangedimﬁmahds!wu!dbepositively

skmedforsome range of the relative price. Let us take up the possxbxhty of
the ED, ftmcnoubemgposmvelysloped.

_ r={_"’#')
d__.
EdDy
F:g5 '

-~ Whenthe re!.anve price P, /P, goes up, the subsmuuon effects of both
A and B wiit reduce the demand for X. But the income effects of AandB
. - will be dissimilar. A, who has arelatively poor endowment of X, experiences
* income loss. But B, being richly endowed with X, has incotne gains. Assuming -
X to be a normal goo_dio both'A and B, A's income effect will fower demand
for X but B's will raise the demand for X. Now for the ED, 10 be positively
. sloped, (i.e. for ED, 1o increase with the increase in P,/ P,), B's income
effoct must be greater in magnitude than the sum of the two substittion effects
and A's income effect. The possibility cannot be themrcucally ruled out, but

will occur anly undcr some extreme condmons
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Thus multiple equilibrium cannot be ruled out. But a unique stable

equilibrium is more likely.

Checkyonrpmgress

1. When aneconomy is said to be in Wairasian general equilibrium 7
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2. Wrile anote on tatonnement mechanism.
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3. Whatdo you mean by stable equilibrium ?
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s Intmduction to the Contribution of Debreu and Arrow:
- The idea of general equxhbnum had developed since the time of Adam
Srmth, mostly through the pioneering works of Walras, Von Neutnann Wald,

Hicks and Samuelson. But it was left to Arrow and Debreu to spell out precise
microeconomic assumptions at the level of microeconomic agents that could be
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used to show that the model was consistent. Thus the principal achievement of -
w-Debreu model was to lay out explicitly the conditions under which it
was possible to claim that a properly chosen price systern must ziiways exist

that can guide diverse and independent agents to make mutualiy compauble -

N choxces The model can be outlined as follows

The model assumes that the fo!lowmg information is known _
1. There are g commodities, denoted by k' (whe:rc k=12,.....0)

2. Tﬁgre are ‘'m’ consuxmrs,-denotedby i (whcre i=12,.....m)

3. There are ‘n’ producers, denoted by j  (wherej=1,2,... ....;,,n)
| 4. Technolo‘._,ical constraints to production. |

S Psychoiogcal charactenistics of each consumer, 1ncludmg tastes.

6. Imtxal endowment of resources of each consurmer. -

7. The share of profit of each producer which belongs to each consumer. -

The commodities are aset of goods and;ervmes specified in terms of
their physical characteristics and place and time. Each commo&ity isgivena
price. The price vector is = (p,, PyeveeereeresP,)- | #

Producer j facesa tcchrmlog:cal constraint whlch s dcno-tcd by Y It
contains all the combinations of inputs and outputs which are technically feasible |
tothe producer. A production plan is one of these combinations and is expressed
" by t_he vector y; = (yj!,yjz.............yﬂ). In each .produlcltion plan inputs are
. represented by negative elements and output by positive ones. The producer

will choose a preduction plan so as to maximize proﬁi- R, =Py ‘
Consumer ‘i* has aconsumption set which is denoted by Xk conléins
the various consumpﬁbnplanscompﬁsingof all &wconabiﬁations of commodities
which the consumer can buy and sell. A consumption plan for con:suincr iisa
vector X, = (X, X, X whose negative elements are the goods sotd and
- positive elements are tﬁc goods bo'ught, For some goods there are physical
constraints. For example, it is impossible to sell more than a certain number of |
working hours per day. Again, a preference ordering which expresses his tastes
is defined for each consumet. Finally, given the resource adowinent of consumer
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i’ denoted by o, = (c”,crd, ..... 51) and hlS profit shares,

0, =(9,.9,,..... ) his total wealth is defined as w, = po, +0,t where

r=(R,,N,,......, T ) Thc consumer will choose x; within X, with the

objective of maximising his own sansf&cttc-n under the budget constraints

px, < w,, . |
Thus the economy is an (m + n)-ple, .

REER ETCTR SRS SRS 2 S
which includes all the plans of actions of all the consumers and producers. Each
element of the (m+n)-ple isa vectorof ‘1’ elements. In such a state of economy
the net total demand is Z = x~y — 0. Anequilibrium is an (m+n+1)-
ple, | |

CRR 3 L S SN M A 5 ) |
such that x * maximises satisfaction of all the consumers; y* maximises profit of
all the producers; all and only available resources are used,l e.x' -y =0.
The vector of equilibrium price is p*.

Using Kakutanis fixed point ﬁworem Axraw and Debreu proved the
existence of this equilibrium in a competitive econorny under more gcneral
ceudmons than their pmdmssors The: cmdmons are—

1. “Each consumption set must be convex so that if ;wo consumption plans
 are in one set, this will also include all their linear and convex
2. The consumer must be insaﬁablé in the sense that for every chosen
consumption plan mere will always be another whichis preferred.

3. Total production set must be convex. Thus it excludes the possibility of
. increasing returns to sale. However, Arrow and Halm ex’tenm this

existence problem with limited amount of increasing returns to scale.

4 Thcre isno extemahty

This mode] was extended to incorporate uncertainty situation. A further
specification, i.e. state of natufe_was attributed to the goods. In this context -
Debreu introduced the concept of contingent commodity. It is assumed that
there are contingent markets for each possible states of nature. Arrow also
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introduced another instrument known as ‘Am)ws.’ security tohc_licaté allthe.
contingent markets. Thus the element of uncertainty was inciorpbratéd in the
general equilibrium analysis. -

' 3.6 Non Tatonnement Proeesses :

- The tatonmerment process does not seem to be a good description of

the pnce machamsrn In this pmcess transactions are supposed to take place

‘only when the equahbnum prices have been foynd. Any exchangc between
. economic agents is ruled out during the sea:ch forﬂxeequmbnwnpmes. This .

s highly implausible, Moreover the tatonnement process conce_pnmhsed by
Walras is highly centralised, wmledlemmpeteuvep!muachamsmlsmﬂy _
:thoughz tobe a completeiy decenuahmd process

For these Ieasons £CONOMASts. have come up with non-tatonnement
' processes. One such process has been formulated by Halm. In his scheme at
an initial set of non-Walrasion prices economic agents carry out transactions.
" But not all agents can realise the trade they desire and excess demands and _
. supplies appear in markets. These excesses generate price adjustments. At the
new prices ageumcanagaxnmadeandagmnexcesscswﬂlmmoutgmmﬂng i
- yet another round of price adjustments. Hence during the process no{-ohly.
prices change, but also the quantities in the hands of the agents. These quantities
‘are however assumed to change only through trade and not by consumption
- or production. Production and consumption are assumed to take place only -
's&he_n the equiiibrium.pficcs have been established, i.e., when all excesses
 have disappeared. The prices and allocations emerging from the process in
general will be different from those generated by Walrasian tatonnement.
Nonetheless the final allocation has been shown to be Pareto optimal.

Check YOUr progress:
1 What do you mean by nou—zamnnemem p:ocess ?

........................................................................................................................




3.7 Summary:-
~ The partial equlhbnum analys;s is concerned wuh me behaviour of an
economic agentor operation of amarket in isolation of the rest of the €conomy.
On the other hand, the general equilibrium analysis is concerned mm&nheharvm
 orequilibrium of all the economic agents and all the markets simultaneously. The.
. general ethbmxm analysis assumes interdependence among all the economic
agents and all the markcts
An economic system is comprised of numerous economic agenm Evcty
" economic agent tries to maximize satisfaction as a consumer or maximize profit
as aproducer. ‘When such self interest guided aétions of economic agents leads -
sommaﬁonwtmeeveryoneaﬂmnseqnhbmmsumkmsly it ascalled agmera! ‘
ecpulibmm.
 Leon Walras has an :mportant conm'bunon to the general equilibrium
'analysm The central problem of Walrasian theory is to show how the voluntary
exc!mngma:mnbmvxdualswhoamweﬂ mfomxcd,selfmtemstedandramnal
will lcad to a systematic organization of production and distribution of i income
" which is efficient and mutually beneficial. An economy is said to be in Walrasian
“general equilibrium when there is a sét of prices such that in each market demand -
xsequalmsupplyamieachagemxsabiewbuyandseu the quantities that optimize
his/her goals.
The talonnemen{ mechanism has an xmportant place in Walzasmn theory
_ of general equilibrium. Wdlrasoomepmmsed m.'n‘ketas auctions. At the beginning _
of the bargaining the aucuaneer calls out the prices for the gcxxis and services to
be traded. If in these prices the supply and demand are equal to each good, the
bargmnmgxsclcsedandmeagentscanyom transactions. Ifdemandlsnothml _
to supply the auctioneer will adjust prices of the good by i increasing pnc_es ofthe
good i excess demand and decreasing the priées of the good in excess supply.
_ This trial and error process will continue until all cxcess of demand and supply
have been eliminated. ;
The firstissue of general eqmlibnum theoryisto deal with the.existence
' question, i.e., whether general equilibrium exists under reasonable conditions.
The second issue of general equilibrium is stability. Equilibrium without stability
is useless as the economy will not tend to it unless it is stable. Besides stability,
uniqueness of the eqniﬁbrium is also desirable.
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3.8. Glossary: - _ _

' Phr@equﬂbrﬁxm:AneqMﬁbﬁmnoflanecomuﬁcagmtméﬁlmoram
determined independently of other agents or firms or market.

General Equilibrium : A situation where all the economic agents, firms and

markets attainequilibrium simultaneously. - '

Tatonnement : Thebaxgmmngprocessby whnchequzhbnum:sreachedmme

- Walrasian market. Intlnspmcessasetofpmesxsﬁrstcaﬂedbythcmoneer s

which is thcn adjus:ed upward or downward according to excess demandor

‘excess supply szmanmandaaewsetofpnceslscaj}cdj‘bepmcmcmunms _ |

- untilan equilibrium set of prices is reached where demand tsequal to suppiy or
there is no excess demand or excess supply.: _
Stable equilibrium : An equxhbnum position where if there is any devxanen_ )

_ from the equilibrium position, automanc forces will bnng back the ongmal
eqm]ibnumposmm

3.9 Self Assessment Test :
L. Whatdoyoumanbygencmieqmﬁhm”Explam!wwethbnum
* isreached in Walrasian general equilibrium system.
2. Explain the existence, stability and umqueness problems of gencra{
equilibrium with an example.
3. Explain the contributior of Arrow and Debreu t0 general equilibrium.

3.1{) Snggested Readings e w

1. Maddala; G. S. andElieanﬂcr(ZOOél) “Microeconomics—
Theory and Apphcanm”, Tata McGrow Hill Publishing Company
. Limited, New Delhi. <

2. Koutsoylanms, A (1979), Modem chmecononncs, Mcmillom

London . : -

3. Baumol, W.J. ( i982) Econcmnc 'I‘heory and Operanon Analysis”,
Prentice Halls of India, New Delhi. .

4. Screpanti and Zamagri (1993), “An Outline of the History of

| Economic Thought,” Clarendon Press, oxford .Page -340-344;
*e® e
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40 INTRODUCTION.

" Welfare economics s an important branch of economics. It is mainly concerned
| wzth the allocation of resbu_rces in such a way so as to bring about maximum

- possible welfare in the society. As we all know that the basic of economics is
that our wants are unlimited, but the resources or means to satisfy them are very
 limited. Therefore, the efficient allocation of resources is very much essential so
that the maximum possible well-being is attained in the society. Weifare economics
has positiv_é as well as normative aspects, The positive science explains things
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asthey are. On the odwrhand, the nonmnve science mvolves 'valmjmlgements
in the sense that it expiains what should be done. The two basic issues of
; weifmae economics are efficiency and distributional equity. These two aspects
willbe discussed lateron. .

. 4.10BJECTIVES

When you study this unit you will be aﬁie o know—

* ® Pareto optimality and conditions of it. |
. Extcuwlltyamipubllc goochastwo impoxtant causesofnwket fallum.
» Effects of price control on social welfare. _ .

‘& Compensation principles of Kaldor, Hicks and Scitovsky.

‘e Social welt:aré function and A_rrow's. criticism. )

& Arrow's impossibility :heomm

42 PARETO OPTIMALITY AND THE NECESSARY
CONDITIONS TO ATTAIN THEM
: Asmnmxedearherme two important issues of welfare economiics are efficiency
and distributional equity. Here efficiency is used in the sense of Pareto Optimality.
* Pareto Optimality o efficiency is defined as a situation where itis not possible
to make someone better off withodt making someone'eL;;e worse off. Pareto
Optimality réquires satisfacﬁion of three conditions----a) efficiency in

consumption or exchange, b) eﬁicxency in productionand c)efficiency in product
* mix. Eachof these three conditions can be cxplamcd as follows.

a) El'ﬂciem:y in consumption or exchange: -

_- Pareto Optimality in consumption or exchange fefers 1o asitoation where itis
" impossible, by any redistribution of the products, to increase satisfaction of one
 person without reducing the satisfaction of any other person. This requires that
~ the margmal rate of substitution (MRS) between two commodities must be

equat for each consumer. MRS between two commodities is defined as the
: g o _




maatwhnhmgmdmbcmbsunmdfamwmhthemmns :

uthesatmlevdofsansmmmnmofeﬁ‘mmymconsummms
shownm!’igdti '

i M4l CommotiyX

~ inFig4.1. Letus take two consumers A and B consuming two commodities X
mymmmwmmofmsmmfmmmmem&ml

__mwmd&zmmgmnofsmmedfmmﬁewwmﬂ -
uﬁntylmlsomemmmmbegmmmmusmmﬂnumf _
levelomegawnbynxhﬁaummU Giventhcuﬁlityml'ofﬁbyuw
* A'sutility will be maximized at point P subject o U,, AtPﬁmslopeof
aeequaLT‘hcshpeofanmd:ffefmmealanypmm:smmgmma
mmﬁm(mmmmmm slopeof _
.U, :stheMRSofoorontcmsumAwhemasslopeofU xstheMRScf
: _XforonrconsnmerB '

Hemeax P, MRS* ,,ums'“
' Tlms?:sapomofeﬁ'icmacymmummon

‘mmmmamﬁmﬁﬁmﬂmfdbmhMVMA
andB(tfnsusMshowanig—d» 1). If we join the tangency points between the

5 itdlffﬁewcmvesofAmB(hkepmumFig«% 1) we will get a curve like

OaOb,whmhnskmwnasEdgewonhoonmcme Ailthgpoints_on:he -
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contract curve 0a0b sansfy the Pareto Op(lma.llty condmon of efficnency m;
consumption since any pointon OaOb satisfy the conditionof

F

_MRS‘“:MRSBX‘;

- Any jxﬁut within the box diagram represents a particular pattern of distribution
of the two commodities X and Y between A.and B. A point off the contract
curve is inefficient in the sense that itis possible to increase the satisfaction of A '

.orBorboth through ared:smbuuon of these twocormmdmas without reducing
the satisfaction of the other. Letus takz a point off the contract curve, say point
Z. PointZ represents a pamcular pancm of distribution of commodltles Xand

.Y between Aand B. Comspoudmctoz,mson mdszemncecmch whereas
Bisonthe md:fferencecurvc U, bmhrecewmg aparticular level ofsausfacnm

: Now 1f we move from pomt Z1o pomt P, then A will be ona higher mdtﬁ‘erence

curve U, whereas B will be on the same mdxfference_curvq U, It means that

A's satisfaction increases while 3‘3 satisfaction remains the same. Sinlilaﬂy we

can show thata rmvcment from Z can increase the ievel of sausfamon of Bor

of both w1th0ut reducing the sansfacuon of the oﬂler

T?lus !ke margma! condition for Parero Opt;‘ma{ir) or efficiency in

. consumption requires that the MRS between two conunod:rzes should be

equal for all the consumers.
b) Efﬁciency in pmd’uc_tion:- :

Pareto Opumahty of efficiency in production is a sifuation where d.lﬁ'erent factors
of production are so allocated between various lines of production that itis
impossible to increase output of any one product without reducing output of any
other product through a reallocation of the resources. For this we require that _
- the Marginal Rate of Technical Substitittion (MRTS) between factors should be
: equél for each product. The MRTS between two factors can be defined 4s the.
rate at which one factorcan be substituted for the other whzle level of output

remamsthesam =
/
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© Capital (K)

e Figd2 Laboxd) . .

The efficiency in production is shown with the help of Edgeworth box diagram
inFig4.2. Let us take two commodities X and Y, which are produced with the
help of two factors labour (L) and capital (K). The production levels of
‘commodity X is measured from the lower left hand comer upward and the.
- production levels of commodity Y is misasured from the upward right hand comer
 downward. The various isoquants represent various levels of production for the
twoconmod:hzs.?obegmwnhhtmmmﬂmdnm&monbwlonm
gwenbythexsoquaqu MYlwamWofalwmof
factmLde.Nowmhavcwmammethepmdnmonansubpctmme
gwenlevelofpm@.\cumof‘fl Ttusmmmedatpmmﬁwmmmﬂzs
tangent to the isoquant X 1. At E, the slope of Y1 and X | are equal. The slope.
ofaummatmypmmmmmunmgma}mofmmlm
(MRTS) between two factors, Thus,slopeole is the MRTS of L for K for
comnwd:twahamslopeonlmmehM'SMLforKformmodﬂy

Hence atE MRTS" -MR’I'S"L‘- '

Thus E isa point of efﬁcieucy in production. This is due to the fact that the
- marginal rate of technical substitution between the factors is equal for each
productatE. -

Similarly we can represent a number of soquants for both commodity X and Y

' (ﬂns:snotsimwumf’g—ln) Ifwepmﬁntang:ncypmmsbetweeuﬂwmquams

of X and Y (like point E in an-4.2)wew1ll gelacurvehk:erOy which is

“known as Edgeworth contract curve. All the points on the contract curve OxOy
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satisfy the Pareto Optirnality condition of efficiency in prodiiction. In other words,

ach point on the contract curve is efficient in the sense of Pareto Optimality,

where ' ' ' L '
MRTS®, = Mk"rs'“ =

, ?i'ms rke margmal condition for Parew Opnma!uy or e_ﬁ‘ic;ency in

: 'pmducnon requires dmt the MRH befween two ﬁlc:ors s}wufd be equai '
- for all the pmduc!s ' '

' '_c)Eﬂidmcyh:pmductmm'

'-ﬂzﬂurdmnd:umformxetoOpnmahtyxsmccfﬁcmym;nodw-mﬂus- '

" m:pmzrmmeeombumofamformmmmmmmm-?
be consistent. Forattauungefﬁmencympmduct«mmﬂmmargmalra:eof.- : .
_ substtmuou(bﬂlS)betwecnanytwopmductsmustbeequaltmhemargmaI :
demmmmmmmmbofmo
| prodncts!(deltmeans ? S |

:_ Rﬂls ahiRT _ t.'_.
' Smeﬂ:eamoumofresom&smhmﬁed.touﬁcmasemcwtpumfompmdml__ :
wehavcmtransfcrresmmsfromotherproducts Le., we have to reduce the
outpmofﬁxeothcrpmduct(mo!herwo:ds wemfomungompm&wtmto
~_another). The rate at which a good can be transformed into anotheris known as
nmmof@m}mmmmwmﬂmdmsm:;'-
) ofoorY(MRI’XY)showsﬂ:emmuntonthatmbesacrdiwdmmderto_
obtamanaddmmalumwfx. i '

Thusmshows the rate at which a good can betténsfomledintoanéther(m

the production side) whereas MRS shows the rate at which consumers are
- willing to substitute or exchange a good for another. For a Pareto Optimal
 situation these two rates should be equal. Let us take anumerica exampleand :
' scewhathappensnfﬁsesetwomesarenotequal '

Let us suppose that. hrﬂ_ts_“zszlX; MRT, , = 1Y/1X.

0




_ TheMRS,, =2Y/1X implics that the consumer s willing 1o exchange or sacrifice
. twounitsof Y for one unitof X, .., the consmer values X more initerms of Y.
I we can increase the production of X then the welfare of the consumer will
increase. On the other hand, the MRT,, = |Y/1X means that if we
reduce!hcoutpmonbymunuwecangetonemeumme Inwmsof
. valuelh:soneaddmonalumtowabeeeqmvalentwtwoumtsonforthe
oonmme;(mme MRS -2YllX}.Themfore :fwelrmscmepmdwuonof
R by reducing the pmducuon of Yit will increase welfm Thus, if
. MRS, >MRT,, then wegﬁmmubemcmased byi mcreasmg thepmdumon
quat the cost of production ofY. |

Onﬂieotherhand,lctussupposetlmt
MRT,, -ZYle MRS ==1Y!13L

! -Hen‘: MRT -—ZYlemnsﬁ)eeeonomympmdwctwommumtson
| bymﬂcmgaﬁyomunnofxmmmemnmcmofx;smmm
 of Y.Onhe otherhand, MRS, = I'Y/1X means that the consumers are willing _
'-'mexchmgcmeumtof'rfommumtofx ie. theyvaluemesetwogoodss
'.--equally So,byreducmgomumtof}(wecanproducctwommumtson
-wlmeasthcm:smadytosamﬁccmmtoﬂXforonemﬁchmly

: Tkus if MRT, >MRS, then w{fare can be mcreased by mcmasmgtiw
- produmanofl’arrhe cosrofpmductwnofx Sl &

| Q. No.1. What do you mean by Pareto Optimality?

Q-No.2. What are the marginal conditions of Patctc, Optimality?
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Q-Na.S.Whatdoyw:manbymargmalra:cofsubsﬂNUmmargmalmmof
technmlsubstxmmumdumgmalmmdmsformm?

'umnmmmmuc GOODS

Ape:fwuycmnpcnnveeqmbnummsamnbepmwmmmvmdm -
' mmm&lmm&ﬁmmfusmammwmmemmm
fadwxhemaneﬂicmauocaumofmmmmyesevﬂﬂfm
responsible for the market failure. Anlmpomfacmrmpousiblcfornmdwt :
failure is the externalities. We have already discussed the conditions for efficiency
in production, efficiency in consumption and overall economic efficiency (ie.,
efficiency in product-mix). These conditions are based on the assumption that
producﬁoncoétsarebwneﬁymﬂythcproduoerofﬁleproductandihanhe‘
uuhtydcnwd&ommnnmamsenjoyedonlybythcmmhaseﬂconsumen :
. However this is not always true. Themm‘ecanamprodwts producnonor ”
consunlpamofwhnchmvutmextcnmwﬂ'mmmtemam ’ E

431 EXTERNALITIES ;

Externalities are the extsmal effects of production or consumption by one agent
(or decision mak{ng unit like producer or consunicr) on the production or
.consum'ptioﬁ of another agent. Externalities exist when ‘production or
- consumption decision of one agent affects the production or consumption
opportunities open to another agent directly rather than through prices he or
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* she faces. Externalities may be positive or negative. If production or consumption
* by one person renders benefits for others it is called positive externality. On the
other ﬁand if production or ‘consumption decision by one person causes cbst
forothers itis called negative externahty Extemahtxes can be classified i into
following fwrmrps—- :

_ a) Positive extemality in consnmption- Let us take the exaniplc of
vaocmaﬂomWMuonepcrson:svacematedxthe!psnotonlymepcrsonwhom_
vaccinated but alsc his entire neighbourhood by preventing the spread of the

infectious diseases. Thus taking vaccines by one person renders posmve
(extemal) benefis or the eatire neighbourhood. C

b) Negative ext'emalityinconsumpﬁon: Let us suppose that one of your
neighbour s playing music in fll volume. Also suppose that you have examination
the next day. So;tmﬂmd:sﬂnbamefmym%:sanexmlpkpfnegww
mhtymmumpuon

_ c) Positive exiemality in production: Let us take-the example of honey
mwsmammpmgmumm&nﬁddmmmpmdy
' wdlowwnhﬂowersofnmswdiﬂusagmnwﬁmﬂmmombeekwpﬂ_
nearby. Thus the nectar from the plants increases the production of homy

’Ihustmproducuonofmustardposmvelyaﬁectsthepmducumofhmey

- d)Negative extemality in production: Le:. us take the example of a paper
_mill. The f paper mili produces paper and the waste is clumped into the river.
Thus the rxverside remdents and the ﬁshcnncn wﬂl be adversely affectcd by

A.C. Pigou was the first economist to deal wnh ex.temahtres in a systematic
way. Pigou arguedthat inthe pmnce of externalities even if we have perfect
cmnpmuonwecannotacmeveasxmaumoﬂa:aOOpumamy Letustakethe
fol]owmgmtauons.

- MPC= margmal pnvate cost_
MEC= : marginal external cost(Thzs isalsocalled margmai damage)




Msc-mgl"mnm' cost.
MSCBMP'C-!-MEC

ie. mmmuamdmmmmm
Zextemﬂcost(snmsoczalhmeﬁwrmmhemmofmvanemdcm
i bmeﬁtoroos:) : :

. MPB=marginal privaic benefit.
‘.‘_MEB=nwg.lmlcxmﬂbmﬁt.
: mmalsnma!beneﬁt.
-'Msaamm S T
) mmmmmm«mmmmm "o
5 mwme&mmmmmc-mmmm _
_Tbxs:sdmtothcfactthatnfMSbMSC pmducﬁonswdbeexpanded.

- mmmmmmmmmmmm
_ -‘1fMSB<MSC mmplnst!mdwaddxﬂom!umgmalm;sm&ﬂmnﬂ:'
_mmmﬁtﬂemmmmmwdmwmmmu -
; unhtyhetweenMSBandMSC Forecononuceﬂ'imncyeonmmsand
: ,mmmmmmﬁmmmmm«m
| andmre«dwymmwkzmmbommepnwmm ¢

port:onofbeneﬁtsmdcosts Qtwaymmkeﬂlepmsandammm -

' mghmm&smnmmmmmmmmm
. 'mmﬁmuﬂmmmmmﬂmﬁmaﬂm :

“We will discuss here two cases of cxtemalmes with diagram-—-- negmive'
: mmMMMwmuymmm '
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. 43.1.1 Negative Externality in Production:-

' The negative externality in production is s'howr.i in Fig-4.3. Since there isno
externality in consumption thé demand curve DD shows the marginal private -
benefit as well as marginal social benefis, i.c., MPB = MSB ( sinee there isno
externality in consumpt;on MEB =0). Since thcre is negative extcmahty in
production MEC will be positive and consequently MSC curve will lie above

o the MPC curve. '

The optimal coﬁditiﬁn as attained at pomt R correspondi.ng to which MSB =

: MSC. Thus the optimal output and price are OQ and OP respectively. The :

competitive market, if left alone, will produce OQ, with price OP, because the

producers will try to equate MPB with MPC. Hence there is a tendency.to

bvérpmckuce by the producers. At the opﬁmal quantity of output OQ, the price

y would be OP but the MPC would be OC. Thus corresponding to the'éptima.l |
_ output level OQ t!wpmducers wﬁl be receiving a price higher than the MPbe

the amount PC. Therefore, the govemmcnt could levy a per unit tax of PC on

: :the firm which will raise MPC by PC (10 MSC) and reduce output from OQ to

OQ The consumers would pay OP of price which covers the entire amount of i

" MSCof production. The tax revenue so collected could be used to pay for the
- external damages from production of the product concerned. The net gainto’
the society is given by the shaded area which is the excess of costs over benefits
for the units of wtput which are eliminated by the tax.

: MSC
e / -
| R '
| ;
U ¢ NIPC
= :
s P |
- ™ C * :
DD-TWM_SB
&) Q 4_ Q| OI.I[pUt
Fig 4 3




4.3. 1.2 Posime Externality in Cunsumption -

Let us assume that there is ;_:x)smveextcmahty moonsumpmn andnocxtcmahty ® |

 in production. Smcc there is no extemahty in production, MEC=0 and hence
the competitive supply éuﬁre fcprescnts MSC = MPC. The demand curve -
 reflects MPB. Since there s positive externality in consumption the MEB will
- be posmvc consequently MSB will be higher than the MPB and MSB curve |
will lie above thc MPB curve (or demand curve} This is explamed wlth Fig-
4.4,

* InFig-4.4 the optimal condition as attained at point R corresponding to which
MSB =MSC. Thus the socially optimal quantity of outp;.lt isOQ and price is
OP: The competitive market, if left alone, will produce OQ, with price OP,
because the producers will try to equale MPB with MPC. Hence there is -
underpmductlon asoompmedtomesocxaﬂy optirnal level. Atthe OpUmalmtput .
level OQ, the marginal cost of production (OC) will be higher than the market
-pnoe (OP) Therefore to encourage producuon from OQ to OQ the consumers
need to be | given a subsidy of PC. Thusasa result of payment of subsxdy the
consumers will pay OP as market price whereas the producers will receive OC
{i.e., market price + subsidy). The net benefit to the society from subsidy is '
. given by the shaded portion which is the eéxcess of social benefit oversoclal

"~ cost for the output range QQ ‘ .
: . ~MSC=MPC
21N E 'R/ e
&
= 1 ] ' S b : ' ' :
2 el ' - TN MSB
D=MPB

- Fig44
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- Thus from the above discussion it is clear that in the presence of exiernalities

| even if there is perfect competition we will pb{ have a Pareto Optimality or .I
. efficient allocation of resources. To brin g about an Optz'm.af _;z::uatfon the
-gqvenmen: can use the tax and subsidy programs. It is also possible to use
both tax and subsidy if there are extemnalities in both production and consumption.

" 43.1.3 Coase Théorem:-

An :mportanz concept related o externalities i is Coase Theorem. Accordmg to
Ronaldese the problem ofextemaimes ansesdue to the failures of instimtions
to clear_ly specify the property rights. The Coase Theorem states that if the
' rights are defined clearly or unambiguously and costless negotiations are possible
then the negotiations between pmiés will lead to the attainment of socialiy |
optunmn level of output through an efficient allocation of resources, The Coase_ -
“Theorem can be explm!led wrth the help of Fig-4. 5

- Letus take the earlier example of mg’ativeememality in production. The paper
mill produces paper and the waste is dumped into the river. Thus the fishermen
 arc adversely affected by this. In Fig4.5 OQ s the socially optimal output level
but the competitive market prodilccs OQ,. If the papér mill reduces output
fmm 0Q, 10 0Q, the net loss in produccl’s surplus and consumer’s surplus is
ACE; butthegamtoﬁlc ﬁshermamsgvenbymearcaABCE. The gain to the
fisher man or ABCE is the excess of MSC over MPC, i.¢., the MEC for the
~ ourputrange QQ, .Since the gain to the fisher man is greater than the loss to the
: producers and consumers (i.e., ABCE>ACE), it should be possible for the
| fisher man lobnbetheproducersandoonsumem to cut down production from
OQ_I. to OQ. In other words; if the paper mill were to be assigned the property
- rights to the river and, thus, had the right to dump waste in it, and then the fisher
man could bribe the paper mill not to dump waste. The amount of bribe would
' be the difference of MSC and MPC. When the paper mill calculated its costs,
it would have to add to MPC this amount 6f bribe. Thus the cost curve of the
firm would be. lookmg hkc the MSC curve, Thus externalities have been
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_ Howcvcr if the property rights tothe river were 3351gned to the fisher man, -
ﬂxenthepaperzmﬁ wuﬂdhavempayfzsherman the compensation for dumping
waste in the river. “This compensation would be equal to the difference between
MSC and MPC for each unit of output. The papermﬂi would have totake into
| account the compensations while calculating its costs, Thus when the
s compensation is taken as a part of cost the m}:rgfnal private cost would be_no.
 longerthe MPC but now would be the MSC. Thus the extcrnalities have again -
" been intemalized. The output level ofthe firm would be atthe socially optimal
level OQ. '

“Thus, even without government intervention in the form of tax or subsidy the
socially optimal level of output can be achieved provided the property rights

" are well defined and costless negotiations are possible. However the Coase
theorem has certain limitations. If there are a large nu mber;of polluters and

e large number of victims then it may be impossible to assign property tighfs to.
" anyene. [t may also be :mposs:blc f'or the pnvate parties to come together and

rcachanagxeemnt
s °
=
B
o a0
Output
‘Fig-4.5 o
4.3.2PUBLICGOODS

- Anotheri lmponant source of market fmlure is the existence of pubhc goods

_ Public goods are those use or consumption of which by one. person doesnot -
make it less available to others. A pure public good is one that provides non-
 excludable and non-rival benefits to all pwplc in'a given society. Non--

excludabﬁlty means it is technically’ 1mposmb1e or extremely costly to exclude




* anyindividualfrom the benefitsof the good concemed. Non-rivalry meansthat

;'1hexe isno nvalry among the consumers bccausc the en_loymcnt of the good by |
any one person does not reduce its avaﬂabm&y for others. An example of a pure
public good is the national defense.

- Therc is no market for pure public good Since no one can be exciuded fmm _
the consumpnon of the good there is no way to chargea prrce for the good .
. froma consumer. Therefore there is no incentive for the private entrepreneurs -
to produce and sell public goods. Even if people could be selectively excluded
from consuming the good, the nor-sivalry in consurption means that s inefficient
- toexclude anyoné. Consumpﬁon' ofa publié good i}y -one'person does not
make it k:ss available for others. It means it cbsts nothing to provide the good -
to each additional consumer after the first. As this s the fact, social welfareis
maximized by giving away the good fme Thus, itis difficult and sometimes
' imposslbletoﬁxanghtpme for a public good. Due to the failure, ofﬂu', market
to deal efficiently with the provision of public goods the government has to )
come forward and intervene for the efﬂcxem allocation of public goods. The
determination of the opumai output ofa pubhc good can be shown w:th the
help of Fig-4.6.

X X PublicGood
»

PA+PP

’ PAan : Fig'4'6

.D).-}B

' Price

X, X  PublicGood
" 0 ._
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A pure public good has the special characterisation'of non-excludability and
* non-rivalry. Suppose there are two individuals A and B in the society and one
 public good X. It s impossible to exclude either individuals from consuming the
 public good X. In figure 4.6(a), A’s consumption of the public good is measured
on the horizontzl axis and price perunit of the good is measured on the vertical
axis. A’s demand curve for the public good is DA. Similarly, B's demand curve
- forlhf:gcod is DBas shown in the figure 4. 6(b). G:venﬁmcdemandcurveofA _
and B how to find ouut the total detrmnd curve for the public good. -

"hmofamv&gm&ﬁmumMMwmdﬁemqmﬂmmdn

same pnce Therefore to find the market or total demand curve ofa pnvate. _

good we borizontally sum the individual demand curves. But, for puhhc goods
'.:msnsnommasc Apubimgoodmusabemnmquualmmzbyau IfA
" consumes 10 units of public good, then B must also consume 10 units of the -
* good concerned. [n simple language, each individual derive benefits fromeach
unit of the public good. However, the point to be noted is ﬂlatal&mughdlﬁ'mt. _
: m&wdmlsconsmmlhesamepubhcgoodmaqualmmtsﬁty@vedsfkmm

o amount of utility. Themfcretheyarewﬂlmgtopaydlﬂ‘emntpncesfar&mm o

ammzofpubhcgm So, to derive the market ¢ mandcmeforpublmgmc&

we vemcally sum the mdwxdual demand curve. In other words weaddthe .

pncgs that_each individual would would be willing to pay t_‘or each unit of the
good. In figure 4.6(c), the market demand curve is obtairied through vertical
mmmanonof!)“ and DP. The supply curve is given by S. The equilibriumn amount
ofpubhcgocdnsobtalmdﬂmughdle intersection ofdemandand supply. Thus, -
theethbnmn amouiit of public goodnsOXwnhpnce PA+PE. "

' Ibtusassum tha:tlmaretwoconsumrs———AandB 'Iheoonsmnmoonsume |
twogoodsmonelswbhcgooanndtheoﬂmxspnvategoodY‘l‘lxmaxgmal_
rate of substitution of X for Yby individual A,1.e., MRS* , shows the rate at ¥
which A is willing to substitute X for Y. In other words, MRS* __ represents the
valuation of X in terms of Y by individual A. Similarly MRS?,, represents the .
vaiuanon of X in terms of Y by individual B. In other words MRS* and
MRS® show the marginal bénefit (or valuation) of the public good X for Aarid -
B respectively. The social benefitis the sum total of A's benefits and B's benefits.
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- The marginal benefit from the public good X for the sncieiy asa who;_lg_ or
- marginal social benefitis the sum of A's marginal benefit (e, MRS*, ) and B's
margmal benefit (i.e., MRSBKY) and itis rcpresented by the margmai rate of
subsumnon, MRS

MRS, = MRSA,W + MRS, = MSB

All individuals derive benefits smltatwousiy from each unit of the public good. -

.. Therefore the marglnal socral benefit curve is derived through the vertical
sqmmauon of mdmdual marginal benefits curves. (The marginal social benefit

curve is equivalent to the market demand curve and individuél marginal benefit -

_ curveis eqmvalent to the individual demand curve. In case of private goods, the
mirket demand curve is derived by horizontal summation of the individual demmand
curves. This is due to the fact that different consumers have. dcmand foror -
derive benefits from different units of the private good.) Therefore the MRS, is.
derived through vertical summation of MRSA,, énd MRS,

The MC curve of the publzc good X represents its margwai socxal cost wlnch, in
 turn, equals rhe marginal rate eftransformauon of X for Y.

That 1_3,-MC =MSC= MRT,,.

: 'fhe condition for optimal output ofa pub'lic. good is,
B - MSB =MSC. o

Or, mﬁ = MRT Xy

Thus, the optimal output of public good X in Fig4.6 is OQ. However, in actual
practice itis very difficult o find out an optimum sofution since there is no market
for public good as mentioned earlier. There is the probiem as to how to obtain
the marginal benefits or valuations of individuals. In case of public goods people
may not reveal their actual preference or willingness to pay for the good. This
problem arises because it is impossible to exclude anyone from consurning the
good. While enjoying the benefit of the good an individual may think that others
k wii.l bcar the cost of the good. The tendency to let other peofic pay the cost of -
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5 :pgzb'lic good while one enjoys the benefit is known as free rider problem. The
- market fails to deal efficiently with the provision of public good. There is every
" possibility that the market will fall short of providing the efficient amount of
" Due to the failure of the market to deal efficiently with the provision of public
goods the government has to come forward and intervene for the efficient
. allocation of public goods . |

_ Check'y‘our progress:

| Q- No.L What do you mean by extemalities?

ey . — —n - PR ]

_____

______________________

Q. No.3. State the various forms of externalities with example.
QNoA. What do you meanby mtenmhzauon of externalities?




- |Q.Nos5. Define public goods with an example.

o e e e o e

Q.Na.’?. In case of pubhc good agg. dcmaml curveis denv:d thraugh vcmca]
shown of mdmdualdcmand cum Why

" |Q.No.8. How the agg. demand curve is derived in case of public goods?

-— - — -

44. TH.E THEORY OF SECOND BEST

. Pareto Opumahty is considered tobe thebest from the point of view of social
welfare and hence it is highly desirable. However. it is very possible that oneor
more of the Pamto Optimality condxtxons cannot be satisfied because of +
msntuuonai constxmnts, market unperfecuons or some other reason. Thus, ‘
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best welfare position is unatiainable in this case. Therefore it is relevant to enquire
whether a ‘second best position can be attained by satisfying the ;eni_aining'
Pareto conditions. In this connection thc_meofy of second best states that it is
not necessary that satisfaction of the remaining condit_iogls willimprove social .
welfare. The theory of second best states --— '-‘{f one or more of the first |
order conditions for Pareto Oﬁzimaiiry cannot be Sarisﬁed because of
institutional constraints, in general it i§ neithern-ei:'essary.-nm."-desfrab_le 10
satisfy the remaining Pareto conditions.” The theory of se;'conc_l best has
been used to question the desirability of poiif;ics to aitain thc Pareto conditions
'~ ona piecemeal basis. By pieé_emeai we mean treating markets in isolationand
 thus elimination of market imﬁmfec’tions or welfare knpe&mnMe b_y.onle but
 notall of them at a time. For example, elimination of monopoly and oligopoly
- fmmcertmn markctsbutléavmg_'mompolisﬁc oompetiﬁen-ih some other markets
would not improve social welfare, according to the theory of second best.

Check your progress:

Q.No.1.If one of the Pareto Optimality con'djt.ions cannot be satisfied, is it
possible to improve social welfare i&h’o_ugh satisfying the remaining Pareto
Optimality conditions? Why? - :

okt o o e S 8 P o R R e o S -

________________________________________________________ ———

4.5 WELFARE EFFE CTS OF NON-PRICE ALLOCATIONS
AND PRICE CONTROL -

Noﬁ-price allocation and price control of products havea very significant impact

 orithe welfare of the society. A perfectly competitive equilibrium is in conformity
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market nﬁchmi_sﬁ throtigh non-price allocation or price control is bound to-.
reduce social welfare. This is explained with the help of Fig-4.7.

: A
\N-'
: ' L '
R P B
8 -
& , A
: e D

Qe Q | Q Out‘pm :
Fig4.7 |
As shown in Fig-4.7 the competitive equilibrium price and output as determined
through the interaction of demand and supply condition are OP and OQ
tespectively. Corresponding to this consumers’ surplus is ABP and producers'
sutplus is PBC. Social welfare can be measured by the totality of theseiwol
surpluses, ie., ABC. o

Now let us assume that the government controls price at P,. This resultsina
reduction of producers’ surplus P,MC. This also reduces output to OQ,. But
the consumers' surplus js still indeterminate since OQ, output is randomly
- distributed among the consumers who were earlier consuming OQ.

- Letus suppose that those who constitute OQ, portion of demand get to buy it.
Here consumers' surplus is ANMP, which is the maximum possible consumers'
surplus. Thus total surplus declines from ABC to ANMC. Hence the loss in

. total surplus is NBM which implies a deadweight loss in social welfare. =~

Againthere is a Ired-isu"ibuﬁbn or transfer of surpiué- from the producers to the
 consumers by PLMP, as a result of price control. There is some loss of
consumer's surplus also. This is because of the fact that the best possible
consumers' surplus will not be realized. OQ, output will be randomly distributed
among the potential buyers. In may not be necessarily distributed in favourof -
_ those whovalue. I ' '
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Thus under perfec: compeuuon non~pnce allocauan and price comml reduce' |
B social welfam

i, '_Checkyour pmgress*

Q.No.i How does pnce contro} affect the welfare posmon of an ecmwmy‘?

..... e - -

4.6. PROBLEM OF WMFARE MAXINIISATION

P ._ PamtoOphmahty:sﬂxebestﬁomthepomtofwewofmamnmlgmalwifam il
- and hence most desirable: However it is not attainable due to non-fulfillment of
. one or more of the Pareto Optimality conditions. Therefore we should ry to . '_
find out ways of i mcreasmg social welfare to the maximim extent possibie.
Dﬁfemuacomnnstshaveputforwarddﬁemm wewsrcgazdmghow:ommnnzc '
social welfare. Those are explained below.

4.7 COMPENSATION PRINCIPLES

Thc compeusauon principles have becn formniated by Kaldor, Hicks and .
Scitovosky. Kaldor first advacatedacompensanon principle’ wtuch implies that
‘achange is an 1mprovcmemift}w gamers are able to compensate the losersand - *
are still bcttcr off than before. In o;hr words, amove from state A to state B
increases social welfare, if people who gain from the change could fully '
compensate forthe losérs and still be better off. Farexamplc,any morgamzanon :
of production will increase social welfare if it is possible for the state to give full
co*nper-tsa.t-ion in the formof _subsiciicé to the losers to the extent of their los_ses'
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. 'out of the ftmds raised by ta:ung the gainers and still be left over with surplus

Hwks compensation criterion is shghtly different from thatof Kaldor Wthh.
looks into the situation from the losers point of view, According to Hicks"-
" compensation criterion, a change is an impfdvémeni if the people who lose
from the change are unable to bribe the gainers from not making the change.

"4 'f'hatmeansthégaiincm’mﬁsthaveagtéatermunﬁofgﬁiﬁs&:antheammmtof. :

lossofthf:loserssomalmsmtpossxblefcrtheloserstopersuadeﬂregmners'
i notmmaketlwchange

' Scitovsky found a logical coutralicin in the compensation tests sugggsl:_ed_bf o
Kaldorand Hicks, According to him, it is possible that state A of the economy
iS better than state B in terms of Kaldor or Hicks criterion, but once a socie’tjf
- moves &ombA the same test may suppmttheretumﬁ‘omstateAaostatc.-_ '

"B on the ground of welfare. Hence Scitovsky has at[c.mpled to remove this
3 comradlcn_on by puttmg forward his own test l_cnown as 'Scitovsky double

 criterion’ which can be stated as ----2 state A of the economy is considered :

. socially preferable to state B if those who gam from A could oompcnsate (ie.,
bribe) the losers into accepting the change from B to A, but simultaneously the -
~ losers could'net bribe the gainers into not .mak:ing’tlle change. In other words,
there is no possibility of revermblhty to (he old state once a change is accepted
N by the socxety ' ' -

However the cmnpensanon pnnczples have certain limitations. It considers the

" ‘efficiency’ aspect only, but not distribution. It is cssenl;xally concerned with
' potcnual weifm rather than actual welfare since it does not requxrc that
ccompensation should actually be paid. Itis argucd that whether and in what
manmrcompmsauon should take place, 1f1tsh0uidtakeplace atall isamoral -
- issue. Another problem is that the compensanon principle allows comparisons .
. between a few alternatives but does not tell us the state that achieves the
" maximum possible welfare. However, these principles are not cnmely usel&ss
Thcse are very much uscful parucula:ly in cost-beneﬁtanalys;s
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- Check your progress:
Q.No. 1. State the I{aldor«l—licks criterion of compensation test.

0 ok ik ol e .

e . . i i . . . . . U . : - ] -

------------------------------------------------- -

4.8 SOCIAL WELFARE FUNCTION

| The concept of social welfare function was first introduced by Bergson to
rebresent social préfercnccs’ of various alternative situ.ations, Social welfare
' function is an ordinal index of society's welfare and is defined as a function of
utilities of all the individuals in the society. It is a function which establishes a
functional relationship between social welfam andall pos&ble vanables which
affect welfare of the mdmduals

Thus, - W=W (U,, o . )

thre, W stands for social welfare and U, (1 =1,2,.....n) is the level of utzhty :
" for the ith individual, and n'is the total number of person§ in the society. For
sunphcnw, let us assume that the society consists of two mdmduals (oonsuxmng
twocouumdmes) whose utxhty functions are as follows:-

U=, (qu; 9, Ll) ;

U,=1,(@,.q,.L)
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where, q;is the amount of the jth commoduy consumed by the ith individual, L =

and L,are ie;sure ava:lable tothemn.

_The social welfare function is a sort of social indifference curﬁe whxch shows the
“various combinations of utilities of different individuals that résult in the same
level of social welfare as shown in fig 4.8

* Utility of Individual 2 (U))

Utility of Individual 1 (U))

Fig48

SW,. SW; and SW, represent progressively higher and higher levels of social -

. welfare. FF| is the utility possibility curve which shows various possible
combinations of utilities received by the two individuals with the given resources

' and technology of the economy. "The maximum social welfare is attained at point -
E where the social welfare function SW  is tangent to the utility possibility curve
FF,.

l

Howeves,itis difficult to constructa social welfare function from individual utilicies.
“The form of social welfare function depends on value judgment. But the question
arises whether the value judgment should be made by the dictator or by tastes of
. the society in a democratic way. Arrow has demonstrated that in ademocracy it
isimpossible to obtain the social welfare function even if individual preferences

are consistent. = .
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Check your progress

Q Nn.l.What isa sccml welfare function? _'

-— - . - —

---------------------------------- - -

. -49ARROW'S IMPOSSIBILITY 'l‘BEOREM

Socml prefemnces may be formed from individual prcferemcs ina numher of '_ .
- ways. Social pmferences might be determined by a dictator or they rmght be '

determined by amagmtyvotcofmc mdmdualmcm:sofmesocmy Al]thc_ ;

ways of u‘anslatmg individual preferences into social preference may notbe
cqually desirable or accepiable In this regard Arrow has suggested five ..
__condmmxswhlchthe socnai preference mus:sansfy tobezmmmallyacoeptable
'!'hese cmdmons are as follows.

- a) Social preferences must be consistent and transitive. There shou!d be '
' completc o:dcmlgof social preferences "
b) Soczai choices must uotbedlctmedby anyone oumdc thecomnmmtyor

anymdmdualmmecomn:mmty

¢) Social ptefe:enccs must not be :mposcd mdepcndently of mdmdual
preferences. '

d) Somal choices must be mdependent of tnc u'rc!evam alzcmanves Lct us
' assume that when alternatives A, B and C are available, the socwty pxefets _
- AtoB andB{oC Iwaere no longeravallabie it mustnotbetmethat ,

the socxety then prefers B to A.
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2) - Social choices must not change in the opposite direction from the choice

of the members of the society.

All these conditions reflect value judgment. Ammow's impossibility theorem states
that, in geperal, itis fiot possible to construct social preferences from individual
s ;Sreferences without viol'atm'g at 1eas§ one of these conditions. In other words. -
social choice is inconsistent and undemocratic since no voting g system allovn '
these five condmons tobe sausﬁed

 Letus sﬁpj:_osé that there are three persons—-- A, B and C with three choices-
= X, Y and Z. Their choice pattern is as follows.

Individuals ChoicePattern By m}i:y Rule
A X>Y>Z k X >Y (choice of AandC) -
B | Y>Z>X Y >Z{choice ofzf; and B)

| 2N _ Z>X>Y - | - Z>X(choiceof BandC)

Thus two individuals A and C prefer X to'Y, A and B prefer Y t0Z while Band

CopreferZio X. Hence the majority prefers X to Yand Y 0 Z. But the majority
also prefers Z to X. Thus social prefcrcnce is inconsistent. with individual

| preferences. Ttns is the paxadox of majority rule. Thus Arrow demonstrated :

that it is impossible to construct social preferences or social welfare function -

| ﬁmm individual prefemnces in a democratic state. '

‘However, AmaxtyaSenhascmmaedAnm\Ps impossibility d:eorem'fheﬂmem
" suffers from poverty of information. It is based on the assumption of ordinal
measuremcmofuumyandﬁmmem &mmmpemnalcampansonofuuhm ;
The theory is concerned with memlypmferenccs of individuals. But the intensity
of mdxv:dual preferences is a very important factor which must be taken into
account while drawing social preferences from individual preferences. That is,
how strongly the individuals prefer the various altematives. For this, cardinal
measurement and interpersonal comparison of utilities have to be altowed. -

Moreover, majority rule may not be just in judging conflict of interest, though it
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may be accepted for resolving conflict of judgment.

_'Checkyour progress:

Q. No.1. State Arrow's ixnpossibilify'meofem.

e e . 1 e g D b e e o e e e e e ——
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410 EQUITY-EFFICIENCY TRADE OFF

Equity implies a state of fairness or where something is equitable. There is _
trade off between equity and efficiency which can be observed in many cases.
Keepingin vnew the present state of income inequality, the term equuy' may
sometimes suggest a redistribution of income from the richi in favour of the poor
'bywayofmmposluonofdlrecttax&ssnchasmcomem However this will affect
mvcstxmmmﬂwmnomybemseme rich, generally, have a higher propensity

~ toinvest relative to the poor. Smuiaziy whenagood is scarcein supply, efficiency
suggests its price should rise todirect the available supplies to the uses in which
.the highest valuation is puton them, or those who are able to pay a Iugherpnacc
wlil gem.'lhnswdlhurt thepoomrcomumersﬂwmastandzsoﬁentmldmbem
imfalror inequitable. Likewise efficiency suggests that it is not rational to tax .-
: oﬂnrcmunwrgmdsandcxcmptf@d&mnit‘wiﬁecquysﬁggestsexmm
of food from tax because the poor spend relatively more of their income on it.
There are many other cases which can be cited as examples of eqmty-eﬁimency
trade off.
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Check your progress:
Q. No.1. Write a note on equity-efficiency trade off.

i e i o e e i e e 7 o e B et
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4.11 SUMMARY

'The concept of Pareto optimality occupies the central position in welfare
" economics. Pareto optimality is considered to be the best from the point of view
of social welfare. quevef, if one or more of the conditions of Pareto optimality
* cannot be satisfied, it is not possible to improve social welfare by satisfying the

remaining conditions, according to the theory of second best.

In many occasions the market may fail to attain an efficient allocation of resources.
- Two very important factors causing market failure are externality and public
- goods. According to Ronald Coase, the whole externalities arise due to failures
of the institutions to clearly specify property rights. The Coase theorem states
“thatif property rights are defined unambiguously and costless negotiations are
possible then negotiations between parties wiil lead to the attainment of socially

~ optimum Jevel of output through and efficient allocation of resources.

' Since public goods are no-rival and non-excludable in nature, the market
~ mechanism fails to provide them. Therefore the government has to come forward
to make provision of such goods. '

The éqmpénsatian principle was first put forward by Kaldor and lalér on Hicks
and Scitovsky to show whether a change inthe allocation of resources improves
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* social weifare. Kaldor's principle and Hicks' principle are the sarme inessence. .
Kaldors principle looks into social welfare from the gainer's point of view whereas
Hicks' principle looks into'social welfare from the loser's point of view. Scitovsky
combined these two principies and developed his own principlé, whichisalso

known as 'Scitovsky's double criterion'.

Bergson first introduced social welfare function to represent social preference
of various alternative situations. However, according to Arrow, it is not possible |
to derive social preference from individual prefefencesina democratic society.
This is popularly known as Arrow's impossibility theorem.

4.12 GLOSSARY
| Pamtonptim]ny' Asituation where mbody can he made betteroff\uﬁm .
makmgsgnnmee!se worse offﬁmughamﬂw qfr_ese_urces '
w eﬁiciency in production: | | |
A sitcintion WheEs the T bctwccﬁ various lines of

' pmdendm;mmposszblewmmmnpmcfmmmtmﬂmxmmr _
the output of another product.

Pareto efﬁciency in éonsumptioﬁ:

A situation where it is impossible to increase the satisfaction of one person
without reducing the satisfaction of another person by any red:smbunon of
products among the people in a society. S

Marginai Rate of Substitution (MRS)

The MRS beMecn two goods is the rate at which one good can be substituted
for another good keeping the satisfaction of the consumer at the same level. For
| ex‘émpic, MRS of good X for good Y refers to the amount of Y that has tobe
 surrendered to have an additional unit of X. o
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Marginal Rate of Technical Substitution (MRTS):

The MRTS between two factors of pmductio:i is'the rate at which one factor’
can be substituted for another. For example, MRTS of labour for capﬁal refers

_totlwamountofcapnaltha{haswbesacnﬁcedtohaveanaddmonalumtof"

labourin the production process keeping the output level constant.
{1 : . - _' m . . mk: ?

A sitnation where the margmalme ofsubsmzmon bewm any two products;s ;
- equaimthe margmaira:e of:ransfmmauonbemeenﬁmm

Ma'rginal Rate ot’-Tramformatio:i (MZRT}:

f

ﬂnmmw&nchomgaodcanbemnsfmdmmmwﬂmSmtﬁemm
are very limited, topmduceanaddlumalmmofompmdmﬂwprmnmofx
another produczhasmbereduced Foremnplc,thch-ﬂ%f?betwaen}{and‘{
refers tothcamOum of Y thalhasmbereduced( or surrendered)topmduoe ;
an additiona unit of X.

: Externality‘:’

T%nemmicﬁ'eﬁsofptodmﬁmormmimby (meagém;(m the production
: orconmmpuonoppommmescpentomm.ﬁxmahmsmsmdmmwheﬁ
the production or cousurnpt:on activity by one economic agent affects the

producmnorconsumpuonopentoamﬁwrecomrmcagcmdnﬁcﬂymﬂmthan ,

through prices which he or she faces. .

Coase theam. _

Thecmmmwﬁmnyﬁgmmweumﬁmdandﬁmmm
. Costs are zero, thennegoﬁaumbe:wempanms will icad toanefﬁcmnt allocation

of resources.

F‘a:al_;ﬁc goodd:

A ;mbiié good is one which is non-rival a.nci_nen-_exgiﬁdablc in nature, Non-rival
means that consumption of the good by one person does not reduce its availability -




- forothers. Non-excludable means that it is m!pombie or hlghiy coe,tiy tocxciude -
anybody from the cnnsumpimn of the good. :

Theory of second best:

" The theory of secoﬁd' best states that if one or more of the Pareto epﬂmaiay
conditions cannct be satisfied then if is not possible tommve socmi weltare bv
sartisfying the rernaining Pareto optimali ny mndmom :

Soc;al welfare fnncﬁon.

Anardmal index of society's welfare and is di.ﬁmd asa functionof tmlitmni ail
individuals in the society. '

meskngassiblﬁtythem-em

: I:smesthant:snnpass:bkwdenvewmdpmfam ﬁmnmdlvmm_
mdenu)cranc set—up ‘ :

4.13 SELF -ASSESSMENT TEST

1. W'hat do you mean by P.treto opmnahty" Exp!nun the three mm of
Pareto opuma.my '

2z What do you mean by externalities? Explain two cases (one taxation and
. one subsidies) how government intervention can mﬁemahze extermalities.

Exarnine critically Coase theorem on property nahts
Explain the pmvxsm of public goods. _ _
State and expfain Kaldor, Hicks and Scimvs_ky-'s_ wmpensmtm principles.
Show the problem quaximizﬁzm of social welfare with &glﬁma@@
welfare function. : ' :

- SV S S w

~ 7. "Itis not possible to construct social preference from mchvnhhﬁ'pcm
in a democratic setnup‘* Examme Arrow's impossibility thearem in this
comtext. .
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