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JUDGING QUALITY BY PRICE; SNOB APPEAL » AND THE NEW

CONSUMER THEORY%*

Roger E. Alcaly+ and Alvin K. Klevorick

1. Introduction

Standard presentations of the theory of demand begin with the drawing
of a negatively sloped curve that is identified as a demand curve, Of course,
traditional economic theory recognizes the possibility of positively sloping
demand curves. Judgment of quality by price, (price) snob appeal, and Giffen
goods are indicated as instances in which demand and price move in the same
direction. Itis only the last of thése possibilities that is treated analytically
by the traditional approach to consumer theory, 1

While some may characterize judgment of quality by price and/or snob
appeal as irrational, their presence in the real world cannot be denied. We
shall argue that, in fact, the former may not be irrational in 2 complex econom

Thus, it seems desirable on both counts that we be able to demonstrate

*The authors wci’d like to thavi: Profsczors W.J. Baumol and R. E, Quandt,
Messrs; F.D. Gately and R. J, Swee 1oy, and other members of the Seminar
on Research in Progress, Departmeni of Economics, Princeton University for
their helpful comments and suggestions. Of course, any errors that may
remain are solely our responsibility,

+Lecturer s Department of Economics, Columbia University.

Lecturer, Department of Economics, Princeton University.

1See any standard textbook for statements disclaiming any attempt to cope
with judgment of quality by price or snob appeal. For example, William J.

Baumol, Economic Theory and Operations Analysis, 2nd edition, Prentice-Hall
Inc. , Englewood Cliffs, N.J., 1965, pp. 169-196, especially n. 12, p, 196,




-2 -

analytically how judgment of quality by price and/or snob appeal can lead to
upward-sloping demand curves.

A recent important contribution to consumer theory provides the founda-
tion for such a demonstration. 2 The essence of Lancaster's novel approach to
consumer theory is that the individual's utility level is a function of character-
istics rather than commodities. Consumption is conceived of as an activity
with goods being the inputs and a bundle of characteristics the output, Most
consumption activities will be characterized by joint outputs since even single
goods, which constitute the simplest consumption activities, typically possess
more than one attribute. Similarly, many characteristics will be shared by
more than one good,

It is the purpose of this paper to provide an analytical treatment of
judgment of quality by price and snob appeal. The next section summarizes the
relevant aspects of Lancaster's approach. Section 3 shows how snob appeal and
judgment of quality by price can be incorporated into the "new consumer theory!'
Then, in Section 4, making use of this integration, we derive analytically the
conditions under which positively sloping demand curves will result, In the
course of th*~ . . stra’®. ., t - . .. »mer theory provides a vehicle for

including prices in the utili.; fi actio.. -f traditional theory,

2S&ae Kelvin J. Lancaster, "A New Approach to Consumer Theory", Journal
of Political Economy, Vol, LXXIV, No. 2, April 1966, pp. 132-157;
Kelvin J. Lancaster, '"Change and Innovation in the Technology of Consumption''
American Economic Review, Papers and Proceedings, Vol, LVI, No. 2, May
1966, pp. 14-23; Richard E, Quandt, "Some Remarks on the New Consumer
Theory", mimeographed, Spring 1966,
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2. The New Approach to Consumer Theory

In the Lancaster formulation, the relationships among commodities and

characteristics can be summarized by the following system of linear equations
(1) z = Bx,

Notationally,
x is an n x 1 vector of quantities of goods consumed,

z is an r x 1 vector of quantities of the various characteristics
obtained, and

B is an r x n matrix of coefficients with bi' representing the amount
of the itB characteristic yielded by one thit of good j. 3

Note how this relationship differs from the relationship assumed in traditional
consumer theory. In the latter, there is 2 one-to-one relationship between
goods and attributes, That is, only if the B matrix is a permutation of a
diagonal matrix is Lancaster's model identical with the traditional one.
Consider a situation in which there are three goods and two attributes
(n=3, r=2). Thisis presented in Figure 1 where points D, E, and F rep-
resent the combinations of characteristics (z1 3 zz) obtainable if the consumer!’
entire given budget, M, is spent on pnnd x1 » ¥y5 OT X4 ,respectively, Note that
the slopes of the rays x., » , x, ave ‘=termined by the coefficients in (1). In

17727 73

this example, (1) becomes

3Lanca.ster's most general formulation consists of two systems of linear
equations, One relates goods to activities while the second relates character-
istice to activities, But he conducts most of his analysis under the assumption
that the matrix relating goods to activities is a permutation of a diagonal matri
That is, he posits a one-to-one correspondence between commodities and
activities. We also make this assumption, primarily for ease of manipulation,
and hence consider only the relationships among goods and characteristics.



N
i

by % by, %, + b5 x,

2y = by thy, X, + by %,

(2)

The slopes of X5 X, 5 X, 2T thus bZI/bll’ bZZ/bIZ’ b23/b13, respectively.

' 4

Figure 1,

The broken line segment DEF is the efficiency frontier for character-
istics, An efficient consumer will only choose combinations of goads yielding
bundles of characteristics represented by points on this frontier. In the
present example he will not consame - .th % and X, since any set of character-
istics attainable from joint conéumption of these goods is dominated by a set
of characteristics attainable by consuming X and x, or x, and Xge The con-
sumer's actual position on the frontier will be determined » of course, by his

utility function in characteristics. Thus, the consumer makes two choices:

an efficiency choice and a private utility choice,

4See Lancaster, op, cit. , JPE, pp. 133-140 or Lancaster, op. cit, , AER,
pp. 13-17,
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Similarly, in the new consumer theory, the substitution effect consists
of both an efficiency substitution and a utility substitution. If there is an in-
crease in the relative price of, say, x, then the point, that represents spending
the whole budget on Xy E, will shift toward the origin. If the increase is great
enough to shift E to E" then the efficiency frontier will be DF and only combina-
tions of x) and Xq will be efficient, > Substitutions of this type are efficiency
substitutions and will always be non-positive.

The second part of the substitution effect, the utility substitution due to
a relative~price change, is the change in the consumption of goods determined
by the individual's utility function, It results from using the same utility func-
tion to select a new equilibrium point on the new efficiency frontier, This
utility substitution is also non-positive for the good whose price has changed,
The efficiency and utility substitution effects are independent but work in the
same direction. Hence, when they both occur -- as we would generally expect -
they tend to reinforce one another. "Thus, the consumer model presented here
in the context of an advanced economy, has, in a sense, more substitution than
the traditional model. n! Our confidence in the negative slope of individuals!

demand curves iv .uus strir.ionca,

slf the price change moves E to E' then any pair of goods (x1 and X5 x, and

X4, and X and x3) can constitute an efficient combination.

In the case we are considering, that of a one-to-one relationship among gooc
and activities, the efficiency substitution effect will result either in no change
or in a complete switch from consumption of one good to the consumption of an-
other good. See Lancaster, op. cit. JPE, p. 142, The preceding discussion is
based upon pp. 140-142 in that article,

7Lancaster, op. cit, , JPE, p. 143,
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3. The Price Attribute and the New Consumer Theory

When a consumer judges quality by price or practices price-snob appeal
the price of a commodity has a greater effect on his consumption decision than
its place in his budget constraint would suggest. In each case price not only
constrains his consumption but also constitutes an attribute which is desired
in and of itself, While the introduction of the price attribute into the analysis
is the same in botb instances the two phenomena require different interpreta-
tions of the new characteristic, In the case of snob appeal it is assumed that
all relevant measurable charac;teristics have been enumerated and are in-
cluded in the utility function. The price attribute is one of these relevant
characteristics. In other words, in the case of snob appeal the price attribute
is a real attribute.

In contrast, judgment of quality by price means that the price attribute
is a proxy (perhaps an imperfect one) for other characteristics. The price
attribute is included in the utility function as a surrogate for some relevant
characteristics which have not been enumerated, Vi hen the attributes are large
in number or extramely dif“anlt to mozoure some such substitution is notunre:
sonable. Thetis to say, . azn diffi- .ies in collecting or interpreting
reliable information are substantial it may be quite reasonable to introduce
some function of price, since prices are common knowledge and hence easily
obtainable, as a proxy for ""quality'',

Keeping in mind the fact that the interpretation of the price attribute

depends on which of the two phenomena we are discussing, let us now introduce
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such an attribute, Specifically, suppose one of the characteristics, call it zp s
is a price attribute. That is, zp is some function of the prices of goods xj,
i=1, ve., n(n = 3 in the model presented here), It follows from the definition

in (1) that
n
3 = Z b . x.
(3) “p pj 7 °
j=1

| s R : where'bpjr-kjpj, i=1, ...,
Since we want to deal with the case where an increase in price is considered
desirable (where quality is judged by price or price-snob appeal exists),we
assume that each bpj is non-negative: a rise in the price of any good either
increases the value of the price characteristic or does not affect it at all, Each
good generates the attribute '"quality" (as measured by price) in quantities de-
scribed by (3).

The influence of ''quality' on the consumer's decisions will, however,
depend on the weight assigned this price characteristic in the individual's
utility function. This is exactly analogous to the role played by any other
characteristic. The signs and magnitudes of the partials of the individual's
utility function diiermine 7.0 Ciucis ¢ U attributes on the consumer's choice,
The general price attribute, zp s Will i..ve positive marginal utility (g—"zl- > 0)
for someone judging quality by price and zero marginal utility otherwise. In an
extreme case, an individual might prefer a combination of goods offering more
price benefit and less z;, say nutrition, to one with less zp and greater nutritio

Restricting ourselves, as we have been doing, to three commodities

and two characteristics, the consumption technology is now defined by



%

p = l::}}1 X + bpz x, +bp3 xg

@) by X+ by X, + By X,

z

Figure 2 depicts this situation where bpllbll s pr /b12 s and bp:‘;/b13 are the

slopes of rays %5 X5 and X33 respectively, and DEF is the efficiency frontier,

) relative to the prices of X and x38 will do

more than shift E toward the origin, It will also change the slope of ray Xye

Now an increase in the price of x

This is true because the slope of ray x

2 equalt pr /b12 which is equal to

k, PZ/bIZ' (Kecall b _ is, by definition, k pz.) The slope of ray x_ thus

p2 2 2

varies directly with Pye Similarly, the slope of ray x,

varies directly with P

N

Figure 2,

8A change in the price of good i relative to that of good j can always be ex-
pressed as (gij pi°)/(pj°) where g;; is some positive constant and pi° and pj°

are the initial prices. Ve will restrict ourselves to relative-price changes in
which all the gij coefficients are equal, That is, we consider the price of

good 2 to increase to g times its original value while the prices of all other
goods remain constant,
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and that of ¥y with p,, An ipercasc in the relative price of good 2 (as we are
considering it here) will thus pivot ray x, through the origin toward the zp axis,

If the new ray is xz' s then the new frontier would seem to be something
like DE"F, (As drawn in Figure 2 it would thus actually become DF.) It can
be shown, however, that the ordinate of the new frontier vertex on ray xz' must
in fact, be the same as that of E, while the abscissa of the new point must be

less than that of E. Therefore, the new frontier must be DE'F,

To see this, note first that the equation of ray x_ is

2
b k, p
2 272
(5) x_3 z = =B£ , . z
2 P blZ 1 b12 1

Assuming the individual has M dollars to spend, his budget constraint is

(6) p1x1+p2x2+p3x <M.

From (4), (5), and (6) it follows that the coordinates of the original frontier

vertex on ray X, namely E, are
b12 M
P2

(7) E: ( Ty k2 M) .

Hence a change in the price of good 2 affects only the abscissa of the frontier
point, The conuiticui may v+ ited ev. . -iore strongly: a change in the price
of good 2 from P, to gp, will change thc abscissa of the frontier vertex of ray
x, to 1/g times its original value, leaving its ordinate unchanged.

The explanation of the unchanged ordinate (the unchanged zp) is really
quite simple. Recall that the contribution of good j to price benefit (measure
of ""quality') is defined to be kj pj. Hence,while a g-fold increase in the price

of good j increases the magnitude of its contribution g times, it simultaneously
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reduceg by a factor of g the number of units of good j the consumer can buy if
he spends all his income on that good, The amount of price benefit derived
from consuming good ‘j'alone is ‘thus unchanged,

A general price attribute.can thus be introduced rather smoothly into
the new- consumer theory, - This is not very surprising since there is . noinheren
difference between such.a price attribute.and any -of the conventional attributes,
‘for example, nutritional value, taste, 8ize, color, But the consumption

~technology.is no-longer. constant. with respect.to changes. in the prices.of com-
modities. The functional dependence of the general price attribute-on the
-individual commodity prices is, however, known and constant. ‘Hence, gince
- it is-only because of-changes- in. commodity prices-that the-technology-is. altered,
all changes-in.the technology are predictable-and.analytically tractable,”~
"Furthermore, the substitution effect still consists' of two-parts,.an.-

o \efﬁc:ency substitution-and.a-utility substitution, . .Although the -efficiency substi-
~ tution.is now-the result-of two simultaneous-changes-in the-frontier, a-shift-of”
-——the-wertexand a pivoting ‘'of the commodity ray, it-remains non-positive as in
-~ -thecase-where no price attribate exists. Tt will be negative-if the ray.corres-

“o-ponding tocommodity 2 pivois -so that b oag lxestothe’ieftofxlg_i_'ﬁuptvots 80"

a """"1mggr»pumhasegood..L,_‘_‘,,He'would‘ -switch. &omcommngxl,anixzorxzﬁﬁd
- TOnthe-other-hand, one-would expect that-the other-part-of the. substitu-
T Homres 1ti gqu._the“m‘_change,lthe'uﬁlw“hsﬁmﬁm,—might_deviate"fron'

7 its_convention al form-with, perhaps., interesting implications for-the-total " -

- RS S v
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substitution effect. It is to this phase of the analysis that the discussion now

turns.

4, The Traditional Substitution Effect and Positively Sloped Demand Curves

In turning to the analysis of the traditional substitution effect we restric’
ourselves to a two-commodity world, Why? Because the existence of an ef-
ficiency substitution clearly requires that there be fewer characteristics than
activities, 9 Since we have assumed that the number of activities equals the
number of goods, this means for an efficiency substitution to occur, the numbes:

of goods must exceed the number of characteristics, By equating the number

of commodities (2) to the number of characteristics {(2) we thus eliminate the
possibility of any efficiency substitution and we can concentrate on the tradi-
tional substitution effect., To further simplify the analysis we assume the
existence of an interior maximum,

The classical problem confronting the consumer can be restated in

terms of the new consumer theory as follows,

MoZimize e Ulm, . ZZ)
] 1 b <
(8) Subject to? Py X *P, %, < M
bll X +1:’12 X, = z

Substituting for attributes in the utility function their equivalents in terms of

commodities yields

(9) Maximize U = U(bll x, + blZ X, b21 X +b,, xz)

9Lzmca.ster, op. cit. , JPE, p. 142,
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Subject tos P, ¥ + P, %, < M.

It is assumed that each good is perfectly divisible and beneficial to the
consumer, Together with thé assumption that an interior maximum exists,
this implies that the budget constraint will hold as an equation. This problem
can therefore be solved by the technique of Lagrange multipliers. We form

the function
@ - - -
(10) U(bux1 + blzxz s b21x1 + bzzxz) + (M P1%y pzxz) s

X . s = 10 sy .
and set the first partial derivatives of € equal to zero, Equilibrium requires
that the ratio of the marginal utilities of goods expressed in terms of the
marginal utilities of attributes be equal to the price ratio. That is, we find

that in equilibrium
P by Uptby U,

P, B Upthyy U,

(11)

Moreover, as in traditional theory, it can be shown that the own=-substitution

fox, 3
effects lr(——l | are negative and that the signs of the own-
L pj /utility constant |
income effects |- x(?.}fl\ are indeterminate. u
j| 3 / i
i prices constant

Now suppoo: that oo o “uwg o7 taristics in this two-attribute world

is the price attribute defined by equai. a (3) with n= 2, If the price attribute

10For the traditional approach see James M. Henderson and Richard E, Quan

Microeconomic Theory; A Mathematical Approach, McGraw-Hill Book
Company, Inc, , New York, 1958, pp. 16, 24-27,

llThe apparent discrepancy between this result and the result of section 2

(that substitution effects, utility and efficiency, are non-positive and hence that
the total substitution effect is non-positive) arises because this analysis as-
sumes continuous functions and partial derivatives, On the other hand, the
graphical analysis allowed functions with discontinuities and/or kinks, It is in
these latter instances that the substitution effect may equal zero,
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arises from snob appeal there exist only two real attributes in this world; z

and zp. If, on the other hand, we are discussing judgment of quality by price
there are at least two (but probably more) real attributes in the worlds z and

all the non-enumerated characteristics for which z:p is a proxy.

The consumer now desires to

Maximize U = U(z1 s zp)
(12) Subject to: PpX+P, X, = M
b.x +b = z

1" %12 %2 1

k1p1x1+kzp2x2 = zp .

Proceeding by substituting the expressions interms of goods for z and zp into
the utility function, we form the appropriate Lagrangian expression, and set

its first partials equal to zero.

Maximize & = U(b,_ x, +b _x Pyx, +kpx )+ N(M-p - p.x._)
11 7 %2P%; )

n*1 * Pr2*2e

22 _ Y b +uU A 0

ox, - 1°u*t Lk P -hp =
(13) 88 L

ox, ~ Upbp *U, kK, py - 2p, =0

B A

an —M_“*l“p?_‘ 0,
where U, = 2y and U = 8y .

1 azl P azp

The way in which the new approach to consumer theory facilitates the discussior
of judgment of quality by price and snob appeal shouldnowbe clear. It enables

us, by not-so-devious means, to introduce prices into the traditional utility
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function. Equilibrium again requires that the ratio of the marginal utilities of
goods, expressed in terms of the marginal utilities of attributes, equal the
ratio of the prices of the goods,

(aUlaxl) U1 b11 +U k1 P _21

(14)

(8U/8xz) U, 12+U k p2 P,
Differentiating system (13) totally yields

aUl ?)U 8U1 8U \

\Pnox YRR 5x ) +(‘:’11 bx, t P1ox, |2 P S
2
F)Ul ou aUl ou 1}
(" =Py op, 50, - Ky 3p, dp; - [Py ép, ke 5p, dp,
(15)

P
1282 228x2

8T, au_\ 2u oU
—+k —pr1+(x-b -k, U -k -—Pdpz

"\ 12 8p, 2P2 op, / 12 sz 2 p 2P op,

oU, oU 2u 38U
b, = +kp, —Fhx +fb_ —=+kp —P |dx -p. d\ =
% 2 2

-pldxl -pzdxz = -dM+x1dp1'+x2dp2.

If we regard the right-hand side of (15) as a vector of constants we can solve
- . . .

for dxl, dxz, and d\. We will proceed only with d’ﬁ since the results for d:a:2

follow analogously, Denote ..z Geter..: -aat of the system in (15) by A and

denote the cofactor of the i, jth element of A by Aij' Moreover, to simplify

matters let us note that

2 U, ou 2 9U ou
2 U 1 P LY 1 P
= b, =—+k U +kp s = b, —+k,p
aplaxl 11 a kl 171 Bpl 8p18x2 12 apl 2°2 Bpl
el o’y b aUl S=+kp a%’ o’y e G, p p .
apzaxl 1 apz 1 apz | apzaxz 12 ap P, 2 p 2v2 apz
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Using the relationships in (16) we find that

1 f[ 52y

Bplax Pl - apzaxl de}All

2 ' 2
IR 9 U
(17) +{ - dp. + (- }dP
aplax2 1\ apzaxz 2

jAn

We now want to investigate, in the traditional manner, the way in which

]
+[- daM + X dp1 +x, dpz] A31f

the demand for a good changes when its price, and only its price, changes,

That is, we set dpz = dM = 0, leave all other elements of the technology matrix-
except P, - unchanged and calculate 'Z—;% « It is important to understand what
our assumptions mean in terms of the attributes model, A change in the price
of a good may be accompanied by a change in its per-unit contribution to some
enumerated non-price attribute. For example, the price of an automobile will
generally be increased when the horsepower of the engine increases, This is
not the case with which we are concerned. Instead, under our assumptions,
the good's per-unit contribution to all other enumerated characteristics remain:
constant, In the case of snob appeal this means that its per-unit contribution tc
all relevantnon-pi...~haz ..  lo.co —cinchanged. On.the other hand, ifth

individual is not a price~snob but simply judges quality by price the good's

per-unit contribution to some non-enumerated but relevant cliaracteristics may

actually change. Buthis perception of this change is reflected only inits effect on th.

' . . 12
good's per-unit contribution to the price attribute,

12

In the case of judgment of quality by price or price-snob appeal, this marke
experiment is equivalent to the substitution of a new good for an old good in the
system. The new good is identical with the old good in all enumerated charac-
teristics except the price one. '
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Dividing beth sides of (17) by dp) (and setting dp, = dM = 0) we obtain

15) AL 2fu) A Ay Ay . 23
" op, opiox | A Topex, A *tH 7

A
The traditional income effect is x ";fll- + But the traditional substitution effect

NOW consists of two terms, the first two terms on the right-hand side of (18).

Substituting for A11 and A21 in (18) we get
2

(19) o \ . o2y \ R | [Py p1"2+x A3
op, - ap18x1) A op,9x, /\ A 1A °

The determinant A is greater than zero by the second-order conditions
for a constrained maximum, And the income effect is again indeterminate
without knowledge of the magnitudes of the components of A31. But the con-

clusion about the substitution effect differs from the usual one. The traditional

substitution effect is presented in equation (20),

P 2 2

2 8y 8y
0 - .2 _ LU |
(20) S A| P2 (" ) )”’1 8p o

While - f is negative the sign of the term in brackets is ambiguous. The

traditional substitution effect will be negative if and only if

/ 2 \ 2.
o U 9 U
(21) P A - 3+p ~_.._.%_.. > 0 ,
2 8p18x1 J 1 8p10X2

1 [ 52U 1 8%y
(22) A AR Y
P P19% Py 9Py9%,
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for a negative substitution effect to an easily interpreted form, Moving every-

thing to the right-hand side but 1;)3- 3y we get

1 .
23 X L razU 1 SZU
(23) p > P toix oo to3
1 1 °P°¥x P, OpOx,

The substitution effect will be.negative if and only if the optimal marginal
utility of income per dollar -spent..on.xl‘is greater than the difference between
the per-dollar change in the marginal utility of x, a5 py changes and the per-
dollar change in the marginal utility-of X,.28 p) changes.

Thus-the-sign of the-substitution effect is_not necessarily negative,
Within the framework of the ‘traditional study -of consumer behavior, demand .
curves are positively sloped if and only if the income-effect is positive and
greater in absolute value than the substitution effect. In.contrast, when judg-
ment qf- quality by Price and snpb_ appeal are introduced we are able analytically
to ix;dicate additional reasons for rising demand curves. Both the traditional
-substitution and income effects may be positive, or one may be positive and the

other negative with the positive effect greater in abaolute value,

5. Conclusion

‘The analysis contained in this paper has served two purposes., First,
it has demonstrated the richness of "the new consumer theory' by showing how
this new approach can incorporate the questions of judging quality by price and
price~-snob appeal. And second, the paper has derived analytically the condi-

tions under which these phenomena will ¥ield a positively sloping demapd
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curve in a two-commodity, two-attribute world,

In traditional theory the consumer's response to a change in the price
of a good is conceptually divided into an income effect and a substitution effect,
The new approach to consumer theory partitions the consumer's response dif-
ferently, namely, into an efficiency substitution and a utility substitution, When
a general price attribute is introduced each of these divisions retains its
individual validity, The conclusion that the efficiency substitution is always
non-positive also remains valid, But s the traditional substitution effect may
now be positive and of sufficient magnitude to make the entire response to an
own-price change positive, ;;J- > 0. We have shown analytically, then, as the
verbal discussions of traditional consumer theory lead us to believe » that

judgment of quality by price and price-snob appeal can result in positively

sloped demand curves,




