The Torngvist Index as a True-Cost Index

The next step is to establish that a Tornqvist index can be interpreted as a true-cost index within the
framework of Muellbauer’s piglog model. First, note that the Tornqvist index is calculated from
data about budget shares gathered in two different time periods that are multiplied by the log ratio
of prices. We define the Tornqvist index for a household as:

1,=0.5 2, (w,, +w,) In(p;,/p;), (20)
where w,, is the budget share for the i good of the 4" household in period ¢ = 0,1.

As noted above, Muellbauer’s piglog cost function can be written as:

In c(uy,p) = a(p) + b(p)u,, 21

where a(p) and b(p) are price functions and u,, is the level of utility of household /. The Hicksian
budget shares of the piglog model for the 4 household in period ¢ are:

Wi = a{p) + bppty,), (22)

where

a(p,) = da(p)/ln p.,
b(p,) = 3b(p)/3ln p,,

The true-cost index in period / relative to period 0 and referenced to utility u,, is given by:

In P(p,,pysti,p) = In c(uyp,p ) - In (i p.pyy)- (23)

Fry and Pashardes (1989) showed that when the cost function is piglog, the Tornqgvist index is the
average of the true-cost indexes in |n c(p,p,uy,) and In c(p,p,uy,), if a(p) is quadratic and b(p) is
linear in log prices.

If we let:

a(p)=0y+2a;Inp+0.5 22 A, Inp;Inp, (24)
and

bp)=By+ 2, B;Inp, (25)

where O sums to one for all / and the A and 3 sum to zero to satisfy adding up, homogeneity, and
symmetry, then we can write the piglog cost function as:

In c(u,,p) = gu,) + Z, (a, + B, + 0.5 Zj A;Inp)Inp,. (26)
The true-cost index in period 1 relative to period 0 would then be:

In P(p,,pysuty,p) Z(O(Z. + Bup)Inp,, -Inp,) 27
+0.5 Zi Zj )\if(lnp“ Inp,; - 1Inpy, In p,).

The budget shares at reference utility level R are:

W =0+ Zj)\l.flnij + Buyp. (28)
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Thus, the true-cost index can be written:

In P(p.pgiityp) = 2, Wig (In py; - In pyg)
- ZiZj )\ij In ij(ln p;;-1np,) (29)
+0.5 Zizj)\l.j(lnpj[ Inp,, - lnpjo Inp,y).
If the true-cost index is calculated by setting R = 1, then setting R = 0, and lastly taking the average,
all terms on the right-hand side except the first cancel out due to symmetry. Computing the average

true-cost index for two periods by alternating the reference utility level between a base period and
subsequent time period is, therefore, equivalent to computing the Tornqvist index.
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