Values, Volumes, and Price-Volume decompositions: Some I ssues Raised (Again) by the
Health Crisis
Didier Blanchet and Marc Fleurbaey
Online appendix

Equivalent incomes with changing preferences

We use the same model as in the text of the atbatempare different implementations of the eqgleintincome
method with a combination of productivity changed areference changes. As in the text of the aertigk have
two sectors that use only labor input in quantifiegnd !, summing to 1, with productivities; andr, and
therefore final consumptions of the two goeds= m; 1, andc, = m,[l, providing a modified CES utility

1
U =lay(c; — B)P + az(c; — B2)P° (1)
Maximising U under the constraint /m; + ¢, /m, = 1 yields, for= 1,2 :
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implying a global utility:

B1 B 1/(1- 1- 1/(1- 1-p)(A=P)/P

U(ry,my) = (1 _ 71:_1 _ 7T_z) (“1/( p)nf/( p) + “z/( p)ng/( p)) 3)
1 2

This utility can also be written as a function ohminal income and equilibrium prices. With the Bnéechnology

used here, we have equilibrium prices that aregaeddent of preferences and equalte= R/m; andp, = R /m,.

This implies, directly:

1/(1-p)_—p/(1— 1/(1-p) _—p/(1-p)\1=P)/P
V(R,Pl,Pz)=(R—[>’1p1—ﬁ2p2)(a1/( p)plp/( p)+a2/( p)pzp/( p)) (4)

Based on this result, the implementation of theivadent income is straightforward. For given prefeges, the
equivalent income is the one which would be regliceachieve the same utility as the utilitgr, p;, p,) under
the reference price syste@, ,.r,pzrer)- It is therefore the solution to the equatilzjﬁReq,pl‘ref,pzrref) =
V(R, py, ;) Which gives:

a
R = B1D1rer + BaDarer + (R — P11 — B2b2) (ai/(l—p)p—p/(l—p)+a1/(1—p) Y =)
1
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1/(1 p)plp/u ) +a;/<1 p>p2 p/(1 p))

We can check that it is equal to current incomemthe reference prices are current prices.

Two scenarios will then be considered: a scenahiere only productivities vary, with fixed preferesc and a
scenario where the same variations in productiitgt prices are accompanied by changes in prefesewbich
will only concern the parametgs. In principle, when preferences change, this esgiom (5) is calculated with
the current parametess, B; andp, it is even its principle to do so. Only for prics a time-independent reference
structure needed.

Nevertheless, we will compare the results of thgpraach with the results of using terminal prefeem as
proposed by Bagaee and Burstein (2021), or, coelen®lying on initial preferences.

The simulations assume the following values:
e A productivity,; growing linearly from 2 to 3 in 20 periods
e Productivityr, increasing from 2 to 3 over the first 10 periatitsis faster gains from t=1 to t=10 and
then falling back linearly to 1.5 from period 11 period 20 (e.g. a brown good that becomes more
expensive again after having benefited from a shage drop in the first half of the simulation)

* pconstant equal to 1, hence and elasticity of gulkisin o = ﬁ =0.5

 a; anda, also constant at 0.25 et 0.75 respectively
e B; = 1 throughout the simulation period (i.e. an ességtiad whose consumptian must always be at
least equal to 1).
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* B, < 0 (non-essential good) with the two variants: tixedi preference variant in which this parameter
remains constantly equal to —1, and the variabddepence variant in which this good 2 is judgethéo
increasingly superfluous as its price rises, Withmoving from -1 to -2 between periods 11 and 20.

Figures C1-A and B show the evolutionlgfc; andp; in the two scenarios.

As far as prices are concerned, it was agreedéotkee price of good 1 as the numeraire, and raady indicated,
the evolution of relative prices depends only olatiee productivities, without any impact of chasgm
preferences: the evolution of the relative ppgeis therefore the same in both cases. It varkesthie ratiar, /7,
which goes from 1 to 2.5/3=0.833, then to 3/1.5ttha end of the simulation.

The distributions of activity and consumption algoathe same from t=1 to t=10 since the preferemaceshe
same in both cases, but they differ afterwardsd&ativity progress on the essential good 1 allowleereasing
share of labour input to be allocated to it, anihixed preferences, this movement continues evkan the
productivity trend is reversed beyond t=10 in se@oOn the other hand, if there is a disaffectiongood 2
beyond t=10, there is a return of labour to settd@onsumption is reduced in both cases with thersal ofr,
but more so in the scenario with disaffection food 2.

What then about the implementation of the equivtdlerome, compared to what would be the resuladfidating
a chained price volume?

With unchanged preferences, the chained volumesguesult very close to the equivalent incomeuatat by
taking the initial prices as a reference. On thephand, reference prices equal to final prices gi very high
value to good 2, which leads to a much higher wanaof the increase in volumes between t=1 an@ twhich
the subsequent reversal does not make up for.

With variable preferences, the volume at chaingdeprslows down in the second half of the projectiout
without reversing the trend: as there is a diséifiador good 2, its chaining weight decreases, tiedmpact of
its price increase on the income deflator in vakrens is reduced, which allows the chained voluonesturn to
growth, which is driven by the productivity progsebat continues in sector 1. All the indicatorsorevert at the
end of the projection, but following a back andlionovement as regards equivalent income evalwztedminal
year prices, which continues to give stronger gholsdtween t=1 and t=10, exactly the same as ifirgtegraph.

When the equivalent income uses the initial prefees, we find by construction the equivalent incevalutions
of the scenario with fixed preferences. Pricesmaference preferences are in fact the same indasths. On the
other hand, this time, it is the valuation at terahiyear prices that converges with the volumehatred prices.

The opposite is true when terminal preferencesised: this time, it is the valuation at initialg@s that ultimately
converges with the estimate of the volume at cliapreces. Combining valuation at final preferenaed final
prices leads to a much stronger estimate of gralwtiughout the simulation.

This first comparison shows the difficulty of haginnambiguous messages when preferences changenitea
with current preferences has the advantage of negtie field of possible evaluations, without hrayto choose
between terminal and initial preferences. Thisliyfcompatible with the principle of equivalentimme: it allows

in general to compare individuals with differenefarences, and this is true whether the differémgeeference
structure is due to distance in time rather thagpice or social hierarchy. The result reachedirenmevertheless
relative, depending upon the reference pricesatethosen.
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Figure C1 — Sectoral changes for activity, consumption and relative prices

A - Scenario A : fixed preferences
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B — Scenario B : variable preferences
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Figure C2 — Chained volumes and equivalent incomes
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