Granular Instrumental Variables

Discussion by James D. Hamilton
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All variables measured in deviation from mean

qi; = log of oll production in country i

p: = log of price of oll

supply: gic = ¢p, + 17 + u;

¢4 = elasticity of oil supply (¢ > 0)

n{ = shock to supply that is common to all countries
u} = shock to supply that only affects i




g: = log of total world oil production
= log(X_.", exp(gan) )
= Zl 1 lqlf

s! = average share of country i in world production
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Multiply supply curve for country i
qic = ¢p: + ¢ + uj,

by s{ and sum over i
q: = ¢9p: + 0 +uf
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c;; = log of oil consumption in country i
demand Cit — ¢Cpt + 77? + l/tlgt ¢C <0
n¢ = shock to demand that is common to all countries

¢, = log of total world oil consumption ~ 3"
s¢ = average share of country i consumption
Multiply demand curve by s¢ and sum over i
Cr = Q°pr+M; +u;
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Assumption:
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supply: g: = ¢p,+n7 +uf
demand: ¢c; = ¢°p; + n¢ + us
equilibrium: ¢; = ¢;
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Cannot estimate ¢7 by OLS because

n; +u; is correlated with p,




Cit = Q°pr+ 17 + uj,
Cr = Q°pr+M; + up
Ziy = Cit = Cr = Uy — Uyg
zs, depends only on u§,,...,uf,
z% is uncorrelated with n{ + u;
z¢ Is correlated with p;,
= z¢ 1s valid instrument for estimating ¢4



Could use z¢ for any country i (have N instruments)
Can testthe (N - 1) overldentlfylng assumptions
If u§, has variance o, and is uncorrelated with us,
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Authors suggest we might instead use

N_l Zl 1 ” N_l Zl 1 — Cr

arithmetic average minus total.

optimal instrument is



Could in fact also use z{ to estimate supply
elasticity ¢? for each country separately:

qdir = iqpt T 77? + uiqt
and test restriction ¢ = --- = ¢4
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To estimate demand elasticity, use

zi =N Zil qir —qr = N ZL Wi — Uy
as an instrument for price in
Cr = Q°pr+M; +up
In general, these are different instruments
because Y. qu # >, Ci
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MLE can be interpreted as IV
gives optimal way to implement
= (G1ty-. s GNssClts-rerCN-11sP1)’
y, =¢c+®D1y,  +--+Dy,  +8&
E(e:e;) = Q(0)
0 = (99,6, E(m;)*, EM?)*, E(uy)?, E(u5,)?)’
Could take upper (N x N) blocks of ®;
to be diagonal



