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Overview

— In this lecture,]l present a multi-industry trade model that features
multiples types of workers.

— The model is often labeled the Ricardo-Roy model as it features:

— specialization across industries a la Ricardo
— allocation of workers across industries a la Roy

— Main implications
— The overall gains from trade are larger...
— ... but trade creates winners and losers.
— Main References:

— parametric R-R model: Galle, Rodrguez-Clare, Yi (2018)
— non-parametric R-R model: Costinot and Vogel (2015, ARE)
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Environment

-j, i=1,..., N countries

- k=1,...,K industries

— Labor is the only factor of production
- g=1,...,G groups of workers

- L 4 denotes the total number of group g workers in Country i.
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Overview

— Demand/Supply of final goods is governed by a multi-industry gravity
model (to fix minds, I adopt the Eaton-Kortum interpretation).

— Departures from the standard multi-industry model:

— different workers have different abilities.
— different industries in a given country pay different wages.

— workers sort into industries in order to maximize their
productivityx wage a la Roy.
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Demand for Final Goods
— Cobb-Douglas utility aggregator across industries:
Ui (Q) =) Qu**
k
— a constant fraction (3; x of income is spent on industry k goods.

— There are a continuum of goods w € Qy within industry k, and the
utility aggregator across these goods is CES:

Qi (q) = (J . q(w)“ﬁkldw)
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Supply of Final Goods (Eaton & Kortum, 2002)

— The price at which country j can supply good w € Qy to market i

Piik (W) = T5i,Wj,k/2j,k (W)

where z(w)'s are Fréchet-distributed: Pr{z; (w) <z} =exp (- Tjkz ?).

— Country i buys good w from the cheapest supplier —- the share of
country i’s spending on country j goods is

)

T (Tji,6W5,
Atk (Wi) = = IR =
2 o Tox (Tekwe k)

where wy. = {wj 1} is a vector describing the wage per efficiency units
across different countries in industry k.
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Demand for Labor

— Demand for labor efficiency units in industry k of country i

N
1

ED (W) = - > Ay (Wid) BicY;
1, ]:1
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Demand for Labor
— Demand for labor efficiency units in industry k of country i

N
1

EL (wy) = - E Aijx (Wi B Y;
1, ]:1

. 7

~-
total industry-wide sales

— The above equation follows from the fact that

Total Sales = Total Wage Payments = w x eff. units
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Supply of Labor: Roy Model

— There is a constant measure I__i‘g of group g workers in country i.

— Each individual « from group g independently draws an efficiency
vector z(1) ={z1(1), ..., zx (1)} from the following GEV distribution:

Fig(2) _exp< Zalkgzk 9>

— Discrete choice problem facing individual : choose an industry

where wage income is maximized so that

indidviual s income = max{w; 1z (L), ..., Wi xzk (L)}
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Supply of Labor: Roy Model

— Theorem of Extreme Value — share of group g workers in country i
that choose to work in industry k is
Kg
Qikg Wik

Y Qigg WY
s — 1,89 i,s

Thkg(Wi) =

— Intuition: workers are more likely to choose

- industries where they are inherently more capable in (high-a; )

— industries that pay higher wages (high-w; i).
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Supply of Labor

— The total supply of efficiency units by group g workers to industry k:

Ef 1y = Tirg(Wi)eiig(Wi)Lig
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Supply of Labor

— The total supply of efficiency units by group g workers to industry k:

ES g = Tkg(Wi)  eirg(wi) L
i,kg 1,kg 1 i,kg i i,g
avg. productivity

where
1

ei,kg(wi) = Gi,kgﬂi,kg(wi)_Kg

— Intuition: a higher m;  means that more group g workers are
choosing industry k, which implies that less productive individuals
are choosing industry k presumably dues to higher wages — lower
avg. productivity.
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Supply of Labor

— The total supply of efficiency units by group g workers to industry k:
ES . = ia(Wi) eigWi) L
k 1,k i i,k 1 1,
1,kg 9 9 9
avg. productivity

where
1

ei,kg(wi) = Gi,kgﬂi,kg(wi)_Kg

— A limitation of the model: the avg. income of group g workers is
equalized across industries:

K
Yi,g = Wik€ikg = <§ aikg“’i,i)
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Labor Market Clearing Condition

— Equilibrium is a N x K vector of wage, w = {w; } that satisfy N x K

labor market clearing conditions:

_ 1
> eikg(Wi) kg (Wi)Lig = Wir Aij i (Wie) Bs kY
g B

— Total income income in country i is given by

Yi(wy) = Z Z Wi k€i,kg (Wi) Tl kg (Wi)f—i,g
k g
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Labor Market Clearing Condition

— Equilibrium is a N x K vector of wage, w = {w; i} that satisfy N x K

labor market clearing conditions:

_ 1
E €ikg(Wi)Ti kg (Wi)Lig = . E A (Wi B, Y (wy)
g LR

\ J A J

Supply Der?lrand

— Total income income in country i is given by

Yiwi) = ) yigwi)lig
9

where y; g = (Zk ai,kgw:,i)'
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Welfare Analysis

— The avg. real income per worker in group g is

_ Yig
W‘L’g =
I, Pl
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Welfare Analysis

avg. income

— The avg. real income per worker in grouprg_iy

agg. price index
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Welfare Analysis

— The avg. real income per worker in group g is

_ Yig
W‘L’g =
I, Pl

— Change in welfare due to some international shocks:
Bi k

n L Wik Uig e A*
ey =TT (el ) " - TIn

k
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Total Income
— Change in aggregate welfare

-~

-\4/1 =

i

2=

Yi g.=
-y Yow
gEGi

- Plugging the expression for W; 4 into the above equation yields

Blk

Wi = 1:[<1_1k ) Z 1gl_I lkg
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Special Case: k4 ~ 1

- If kg = k = 1 = the present model becomes isomorphic to a specific
factor model (i.e., there is a fixed supply of efficiency units by group ¢
workers to industryk E?, ; = aixgLi,g)

— The effect of an international shocks on group g workers relative to

the rest of the economy:

A =

Wiy .
= ~ § i1,kgli,k
Wi ”

— Intuition: group g workers incur a loss if they are mainly employed in
shrinking (low-+) industries!
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Proposition (Galle, Rodriguez-Clare, Yi, 2018)
Assume that k4 = « for all g, then the aggregate gains from trade are
strictly higher than those that arise in the single factor model (which

corresponds the special case where k — o)
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Y; By, ik
W, = H ( ik ) ' Z Y’_g Hﬂi,ﬁg > H <7‘u,1ik>
g Yok k

A\ 7
-~

GT in single factor model




Performing Counterfactuals using Exact Hat-Algebra
— If the economy is exposed to a change in trade costs, {j;,x} and/or
technology levels {T; x} = counterfactual outcomes can be solved
using the following system of NK equations and unknowns:

. L 1-L 1 < . .
Z Tireg (W) 770 Vi g = . Z Aij Mg (W) BiY; (W)Y
g B

where

Yi(W)Y; = Zg (Zk ﬂi,kgWi,ng) Yi,g

- ) — Wi,k "9

T[i'kg (W) o Zs ﬂi.sgwi,sKg
N N

~ R T s

Aij e (W) = EAGIESAY

= " —0
Z/zMi.sz.k(fu.ij.k) *
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Application I: The Effect of Tenina*

Table 2: The Welfare Effects of the China Shock on the US

k  Aggregate Mean CV Min. Max. ACR

—1 0.24 030 140 -1.73 232 0.14
1.5 0.22 0.27 116 -1.42 164 0.15
3 0.20 0.24 0.80 -0.90 0.97 0.16
— 00 0.20 0.20 0 0.20 0.20 0.20

- TChina,k is inferred from China’s export growth to global markets.

— A worker group g is defined as a group of workers residing in one of
the 722 commuting zones in the US.
ISource: Galle, Rodriguez-Clare, Yi, 2018.
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Application I: The Effect of Tenina

Figure 1: Geographical distribution of the welfare gains from the rise of China
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Application II: The Gains from Trade

Table 3: Aggregate and Group-level Gains from Trade

K Aggregate Mean CV Min. Max. ACR

—1 1.61 1.65 082 -698 3.72 145
1.5 1.56 1.59 058 -4.19 297 145
3 1.51 1.52 031 -1.38 222 145

— 00 1.45 1.45 0 145 1.45 145

— The gains are calculated by setting T;ysa x — .

— A worker group g is defined as a group of workers residing in one of
the 722 commuting zones in the US.

21/22



Application II: The Gains from Trade

Figure 5: Geographical Distribution of the Gains from Trade
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