SUPPLEMENTARY MATERIAL FOR
"SPATIAL STRUCTURAL CHANGE”
BY FABIAN ECKERT AND MICHAEL PETERS

This Technical Appendix contains detailed information on how we calibrate and solve
our quantitative model. The information in this Appendix can be used to replicate the
results in the paper.

A. SOLVING THE MODEL

We solve the model in two steps. First, we take the number of workers in each location,
L,, as fixed and solve for the labor market equilibrium in each region (“inner loop”).
Second, given the set of equilibrium wages (X, w,m:), we update local populations
given the wages implied by the labor market equilibrium (“outer loop”). This procedure
converges to a set of wages and workers in each location that are consistent with the
equilibrium conditions of our model. Note that relative to the main part of the paper,
we model the agricultural sectors as an Armington sector with regional varieties that
have a very high elasticity of substitution, ¢4, and introduce trade costs in both sectors.

We first describe the “inner loop” solving for wages and agricultural profits, taking
workers in each region (L;) as given. When describing the inner loop, we drop time
subscripts to save on notation since the inner loop is all contemporaneous. We choose
the agricultural price in region 1 as the numeraire throughout so that P;4 = 1.

A.1 Inner Loop

Step 0: Guess manufacturing wages w,)s and agricultural profitability Y, in each region.

Step 1: Compute average wages in each location:
_n\e
M, = (wa +7(§> .
Step 2: Solve for sectoral employment shares:

4 > \ ¢
SeM = (war)M> and s,4 = (%) .
r r

Step 3: Compute the human capital stock in each location-sector:

-1
Hrs — rCLrSrsg .

OA -1



Step 5: Compute factory gate prices in each sector®®:

— 1 _ 11—« H o
Pra = Art (—7 i oc) ( YA) and pyy = oM _9rM
M

Step 6: Compute the number of firms in manufacturing;:

1

N, = — .
r UfE rM

Step 7: Compute price indexes in both sectors:

P = LNi(pjmt)' ™% and P =Y (piaT)'

J J
Step 8: Compute real income
_ Wy
0, = m.

Step 9: Compute Expenditure Shares Use real income 7, to compute sectoral expendi-
ture shares for each region and sector

Om=(1—¢)— vRCEr_t” and %a=1-Um.

Note: Here we ensure in the code that these shares are bounded between zero and one.
If 9,51 below 0 set to small positive numbers if 8,51 above 1 we set to number just below
1.

Step 10: Construct sectoral trade shares:

T 1—0’M T 1—(7A
M tyj M tyj
M = N, Pritj and 74 = Pritj .
"] P; 1] P;
M 7,A

Step 11: Compute total local sales in each location and sectors as:

R, = Zﬂ']‘\fﬂergerr and R,4 = Zﬂfé&jArgerr
] J

281f p, 4 is the price at which agricultural goods in r are sold, total profits of type z/, are

; 1—u 1-a T, L
i A r 1
X (ZA) (1 (X) (r)’ 1 ‘x) pratirt (HrAt> a

Hence, the revenue productivity per efficiency unit in region r is

11—« 1—u T o
Xt = A | —— ! .
Xrt pra rt<(}/+1_a) <HrA>
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Step 12: Note that all sales are paid to labor in both sectors since agricultural land is
owned by agricultural workers and free entry implies that profits are zero. Also note
that average earnings are the same in both sectors. But then we can update the sectoral
employment shares:

NEW _ Rys

S R —
i Ria + Repm

must hold. We use this to update wages in each sector:

1-7 1/¢
—=NEW __ RT’A NEW NEW —=NEW <RTM>
RrA

¢
=_—s and w =
Xr Fg L, ( s ) rM Xr
Note: As a last step we update @, and use it as a natural convergence criterion.

Iterate on steps 1-11 until sectoral wages have converged.

A.2 Outer Loop

Once the inner loop has converged, we use the number of period t — 1 workers in each
region, L,;_1, and the spatial law of motion,

R
th = Z My it —1 Lyt—1,
r=1
to update the population in each location. The fraction of workers who moves from r
to j, my;, is given by:
_1 €
(“Ll rj V]tB]t )
-1 £s
Yk (Vrk thBkt)

mrjt -

where V,; is given by:

Vit = /V (Y, Prat, Prmr) dFee (y) = F%EZ —vIn(Prat/ Prvt),

1
U
and where y;jl = d;].e. Note that amenities have an endogenous component and are

given by: B, := B,L, ”.

After updating the population in this way, we go back into the inner loop. We have
found an equilibrium when the population distribution is consistent with the equilib-
rium wages given Lj;.

Note that we update last periods population for exogenous population growth before
moving on to the next period.

B. CALIBRATING THE MODEL

In this section, we describe how we calibrate the parameters of our model.
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B.1 Calibrating Regional Fundamentals [Z,s30, A1830, Br1sso, Trisso],
We have data on agricultural employment shares s, 4, local population L,, local land
prices 1, and local average wages w;.

Step 1: Compute Human Capital in each Region Given the agricultural employment
share for each region, {ss }, and the total population, L,, we can compute total human
capital in each region by sector s as

-1
Hrs — ergs;/sg .

Step 2: Compute Sectoral Prices Similarly, we can compute wages for each sector by
solving these two equations:

1
Wiy [ T—sp4|°¢ — (o =\ VE
Xr _{ S5rA } Wr= <wrM+Xr) !

together with the data on average wages, @, and sectoral employment shares sy;.

Step 3: Loop Solving for Factory Gate Prices in each Sector Now we solve for the
regional equilibrium prices:

Step 3.1: Guess price index in each region and sector, P, 4 and P,
Step 3.2: Compute “modified” trade shares

We compute the following modified trade shares, that do no have prices in the numera-
tor: o,
7':(;5‘] — (;”r! ) _ 71TT(STS .
r's Prs
1

Also note that for manufacturing, we define p,»; = p, MN;*”M where f,)s is the true
factory gate price of a variety from a firm in region r. Note that cs now depends on s.

Step 3.3: Compute Expenditure Shares

The expenditure share on manufacturing goods in region r is given by

_ -1
197M:1—¢—VRC<%> .
PrAPrM

Step 3.4: Compute Implied Factory Gate Price

We can now infer the factory gate prices using sectoral market clearing:

_1

1 _ . O'M—l
(OA.T) P = [m ZﬂrjMﬂerg'err]

]
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and

1
UAfl

1 . —
(OA.Z) p%\EW = T ijAﬁjAl"ger,
XrrA j

Step 3.5: Update Price Index

Given { p%EW}r, we calculate the implied price index in region r and sectors s

PLo =Y (pNEW g, )t

]
In updating we ensure that P; 4 = 1 is enforced, i.e., the agricultural price index is
unity in region one. We then iterate on this procedure until convergence.

Step 4: Compute Number of Firms We can infer the mass of manufacturing firms
active in each region from manufacturing labor supply in efficiency units

1
Ny=—— Ho
OMSE

Step 5: Compute Implied Fundamentals We can now infer regional manufacturing
productivity:

1
(OA.3) 7, = M WM o
oM — 1 Prrm

For the agricultural sector, note first that we can infer agricultural land given informa-
tion on land values:

(OA4) RtTT’ - “XrtHrAt/

Given T;, X,;, and agricultural factory-gate prices p,4, we can the infer agricultural
productivity A,; from

B )
rt —
Pra 1—ua T,
Step 8: Infer Amenities Region Now we infer regional amenities. We choose the
set of regional amenities {3, } ,to ensure that the 1880 distribution of workers across

locations is implied by the 1860 distribution of workers and the implied migration
shares of the model. In other words, we choose {B;}, to ensure the following law of
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motion,

Ly18s0 = Y_Mjr1880Lj1860 1860/
j

holds for the observed levels of 1860 and 1880 employment given the model-implied

moving probabilities:
£
-1(1 m_ by ~
(er (nrg (0rt) Uln( 7 )) Br) QjlB;

Myt = .= _
-1(1 n P Z O tB
Xy (V]-q (ﬁri (vgt)" —vIn <P;’;;>> Bq) g% 2jqtq

The previous equation provides a simple iterative updating equation:

3
S

-1

5 k+1 Qjrt
B, =Lnsso |}, ————Ljseontjiseo| -
i Lq QB

where k indexes the iteration number. Note that everyone on the right hand side is either
data or fully determined by the 1880 equilibrium equations given 1880 employment in
each location. So we guess parameters, compute the static equilibrium in 1880 given

1880 observed employment, and then update amenities until Z’S’rkH ~ Brk. Note that
amenities are only identified up to scale.

Once we have identified B,, we use € and p to isolate the fundamental part of amenities
in each location B,;.

B.1.1 Computing Macroeconomic Aggregates

In this section, we describe how we measure GDP and average consumer prices.

Growth in GDP per Capita We measure the growth rate of real aggregate GDP per
capita using the Fisher chained index. The Fisher Index is defined by

o | PaaCi/Li PaGi/L
‘ Py 1Ci—1/Li—1 PuCiq/Li—’

where P is the price of the consumption good at time ¢, C; is the total quantity of
consumption, and L; is the total population.

In the context of our model with regions r and sectors s, we construct the following
auxiliary indices of spending per capita, evaluated at the respective prices:

R S
~ Y P 1Crs—
St_l (Pt_l) — Zr_l 25_1 rst—1%rst—1 and St_l (Pt) _

R
Zr:l L?’tfl

R S
21’:1 2521 Prstcrst—l
R .
Zr:l Lrtfl

and < s
St (Pt_l) — Zr:l ZS:l PI"Sfflcl’St and St (Pt)

— 25:1 25521 PrstCrst
Z;If{:l Lrt

Z;If{:l Lrt
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where P,5¢(C;st) denotes the prices (consumption quantities) of sector s goods in region
r at time £.

We then combine these expressions into the corresponding Fisher Index as follows:

p_\/ St(P1) , St(Pr)
St—1(P—1)  Se—1(Py)’

P =

In our model, C;s; can be computed as

Or 4L Wrt Lyt

Crat = %
(1_19 At)r wrtLrt
Comt =

Relative Prices To compute the time-series of the relative price of manufacturing to
agricultural goods, we compute chained sectoral price indices and then take their ratio.
More specifically, consider sector s and time-period between t — 1 and ¢. Let PL and P’
denote the Laspeyres and Paasche indices, respectively. These are given by

Zr Prstcrst—l P _ Zr Prstcrst
Zr Prst—lcrst—l ot Zr Prst—lcrst

L _
Pst_

The Fisher Index for sector s is then given by P, = |/PL x PL. The time-series of the
relative price is then given by PM~4 = P, /P,
B.2 Validating the First-Order Approximation

In Figure 7, we decomposed local wage growth into the four components highlighted
in Proposition 4. Using Proposition 3, the first-order approximations for local wage
growth and local structural change are given by:

(OAL5) dinw,; = oM (SrA) dln Z,; + (1 — M (SrA)) dln A,
(OA.6) dspar =19 (SrA) (dln Zip — dln.Arf) ,
where

1 1
dIn Z,; — ‘”(ATM dInZy + —dIn Dy,

UA

din A, = 4 — 1dlnArt + idlnDrAt — ocUA — 1dln (%) — idlnLrt

0A A 0A r 0A

Figure OA.1 shows that these first-order approximations closely match the full nonlinear
solution of the model. The right panel plots local wage growth predicted by equation
(OA.5) against the model-simulated local wage growth; the left panel plots predicted
versus simulated changes in the agricultural employment share using equation (OA.6).
Each dot represents a commuting zone. The dashed gray line marks the 45-degree
line, while the solid line depicts the best linear fit. If the model followed the first-
order approximations exactly, all observations would lie on the 45-degree line. The
figure demonstrates that the approximations perform remarkably well, validating the
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FIGURE OA.1: ASSESSING THE ACCURACY OF THE FIRST-ORDER-APPROXIMATIONS

(A) AGRI. EMPLOYMENT SHARES (B) WAGES

Predicted Wage Growth
\9}

Predicted Agri. Emp. Change

-4 -3 -2 -1 0 1 0 1 2 3 4
Actual Agri. Emp. Change Actual Wage Growth

Notes: The left (right) panel shows the correlation between actual agricultural employment share changes
(actual wage growth) in the model and predicted agricultural employment share changes (predicted
wage growth) based on Proposition 4. Each dot a is a commuting zone. The dashed grey line is a 45
degree line. The solid line in each panel is a weighted fit line using 1880 total employment as weights.

decomposition analysis reported in Section 3.

B.3 Normalizing the Level of Utility

Our model of spatial mobility requires expected utility V;; to be positive. Given the
expression for V,:

1. _
Vrt — ﬁrgvii’?t — Vln(PrAt/Pth)l
Ul

this requires real income 7,; and manufacturing prices P, to be sufficiently large.

In terms of fundamental parameters, we can always achieve this by the appropriate
choice of productivity parameters Z and T. In particular, given our empirical strategy
we can chose the level of the observed wages {w,;} to determine the level of utility. To
see this, suppose we found a set of prices p,)r and p, 4 that rationalized the observed
data for a given set of wages {w, },. Now suppose we multiply all wages by a factor
m, i.e. %ﬁ = mwy;. Given the observed employment shares, this also implies that
Wyrs = MWys.

1

It is then easy to see that p,p = m'¢p,p; and p,4 = p,a still rationalize the same
data. Note that the agricultural prices do not change given the fact that we take P, 4
as a numeraire for one particular region. This implies that P,4 = P,)1. Moreover, if

1 < 1
Prm = m=? p,y, then Prpp = m1-9 Py, This implies that, by construction,

__ - ~ )
1-¢ ¢ ~\ pl-¢pP '
PrM PrA PrM PrA

Hence, conditional on parameters, the expenditure share 9, js stays the same. But for
given 9, 1 the previous mapping is linearly homogeneous in w and p;,) and hence
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does not change. The implied productivity Z, is therefore given by (see equation OA.3)

~ o w o muw _1 0 w
7, = M M M rM :ml % M rM

_¢
= — = =m 97, < 2,
oy —1 pﬁ/f UM_lmﬁprM UM_lPrM r r

i.e. regional productivity is smaller by a factor m ™=¢. Intuitively, to rationalize the same

allocations, “real income” % has to be the same. Given the choice of agriculture
rM " rA
as a numeraire, income in terms of agricultural goods is higher. This implies that

manufacturing prices have to rise, i.e. manufacturing productivity has to be lower.

¢
1—

Similarly, the new land supply T, is be given by

- H, @
Tr:a%:mTr>Tr,
r

and the new level of agricultural productivity A, is given by

~1—un 1—a _n

~ w r mw r _

A= fA“:( rA)a =mTYA, > A,
PrAX PrAX

Hence, both T, and A, are higher. Intuitively: to rationalize a given agricultural
employment share with a higher wage, the model requires manufacturing productivity
to be lower and land endowments to be higher, for the relative price in agriculture to
be lower (recall that our model implies that the elasticity of substitution exceeds unity).
This price effect is needed to counteract the non-homotheticity stemming from higher
utility.

To see that inferred utility is indeed higher, note that expected utility is given by

Vit = _F%EZt_Vln(prA/prM)

_ T
T.7), — r—ngC In(pra/prm)
U ¢/(1-n)

1 1 T,

(OA.7) = yRC[ 21 — In(pra/pem) |-
1 vRCs T Teaoy) (prat prv)

Because 7,,” and p,4 stays the same by construction, expected utility as a function of
the scaling parameter m, Vy (m), is given by

r
Vrt(m) — 1/RC 11"5 1_7”_ g In PrAl
moivRes T Toya—y) prmm—?¢

1 1 r r
- VRC<—Fg + 4 ln(prM)>+1/RC L 4 In (m)

nonvReg T Ty 1=¢T/a-p
r
= V(1 +VRC 4 In(m).
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Hence, multiplying all wages by m, shifts utility by a constant URCﬁ Fg/ff : In (m). By
-1

choosing m, we can thus determine the level of utility.

We scale m in the initial allocation in 1880 to set the minimum of utility to unity. Hence,
we are going to chose m as

1—¢Tga-
m=exp(<1—vﬂ<1>> L T ’”)-

And because productivity is growing over time, expected utility also increases. Hence,
Ve (m) > 0 for all ¢.

B.4 Identification of Parameters

Market clearing for agricultural goods requires that

].—O'A _ _17
TrjiPrA Wi —
(OA8) waH,s = Y |2~ ¢+ VvRC qu, Tw,L;
—\ Dja o
M A
Market clearing for manufacturing goods requires that
1 TP 1o w B
FrM RC j =

(OA9)  wyp = e 1—¢p— R —— T WL

™M omfE ; Pim P’ Pl S

Note that w, 4, wyp, Wy and L; are observed. Note that also that given [Tr]-} , fr and the
fact that H, ), is observed, Pj4 and Pj are fully determined from p, 4 and p;p. Hence:
equations (OA.8) and (OA.9) are 2R equations in 2R unknowns [p, 4, prm|. However,
equations (OA.8) and (OA.9) are not independent because they imply that

Y wemtHeme = Y 9mil¢ Ly and Y wyaHpp = Z il gW;L;.
T ] r

Hence, equations (OA.8) and (OA.9) are 2R — 1 equations. This implies that given
{wym, wya,Ly;$,vRE, 7} we can identify {p,m, pra} subject to one choice of a numeraire.
Alternatively, given {@;,s, 4, L+;¢,vRC,11,{}, we can identify {p,m, p,a} subject to one
choice of a numeraire.

B.4.1 Preference Parameters {¢,vRC, 7}

All of the above was conditional on the 3 structural preference parameters {¢,vX¢,7}.
The cross-section in 1880 does not add any degree of freedom, because we treat
{Z,1880, Ar1880, Br1sso, Trisso} as structural residuals. Moreover, as we show below in
Section B.4.3, we can without loss of generality normalize vRC by a choice of units.
Hence, we need two moments to identify {¢,#}. We use the following two:

1. The change in agricultural employment shares between 1880 and 1920: 7

2. Along-run restriction: because ¢ is the asymptotic agricultural value added share,
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we set ¢ ~ 0.01.

B.4.2 Fixed cost f

Note that fg drops out of the above equations: We can write everything as a function of
1

Prv = f " 1, 11. Then we can solve the above for { a1, pra} as f is no longer in the
equations (note that fg is also in the price index). Hence, ff is akin to a shift in Z, as it
is essentially a common shift in the units of N,. Hence, setting fr = 1 is without loss of
generality.

B.4.3 The preference shifter v

In this section, we show that we can normalize v without loss. The overall expenditure
share on agricultural goods is given by

-1

w __

da = +VRC ( ¢ r1—<P> =+,
PrAPrM

where 7, denote real income. Hence, vRC is not separately identified from the level of

real income, which itself depends on the choice of units.

To see this directly, consider the following single-region economy with homogeneous
workers, where agricultural and manufacturing production is given by Y4 = AL and
Yn = ZL respectively. Taking the agricultural good as the numeraire, it follows that
w=Aand Py = % = 4. Real income is thus given by

w A
- _ _ A0719,
I = Ww/z) =0~ 19(AjZ)

The agricultural spending share is thus given by 8,4 = ¢ + v(A?Z'~9) =, which shows
that the level of v is not separately identified from the level of A or Z. Intuitively, a given
expenditure share can either be generated by a large demand shifter for agricultural
goods with rich consumers (high productivity) or a small demand shifter with poor
consumers.

In our application we normalize 7 to unity and pick the levels productivity (alternatively
real income) to ensure that utility is positive (see Section B.3). The latter is important in
our application because expected utility is allocative through agents’ spatial mobility.

B.5 Human Capital or Productivity? Detailed Derivations
Suppose the human capital distribution in region r at time ¢ is sector-specific and given
by Fst (z) = exp (— (ﬁ)

capital individuals in region r have access to. Our baseline model is nested as the case
of hj, = 1. Given w,;; and x,,, it then follows that

4 .
) , where I, parametrizes the amount of sector-s human

(OA.10) By — <(h?}7crt)g N (hﬁfwthf) 1/¢
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and

OA.11 _(ME0)" and = oL T = Ry ine: -
(OA.11) sra = .0 an rat =TLehs 5 ¢Ly = :
1/0,
Manufacturing wages are still given by w,p;; = (f%) Y fo m—1)/ UMD}K/EM = Z., SO
that
(OA.12) WMwoy =2, = ZHC
Similarly, agricultural profitability X, is given by
_ 1—a \T0T b ant et (el
At = (v+1—a) (D4 An) o2 T, ™ HrA<t Ry
Using the expression in equation (OA.11) yields
op—1
1-a 090700 iy ool e ~(agky) AT
hi’ert = h;}} <m> (’DrgtlArt) TA Tr A <I‘€Lrh£) ( A ) A
ocp—1
(hyt rt) ~(a o) @)
Wrt -
Defining
o1
A

1— . 1—w 1 o _ 1
(OA.13) AHC = [(hﬁ) ' (1—“> D:gglArtTf (T7Ly) <”‘+UA1—1>]

vy+1—«
yields
HC\ *
(OA14) hrtXrt Art
Wyt Wyt
where 1
0’ J—
k=0-(C-D(1-a)~"—.
A

Equations (OA.10), (OA.12), and (OA.14) imply that average earnings w,; are given by

1\ ¢
4 e X 4
(OA15) 1 = (htXrt) +(M) [ (A e
w?’t wrt wrt w;'t

Similarly, note that

1 )U'Afl

pas N\ ~(etae) A pax N~ 1
rtXrt 'A ( rtXrt> = -Aftlc (r_t_rt) = AgcsrAtg ¢

Wyt Wyt
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where the last equality uses equation (OA.11). Hence,

_ z 4
SrA :( hAX 4 ) _ AHC —(x-1)
1-— SrA h%wth Zﬁlc ra
so that

K HC &
(OA.16) A (’4” ) .

1- SrA B Z,{;I ¢
Given the human capital adjusted revenue productivity terms AHC and ZHC, equations
(OA.15) and (OA.16) are the same equations as in Proposition 3. This then yields the
following result:

Proposition 6. Consider the model with human capital and let ZH< and AHC denote produc-
tivity in both sectors. The equilibrium allocations in this model are the same as the ones in our
baseline model without human capital if we redefine, in our baseline model,

rt rt

_IM 1-a
Zhe = (T ZHC and - AR = (nf)  AflC.

Proof. Given data on s,4 and @,, we can uniquely solve for AH¢ and ZH¢. We now
show that given these data and the other structural parameters there is a one-to-one
mapping between AHC and ZHC and ZB%¢ and AB**. The fact that ZB¢ = pMZHC
follows immediately from equation (OA.12), which implies that

1\ "M (om=1/om_;
ZifC=niz, = n} (f_g) <ch> D

1\ Vom oM (om=1)/om
= (7)) (mnritze) Dl
I\YM o Nom-D/on
- () ey

To derive the expression for AB** note that (see equationOA.13)

_ 0A71
1-a 11—« 1= (7% _ _ 1 7A
A = () (7 +1- oc) DA AnCT, (TeLy) (H”A”)]
) (7A71
TA

[ _ I-a _1
— |(-55%) o AT ) )

Furthermore, it can be shown that D, 4; and D,y also only depend on Aﬁ”se and ZZ”SE
conditional on the data s, 4 and @, and the other structural parameters. H
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B.6 Cross-sectional Estimates of the Engel Elasticity 7

Targeting the time series of the agricultural employment share implied an estimate of
n = 0.8. However, our model also implies a log-linear relationship between individuals’
expenditure share on agricultural products and their total expenditure that can be used
to estimate 77 from cross-sectional microdata:

(OA.17) Ind 4 (y, Poat) = In (—vP;A}) — ylny,

where we used our estimate ¢ ~ 0.

We use the 1936 Consumer Expenditure Survey (CEX) by the US Bureau of Labor Statis-
tics obtained from the Inter-university Consortium for Political and Social Research
(ICPSR) to provide direct evidence on the log-linear relationship between expendi-
ture shares and total expenditure.”” The CEX contains micro data on expenditure of
individuals on a large variety of categories and a swath of individual characteristics.
We use the household files. We obtain information on households’ total expenditure,
expenditure on food, urban/rural status, size, interview data, occupation and industry
of household head, race of household head, and county of residence.

In Figure OA.2, we show that this log-linear relationship is a good description of
the data. In the left panel, we display the cross-sectional distribution of food shares.
Empirically this variation is substantial, ranging from 5% to 80%. In the right panel,
we show the empirical relationship between log expenditure and log food shares as a
binned scatter plot. As implied by our theory, the elasticity between food shares and
expenditure is indeed essentially constant across the entire range of the distribution of
expenditure.

The slope coefficient falls in between 1 € (0.315,0.362) depending on which additional
controls are chosen, implying that our “macroestimate” of #7 = 0.79 is higher than the
microestimate that exploits cross-sectional variation.

B.7 Elasticity of Substitution

The Allen-Uzawa elasticity of substitution is given by

FelPralim V) , (Pra,Prp, V)

0P, 40P,
EOS — rA9rM ,
9e(Pra,Prm,V) 9e(Pra,Prm,V)
aPrA aPrM

where e (P, 4, Py, V) is the expenditure function given by

1—
(OA.18) e(Poa, P, V) = (V +vin(Poa/Pag)) Ty 1P0, P10

2We note that our theory is written in terms of value added. The expenditure data is in terms of final
expenditure data. Herrendorf, Rogerson, and Valentinyi (2013) show that in general there is no direct
mapping between the preference parameters of the value added and the final good demand system.
However, Fan et al. (2023) show that for the class of PIGL preferences used here, the Engel elasticity 7 is
portable between the final good and value added demand system.
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FIGURE OA.2: HETEROGENEITY IN FOOD EXPENDITURE SHARES

(A) FOOD EXP. SHARE DENSITY (B) FOOD EXP. SHARES AND EXP. LEVEL
061 0.5
2 047
051 & 037
£ 021
2 =
g g 07
g 037 & 0.1
e}
S -0.24
029 &
[ -0.21
o -031
an -U.
017: 19)
= -0.41
-O'SAX T T T x x x : T
0 1 2 3 4 5 6 7 8 9 1 416 <12 -8 -4 0 4 8 12 1.«
Food Expenditure Share Log of Expenditure

Notes: The left panel shows the cross-sectional distribution of individual expenditure shares on food. The
right panel plots the binned scatterplot of the (log) food expenditure share against (log) total expenditure,
controlling for location and family size fixed effects.

Using equation (OA.18), one can show that

(04— ¢)°
Oa(1—104)

pOs— 1y (A= 9) Py = (1=9))

9400 =

OA-15
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