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Appendix A: Motivation

A.1: Structure of merchandise exports in other SOE

Table 1: Shares of commodity and non-commodity merchandise exports (% GDP)

Commodities Non-Commodity

Argentia 6.15 2.93
Brazil 4.50 4.74
Chile 20.60 3.19
Colombia 8.60 2.67
Peru 13.10 1.79
South Africa 11.95 9.64
Average EMEs 10.82 4.16
Australia 11.45 3.21
Canada 11.50 17.22
New Zealand 14.90 5.79
Norway 19.65 7.81
Average Advanced 14.38 8.51

Note: Average over the period 1995-2017. Source: UNCTAD (2019)



A.2: SVAR analysis with the US: Other results and methodology

We employ SVAR models to present the dynamic effects of global shocks in Canada and
South Africa. We use Bayesian methods to estimate VAR models with 16 variables (5
foreign variables and 11 domestic variables) with 2 lags using quarterly data over the 1994-
2019 period. In the benchmark analysis, the US represents our foreign economy. The results
are qualitatively similar with an alternative measure of the foreign economy defined by an
aggregate OECD and BRIIC (Brazil, Russia, India, Indonesia, and China); see the appendix
B.

For the home economy we focus on either Canada or South Africa. We employ a combi-
nation of two types of priors: (i) a normal-inverted Wishart prior; and (ii) a Minnesota type
prior that assigns low weights on off-diagonal autoregressive coefficients and specifically zero
weights on coefficients related to the home economy’s indicators in the block defined by the
foreign variables. The later follows from the assumption that Canada and South Africa are
SOE.

We analyze three structural global shocks: aggregate demand, productivity, and com-
modity supply shocks. We identify the shocks with sign restrictions in addition to the zero
restrictions derived from the SOE assumption. We discriminate between aggregate demand
and productivity shocks using the standard co-moment prediction these shocks generate for
prices and GDP. Aggregate demand shocks imply a positive co-movement between prices
and GDP whereas productivity shocks imply a negative co-movement between prices and
GDP. Commodity supply is also assumed to imply a negative co-movement between prices
and GDP for a net commodity importer like the US. To discriminate between commodity
supply and productivity shocks we impose a restriction on world commodity prices. We as-
sume that commodity price increases for a contractionary commodity supply shock whereas
it decreases for a contractionary productivity shock. Moreover, we assume that the central
bank in the US increases the policy rate to respond to commodity price increase that follows
a contractionary commodity price shock. The implementation of the sign restrictions follows
the methodology proposed by Uhlig (2005).

All the domestic variables are left unrestricted in the whole analysis. Moreover, the US
spread is unrestricted in the whole analysis. Furthermore, note that identification of the
world aggregate demand shocks only requires restrictions on GDP and prices in the foreign
block. All the other foreign variables are left unrestricted. For this reason, we focus on
the dynamic effects of world aggregate demand shocks in the paper. The results for the
remaining two shocks are presented below.



Figure Al: SVAR - World commodity supply shocks in South Africa
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Note: The plain line indicates the median IRF. The areas defined by the red dashed lines
report the 68% credible intervals.



Figure A2: SVAR - World productivity shocks in South Africa
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Figure A3: SVAR - World commodity supply shocks in Canada
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Figure A4: SVAR - World productivity shocks in Canada

World GDP World CPI OWorld Policy Rate World Cmdty Price
0 > - Lo
" \ S --[- 7 oxTTA
0.2 - //‘ 0.5 \ -2 i /r z
-U. P d N N N 4
~" | . T . \ 4
PYAEN —t——1 05 ~ 7/
4 8 12 4 8 12 4 8 12 4 8 1
World Spread GDP CPI Policy Rate
04— T—= 0.1L N — 0.3 0 =
oo <! TR SN
0 = — -0.2 \ - 0.1 \\Qv— = 7 0.2
-0.3 =4 ' .. S = &
4 8 12 4 8 12 4 8 12 4 8 1
Consumption Investment Employment-commodity =~ Employment-total
s~ 7 - /7 |\ -
T — ;\ - | 05p~ i ON =
01 \.’ /" - 0 S - 4 \ L~ \\\ ’/ ~
Y - S 7| PR TN
B MR -0.5 1= 04 =
4 8 12 4 8 12 4 8 12 4 8 12
Wages Commodity supply Spread CAD per USD
0 — — Pl ™~ 7 -
— A _— 4
-0.1 z e = rd N 1 —
: B - / | - 0.1/ - S r— \ .
-0.2p7 _ = 0.5 —"N"7" T N —— 0»4,. ~—
0.3 - 1 \ _ 7/ 0 [ J— 1 4 ~
4 8 12 4 8 12 4 8 12 4 8 12

Note: The plain line indicates the median IRF. The areas defined by the red dashed lines
report the 68% credible intervals.



A.3. Robustness checks

Our SVAR results are robust to changes in the lag structure, identification scheme, and
dataset. In each of these three cases, foreign aggregate demand shocks have a similar impact
on South Africa and Canadian variables, as discussed in the paper.

A.3.1. Lag structure

Below, we show our results with 4 lags instead to 2 lags used for the benchmark results in
the paper:

Figure A.3.1: Dynamic response to foreign aggregate demand shocks with 4 lags
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Note: The green line indicates the median IRF for the world. The blue and red lines
indicate the median IRF in South Africa and Canada, respectively. The shaded areas and
areas defined by the red dashed lines report the 68% credible intervals.



A.3.2. Identification of foreign aggregate demand shocks with Cholesky

Below, we use an alternative identification schemes for the world demand shock using the
Cholesky approach as an alternative to sign restriction. We identify world demand shocks
by the shock to world GDP where the US series are ordered first and the world commodity
price is ordered after and then followed by the commodity exporter series. The co-movements
between domestic and foreign variables are similar to those described in the paper.

Figure A.3.2: Dynamic response to foreign aggregate demand shocks with Cholesky
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Note: The green line indicates the median IRF for the world. The blue and red lines
indicate the median IRF in South Africa and Canada, respectively. The shaded areas and
areas defined by the red dashed lines report the 68% credible intervals.
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A.3.3. Larger dataset

Finally, we add 4 foreign variables to our SVAR (with two lags and shocks identified with
sign restrictions as in the paper): Wages, hours, consumption, and investment for the US.
In this case, we use the same variables for the US as in our DSGE analysis (in addition to
the same domestic variables). The results presented below show that our conclusions remain

robust.

Figure A.3.3: Dynamic response to foreign aggregate demand shocks with 20 variables used
in DSGE
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indicate the median IRF in South Africa and Canada, respectively. The shaded areas and
areas defined by the red dashed lines report the 68% credible intervals.
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Appendix B: SVAR analysis with OECD-BRIIC

Figure B1: SVAR - World aggregate demand shocks in South Africa
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Note: The plain line indicates the median IRF. The areas defined by the red dashed lines
report the 68% credible intervals.
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Figure B2: SVAR - World commodity shocks in South Africa
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Figure B3: SVAR - World productivity shocks in South Africa
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Figure B4: SVAR - World aggregate demand shocks in Canada
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Figure B5: SVAR - World commodity shocks in Canada
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Figure B6: SVAR - World productivity shocks in Canada
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Appendix C: model’s FOC

We present the First Order Conditions (FOC) for savers, entrepreneurs and firms. The
central bank, the government and rule-of-thumb households do not optimize but follow simple
rules described in the paper. FOC from the financial sector are presented in the core of the
paper but we here detail our simple agency problem and compare it to Bernanke et al. (1999).

C.1 Households

The consumption demand functions for the domestic and the imported goods are given by:

d I
Ol =(1=w) | 5| Cu (1)
t
pm -
Otm = We |:Ptc:| Ot, (2)
t

where P, is the domestic good price, P/" the imported good price and P represents the
consumer price index (CPI) and is given by:

Ptc _ [(1 . wc)(Pt)l—n + wc(Ptm)l—n} 1/(1-m) )

C.1.1 Savers

Savers maximize their utility w.r.t. domestic and foreign bonds holding and consumption.
The FOC (with shadow value v{ on their budget constraint) are given by:

& Pe
wrt. C o (CF=bCE ) " = wat (3)
t
wrt. By o) = BEtwt—HEb,th (4)
Tt41
* X s ¢f—|—1 * P St+1
w.r.t. Bt+1 . th = /BEt Eb,thCD(Ata ¢t) (5)
Tt+1 Sy

where the Lagrange multiplier is redefined as ¢; = v} F,.

Country risk premium Combining the FOC w.r.t. domestic and foreign bonds gives the
uncovered interest rate parity (UIP) condition

. -5
Ry = Ri®(Ay, 6)Ei—¢ -

t

(6)

This equality shows that the spread between domestic and foreign nominal risk free rates
depends on the anticipated domestic currency depreciation, the country-wide foreign debt,
and an UIP shock.
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Wage setting Every household (except entrepreneurs) is a monopoly supplier of a differ-
entiated labor service in the primary and secondary sectors and sets its own wage with an
adjustment rule following Erceg et al. (2000). Optimization in the primary and secondary
sector are similar, and simply gives two standard wage-Phillips curves. We thus drop the p
of f indexes from the wage and hours to simplify the notations. Every household sells its
labor services (h;) to a labor packer, which transforms it into a homogeneous input H using
the following technology

1 1w
Ht = |i/ (hj,t) Aw, dj:| s 1 S )\w,t < o0, (7)
0

where )\, ; is a time-varying wage markup. This labor packer takes the input price of the j
differentiated labor input as given, as well as the price of the homogeneous labor services.
Each household has a probability (1 —¢,,) to be allowed to optimally reset the nominal
wage. Otherwise, the wage is indexed on previous period consumer price inflation: W41 =
(7)™ W;,. Households that can re-optimize their wage maximize the objective bellow w.r.t.
the new wage W/“". Note that this is only optimal from the point of view of savers. Rule-
of-thumb mimic savers and set the same wage (we keep a standard wage Phillips curve).

= s s (hj,t+s)1+0h
max Z(ﬁfw) UL Wiishjirs — Ap—"r—"——
s=0

1 + Op
where
o new c c Rw
Wites = Wi (7Tt"‘7rt+s—1)
—€w new c c K \ TEw
h VV}J-{-S Wj,t (7Tt---77t+371)
jtts = - Hyps = Hyys
Wt+s Wt+s
It is also useful to define
c _ c c
Ht,t+s—1 = (7Tt~'77t+s—1)
Ht+1,t+s = (7Tt+1---7Tt+s)

Rearranging using the above equations gives:

> o (VI ()™ |
max Z(ﬁgw)s U§+8Wj,tew ( g,t-l—s—l) b = : Ht+s
s=0 Wt+s

w —(1+0'h)5w
_ Ah W]’r}tew (]-—-[;154’871)"i (Ht )1+O'h
1+op Wits e

Expressing it in term of real wage and simplifying gives:

1—€w
00 wnew (T1¢ . Kw B .
maz Y (BE,)’ was( i1 Mo ) ) (Wegs)™ Hyss
s=0

It 4s

— new c kw\ —(1+0on)ew
_ Ah’ wj’t (tht“l’sfl) (H )1+Uh
1 + on t+s

WitsIli 1 4
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The FOC w.r.t. W/ reads:

(ew — 1) (@F5) 7D (B, Wiy

s=0

(Lon)eunt (I )™\
= €w (u_);”jw) Tn)ew= Z(ﬁgw) (_7"‘5_) (HH_S)H—U}L

= WigsIg 1645

1—e¢
< (T )™\
S,1.8 tt+s—1 _ €w
_— w H,
( it +s ) (@ts)™ Hes

which simplifies to (we drop the j as all re-optimising households set the same wage):

s s A (H§7t+571)ﬁw (Tron)ew H 1+op
Z(B&U) b\ @y oTit1,e4s ( t+5)

arew 1+ohew _ €w  s=0

( t ) ew_l o Sn/yS (H§t+sfl)ﬁw Imew _ €w
Z(](/ng) ¢t+s ﬁt+1,t+s (wt+s) Ht+s
Ss=

This last equation is the wage-Phillips curve with partial indexation. In Dynare, the
infinite sum can be rewritten as a set of three equations:

XH

—new\ l+opnew €w 1t
- XE 8
(@) (%_ng .

H _ _(140op)ew 1404, (ﬂ.t)nw (1403) .
X1y = Apwy (H;) + BE E X, ()
Ti+1
c\Fw (Ew—l)
S —€ i
w wHt —I— BS <( ) ) EtX;’It—Fl (10)
T+1

The real aggregate wage index evolves according to

c Kw o 1—€w
@y = (1= 8,) (@) " +¢, (—(W“) wt‘l) (11)

ur’

C.1.2 Rule-of-thumb households and hours aggregation

Rule-of-thumb households mimic savers in setting their wages (and thus work the same
number of hours on average). Their aggregate level of consumption is thus given by
w? W

HP
Pt Pt

Cr =

(12)

C.1.3 Entrepreneurs

Each entrepreneur 7 maximizes her utility w.r.t. consumption and borrowing with shadow
value v§ on the budget constraint:

o . Pr
wrt. C; + (C;—bCry) = thtt (13)
& e 1/}8
wrt. Bf, : ¢f = BpE, L RE (14)
Ti41
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Entrepreneurs also maximize their utility w.r.t. the capital stock and investment in every
sector g:

P P
wrt. Kiy oo % D = Bt 7”1;+1 +(1- 5)P_ (15)
t t+1
i Pqu ~ Iq ]’l] [q
Tt I g, (1-S (=) - —t 16
Wb & wt P, P, et ( <Itq—1> ([f—l) It 16)

Pk’q ~ Iq Iq 2
E t+1 e T Sl t+1 t+1 =0

where 1y = % is the real rental rate of capital.

Investment Basket Domestic and imported investments are given by:

IM = (1 —w) {ﬂﬂ h i (17)
B
Pm -n
]m>q = Ww; |: PZ :| ]g, (18)

where P! is the aggregate investment price given by:

Pl = [(1 = w)(P)' ™"+ wi(P)] =

C.2 Firms

Here we present the profit maximization problem of the firms in the commodity and sec-
ondary sectors.

C.2.1 Domestic commodity supply channel

We first derive the FOC that we will use to discuss the domestic commodity supply channel.
Commodity producers combine capital K7, labor H! and land L} (which is always fixed)
to produce a commodity input. Profit maximization gives the labor and capital demand
equations:

B en tY gp_l YP 1/op SP*P
wp — 1 V- /8 ( b, ) ( ) ]_9
t ( P p) Hp Hp Pt ( )
. c typ YP 1/op SP*P
(n P — Qyp ( pr > (Kp R& (2())

where variables wit a subscript 0 correspond to their values at steady-state.
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We now discuss the implication of these FOC for the domestic commodity supply channel.
This channel operates when domestic production of commodities responds to changes in
commodity price: a key concept is thus the price-elasticity of domestic commodity supply.
To discuss this elasticity analytically, we linearize and rearrange our FOC and the production
function described in the paper. We denote a variable x expressed in percentage deviation
from its steady-state with a hat (). Commodity production, labor demand, and capital
demand are given by these three equations (ignoring exogenous shocks for simplicity):

ﬁp = O‘pf(f—l + (1 - Qp — /Bp)]:]f (21)

i = Y!+o,(0f - a}) (22)

Kl = Y 4o, = 14%) (23)

where 7} = &Tlffw is the world price of commodities expressed in domestic currency and the

t — 1 subscript for capital indicates that this variable is predetermined.

The commodity production function (21) shows that the higher the labor (capital) share,
the more sensitive commodity supply is to a change in this production factor. The land
share 8 thus reduces the elasticity of domestic commodity supply.

The labor demand equation (22) shows that hours increase when the world commodity
prices to domestic wage ratio increases. The elasticity of substitution between production
factors in the primary sector (o,) plays a crucial role for labor demand: the higher o,, the
stronger the response of hours to changes in commodity prices, and the higher the price-
elasticity of commodity supply.

Equation (23) shows that demand for capital increases when commodity prices increase
more than the rental rate of capital. As capital is fixed in the short-run, an increase in
capital demand increases its rental rate which stimulates investment in the primary sector.

If we focus on the immediate response of commodity supply (on impact), we can abstract
from changes in capital in the commodity production function (because investment affect
capital only with a lag). By combining the production and labor demand equation and as-
suming that f(f_l = 0, we can give further intuition on the short-run elasticity of commodity

supply:

N 1—a,— -
W:%(7ﬁj%)w—w» (24)
The short-run elasticity of commodity supply is thus increasing in the elasticity of substi-
tution between production factors in the primary sector o, and in the share of labor (thus
decreasing in the share of land f3,,).

While the analysis of the price-elasticity of commodity supply usually focuses on the
real price of commodities (for example with a commodity price to CPI or GDP deflator
ratio), an analysis based on the world commodity price to domestic wage ratio is analytically
simple and yields a similar conclusion because fluctuations in wages, CPI and GDP deflator
are very small compared to fluctuations in commodity prices. This is what we observe in
our analysis. In the case of foreign shocks, changes in world commodity prices are always
much more pronounced than changes in domestic wages (in the SVAR and DSGE). As
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an illustration, we compute the empirical short-run elasticity by dividing the response of
domestic commodity output on impact (in percentage deviation from steady-state) by the
response of real commodity prices expressed in domestic currency (also in deviation from
steady-state) after a foreign aggregate demand shock. We find a value of 0.142 when the
model is calibrated as in section 5 of the paper. Using equation (24) to compute this elasticity,
we find a value of 0.144. The difference is explained by the endogenous response of wages,
but this response is so small compared to the change in commodity prices that it can be
ignored at a very low cost when it comes to estimating the short-run elasticity of commodity
supply.

Why do we need a CES production function? In fact, one could reach any level of
short-run elasticity of commodity supply with a standard Cobb-Douglas production function
(0, = 1) by adjusting the labor share. However, this may not be desirable. Indeed, in order
to target a realistic short-run elasticity of 0.14, one would need to calibrate the labor share
to 0.12, which might be at odd with the data (the labor share is 0.37 and 0.23 in South
Africa and Canada, respectively). Moreover, with a Cobb-Douglas production function, one
could easily overestimate the elasticity of commodity supply. In an influential paper, Kose
(2002) calibrates the labor share to 0.37 (with a Cobb-Douglas production function). This
implies a short-run price elasticity of 0.59 (as long as real wages remain constant) that might
be too large for many commodities such as oil or agricultural crops (Caldara et al., 2016;
De Winne and Peersman, 2016). In addition, imposing o, = 1 would make labor incomes in
the primary sector extremely volatile. Rearranging the labor demand equation shows that
labor incomes would be as volatile as commodity incomes: H? 4+ " = Y/ + " when o, = 1.

In the paper, we present a simplified version of equation (24) to provide some intuition on
the domestic commodity supply channel. To obtain equation (28) in the paper, we further
assume that labor supply is perfectly elastic at a real wage rate fixed in foreign currency
units. In this case, the firm maximizes

SBTY] — RYTKY — WP HY

and equation (24) becomes:

?;p: Op (1_ap_ﬁp)'?f* '
a, + 8,

as in the paper. This has the advantage of allowing us to abstract from wages and exchange
rate dynamics in our discussion. When wages rise or the domestic currency appreciates in
response to an increase in commodity prices, the domestic commodity supply channel gets
weaker, but the intuition presented in the paper remains valid. In our empirical application,
wages and exchange rates dynamics potentially weakens but never fully cancels this channel.

Finally, while the capital share a;, and land share (3, have the same impact on the short-
run elasticity of commodity supply (if they affect the labor share 1 — ay, — 3,), they have a
different impact on the long-run elasticity. While capital can be build over time to gradually
increase commodity supply, land is a fixed production factor limiting both the short and
long-run elasticities of commodity supply.
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C.2.2 Secondary sector

Secondary good producers In the first step, cost minimization problem for the inter-
mediate firm ¢ in period t gives the capital to labor ratio:

K_tf _ o] (25)
Htf (1-— oz)rlik’f7

As well as the equilibrium real marginal cost of the domestic input mc?, which, using the

steady-state relationships described in the next subsection simplifies to:

k,f « _f 11—«
r W
med = | 2= ¢ 26
¢ (7””) <eh7tu_)f (26)

The second step, yields the domestic to foreign input ratio

NP wa mgt NG\ (27)
NG\l —w, P""/P, N ’

as well as the real marginal cost mc; of the final good:

1

1 Pm,n 1—0'77, Y l—on
Wy (%) + (1 —wy) (mc?d)1 "] (28)
t

me; = —

Ad

m,n

where prt is the real price of the imported input (see the importing distributors subsection

for more details).

Domestic Distributors There are two types of domestic distributors (intermediate and
final). There is a continuum of intermediate distributors, indexed by i € [0, 1]. Each inter-
mediate distributor buys a homogeneous secondary good Y7: turns it into a differentiated
intermediate good (using a brand-naming technology) and then sells it to a final distributor
at price F;;. Every intermediate distributor is assumed to be a price taker in the secondary
goods market (it purchases secondary goods at their marginal costs) and a monopoly supplier
of its own variety. At every period ¢, with probability (1 —¢,), any intermediate distributor
i is allowed to re-optimize its price by choosing the optimal price P[. With probability
&,, 1t cannot re-optimize, and it simply indexes its price for period ¢ 4+ 1 according to the
following rule: P,y = (m)"@ P, ;, where m; = Pil is last period’s inflation.

The final distributor is an aggregator which uses a continuum of differentiated interme-
diate goods to produce the final homogeneous good, which is then used for consumption and
investment by domestic households, public consumption, and exports, and sold at price F;.
The final distributor is assumed to have the following CES production function:

Ad,t

1 1
Y/ = { / (K{i) Tt d@'] , 1< Ay < o0, (29)
0
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where Ay, is a stochastic process determining the time-varying markup in the domestic goods
market.

The profit maximization problem for the final good distributor gives the following first
order condition:

Yf )‘d,t

f P\ a1

= (_t> ! (30)
Y, Py

where P, is the price for the homogeneous final good and F;; is the input price for the
intermediary good i, taken as given by the final good firm. The price index P, is given by:

1 L (1=Xg,¢)
P, = [/ p e di] (31)
0

The optimization problem faced by the intermediate distributor ¢ when setting its price
at time ¢ taking aggregator’s demand as given reads:

max E, Z(ﬁEfd)sUfﬂ[((WﬂTtH M) PP Y = MGy YL (32)
¢ s=0

where (85€,)°vf, , is a stochastic discount factor, vy, the marginal utility of entrepreneurs’
nominal income in period t + s and MC;; is the firm’s nominal marginal cost. Using (30)
the first order condition for this optimization problem can be written as:

_ >‘d,t+s
> s e <7Tt7rt+1 C 7Tt+5_1)nd Adt+s—1 d
E, Z(ﬁEfd) Vits Yiis X (33)
'o—0 (7Tt+17Tt+2 Ce 7Tt+5)

Kd
|:(7Tt7rt+1 .- '7Tt+371) Ptnew o )\d,tMCL,t+s:| -0
(M1 TMig2 - Tys) P Pris

which gives a standard price Phillips-Curve.

Importing and exporting distributors The intermediate importing (exporting) dis-
tributor buys a homogeneous foreign (domestic) secondary good, turns it into a type-specific
good using a differentiating technology and then sells it in the domestic (foreign) market
to an aggregator. The aggregator uses a continuum of differentiated intermediate goods to
produce a final homogeneous good, which is then sold for consumption and investment to
domestic (foreign) households at price P/™ (P}). The price setting behavior of the importing
and exporting distributors also follows a standard Calvo (1983) setting.

The importing firms price setting problem is thus similar to the domestic good price
setting problem presented above. In particular, the final good import price setting problem
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follows Adolfson et al. (2007) and gives a standard Phillips-Curve for P/™!. We thus refer
to their paper for the details on the derivations. The input import price setting is also
standard with one point of attention. The imported input is Leontief basket composed of
commodities and foreign intermediate inputs. When setting the imported input price P,"",
distributors thus consider the following marginal cost: MC/™" = w,S; P + (1 — wp)St%—g{
where MCY is the marginal cost in the foreign economy. Note the presence of the steady-
state marginal cost in this expression: this is equivalent to imposing a mark-up on the foreign
imported intermediate input, and implies that the import price is equal to one at steady-
state. Optimization in the exporting firms price setting problem is similar to the domestic
good price setting problem presented above and also follows Adolfson et al. (2007).

C.2.3 World commodity price channel

We first derive the FOC of foreign secondary good producers and then discuss the world
commodity price channel. In the first step, cost minimization problem for the foreign sec-
ondary good producer in period t gives a capital to labor ratio analogue to equation (25)
and the marginal production cost:

mep (N e
mc’n* _ t . t t (34)
t P* o k,* * ok
t re €h7tw

In the second step, firms combine this intermediate input with commodities. Demand for
commodities thus derive from:

* * i:l * 1 G; *
el = g Yo\ (YD 7 MG (35)
Pt* Y'Op* Y;P* Pt*

which can be linearized as

D* % % [ APk ~ %
;" =Y - Up(% — micy) (36)
s PP . " " MCy . .
where v, = —5 is the real price of commodities and mc; = —55* is the real marginal cost of
t t

the foreign secondary good given by nic; = 847" +(1—8)nic™. The elasticity of commodity
demand is o7,

On the world commodity market, demand and supply are thus given by (abstracting from
commodity supply shocks):

Commodity Demand : YP* =Y, — on(yt — mcy) (37)
Commodity Supply : YP* =0 (38)

Solving these two equations give the price of commodities:

1

p

A= mic; + Yy (39)

! The only difference with Adolfson et al. (2007) is that they make a distinction between final consumption
and final investment goods, while we only consider one Phillips curve for final good imports.
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Equation (39) thus shows that when the elasticity of commodity demand o7 is low,
changes in aggregate demand translate into large commodity price fluctuations. Intuitively,
when firms try to increase production }A/;* > 0, demand for commodity input increases.
Because commodity supply is fixed, equilibrium on the commodity market must be reached
with an increase in commodity prices. The lower the demand elasticity, the harder it is for
foreign firms to substitute commodities with other productive inputs, and the stronger the
increase in commodity prices required to eliminate the excess demand.

If o), is sufficiently low, as we find in our empirical application (and consistent with a
low elasticity of commodity demand), changes in world GDP dominates changes in marginal
costs in driving commodity prices. In a perfectly competitive economy with flexible prices,
nic; = 0 at all times and equation (39) simplifies to 47" = %fft* as in the paper where the

intuition over U; remains valid.

C.3 Financial sector
C.3.1 The agency problem in the financial sector

We first present the domestic bank problem and then discuss foreign banks. We assume
that entrepreneurs have the option to cheat: they can default on their loans and run-away
with a fraction of their assets. Banks thus requires entrepreneurs to pledge their assets as
collateral, and the fraction of assets that entrepreneurs can divert is a function of the banks’
monitoring efforts. Banks choose the fraction of entrepreneur’s assets under monitoring, and
this fraction is impossible to divert. Entrepreneur j cheats when the value of divertable
assets is larger than the value of its total assets net of its debt, when

(1 =9;)Vje > Ve — Bjy (40)

where V;;, = PFK;, is the value of entrepreneur j assets, B;; the debt (bank loan) and 9;,
the fraction of its assets under monitoring. Since monitoring is costly (see below), the bank
sets its monitoring effort such that this expression holds with equality (and entrepreneurs
have no incentives to cheat):

9;, = Di (41)

In this expression, we can drop the j as all entrepreneurs are identical (due to trade in state
contingent securities).

We assume that banks take this monitoring rate as given and that their total monitoring
cost is a function of the monitoring rate and their total loan books. Banks thus maximize:

(P = ®(3)R,) By (42)
where R}"* is the domestic bank lending rate and ® (1) captures monitoring costs:
D) = ¢y ()" pya (43)
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where ¢ is a fixed lending cost (allowing us to calibrate the spread at steady-state), ¢,,,, is
the spread elasticity to leverage capturing a financial accelerator, and e, ; is a credit supply

shock. The FOC (w.r.t. B;) gives the domestic bank lending rate:

B (z)nw
RtLvd = q)(’l%)Rt = ¢fc (vt) €RL7th (44)
t
which is equivalent to the equation presented in the paper.
Foreign banks face an identical agency problem on the foreign market and thus set a
spread based on foreign entrepreneurs’ leverage as described in the paper:

L . (B P . .

Ry = ¢fc (V_t*) 5RL,th (45)
Now, remember our assumption that the SOE is too small to have an impact on foreign
banks, and that foreign banks do not discriminate between domestic and foreign borrowers
when setting their spread. Foreign banks thus set the same spread when lending to domestic
or foreign entrepreneurs for domestic currency loans:

Rt E— qb;c (W) 6;%1”th (46)
t

One interpretation is that foreign banks are free-riders in the domestic market as they ignore
monitoring-costs when setting the rate at which domestic entrepreneurs can borrow at the
foreign bank. As every entrepreneur borrows a fixed share wy of its credit need at foreign
banks and the rest at a domestic bank, every domestic entrepreneur is monitored and has
no incentive to divert assets.

How do our assumptions compare to BGG? Once linearized, equation (44) yields

BE = Rt 0y (B = Vi) + (47)

Combined with the linearized version of (46), one can get the average spread paid by domestic
entrepreneurs:

RE= Ry + (1 —wy) [gf)nw (Bt . Vt> + éRL,t] + wy [qs;;w (B: - vt> + égm} L)

where w;, is the share of foreign banks in the domestic economy. Combined with the en-
trepreneurs FOC, we have

Boltfsy = Re+ (1= w0) [0 (Bo = Vo) + Enpa| w0 00 (BF = V) +80,0] . (49)
where RE is the nominal return on capital.

This is close to BGG key equation Etf%fil = Rt + ¢pcc (total ELSSGtSt — net ﬁ)ortht)

with two important differences. First, we use an alternative measure of leverage: while BGG
uses a total asset to net worth ratio, we use a credit to collateral ratio. The second (and
most important to our paper) difference with BGG is that we combine domestic and foreign
banks. The spread paid by domestic entrepreneurs is thus affected by both domestic and
foreign financing conditions.
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C.3.2 Financial channels

The financial channel works through entrepreneurs and rule-of-thumb households. First,
it transmits changes in the risk premium (developed in the previous section) to domestic
entrepreneurs’ investment and consumption. Linearizing the FOC from the entrepreneurs,
one can find the consumption and investment equations (abstracting from the wedge shock):

fe 1 Ne b Ne 1-0 »L c

O = T Cm e T o.(1+b) (R WM) (50)
- B 1 1 kA

I = I+ g + o : 2
S R R BE It T g, @~ T oy

pF = o — RE+ <1 — Bp(1 =0t + Bp(1— 0t (52)

where pF = PF{ is the real price of capital and ~i = % the real price of investment. Note we
dropped the p or f indexes in the investment equations because the mechanism is similar
for investment in the primary and final good sectors.

In equation (50), a drop in the lending rate (potentially coming from a drop in the do-
mestic or foreign interest rate spread) have a positive impact on entrepreneurs’ consumption.
In equation (52), a drop in the lending rate causes an increase the real price of capital which
transmits to investment through equation (51).

Second, rule-of-thumb households (who are financially constrained) directly transmit la-
bor income fluctuations to consumption. Linearizing their budget constraint gives:

Cr = wy, (uvf + FI{’) + (1 —wp) (w{ + H{) (53)
which shows that changes in hours or real wages (in the primary or secondary sector) lead

to a direct adjustment in consumption. The larger wy,, the stronger the impact of a change
in primary labor income.
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Appendix D: model’s steady state

Here we provide the details on the computation of steady-state for the domestic economy.

Calibration and choice of units First we fix some values reflecting some freedom in the
choice of units:

y o= Y =1
h = W +h =03

where Y/ = 1 is a normalization and h = 0.3 ensures that agents devote on average 30%
of their time to labor activities. It implies that hours worked by savers and rule-of-thumb
consumers in each sectors is given by H? = wh and H/ = (1 —wy)h. We calibrate Ay, , and
Ap, 5 to match these targets.

We assume that inflation and the risk-free rates are the same in the domestic and foreign
economies (7 = 7* = 1 and R = R* = 1/f3). These assumptions imply that dS = 1 (through
the UIP condition). Therefore, all inflation rates are equal to one. We then calibrate R to
match a target for the spread. With entrepreneurs FOC we thus get 5 = %

Entrepreneurs Turning to entrepreneurs FOC, the assumptions presented above allow to
pin down the real price of capital and its rental rate to

pk pz’
S
& pe(l=(1=0)8y)
B

Final good sector Turning to final good distributors, the marginal costs are given by:
me = mc® =mc" =1/)\g

Of course, in the perfectly competitive producing sectors, real marginal cost is given by

The normalized CES production function in the final good sector implies that

M prn M nd
MOy _ —N"™ ¢

_ Nd
P P P

where the domestic and foreign input shares are given by

pmn MC
mo Yf
Iz N wn—P
MCm™ d MC
- —w, ) ——Y 7
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and thus:

N™ = w,meY!
N® = (1—-w,)meY/

Similarly,
Mcnd
k,fo — Nd
r Qo Iz
M nd
o' H = (1-a) ¢ N
such that
nd n\7d
K o_ amckN
T
_ nd \Td
of — (1 — a)ymc™N
Hf

and wages are equal across sectors at steady-state so w = w? = w/. It also implies that we
can find the value of investment

Y = 6K7

Commodity producers The primary commodity sector’s share in GDP is calibrated to
w, to match its empirical counterpart. It implies that Y? = w,Y = w,(Y/ — N™ +Y?P) =
wp(N?+YT) and thus: Y? = l‘j—prNd.
Turning to commodity producers, we know w? and Y?. Using once again a Normalized
CES implies that
VP =M LP + wHP + P KP

with the following capital and labor income shares:

rfKP = a,Y?

wH? = (1—a,—fB,)Y"
It implies that
a,Y?

KP =
T‘k

and that
wHP
By=1—a,— v

where (3, is fixed such that the labor income share matches our assumption on hours worked
in the primary sector. Therefore,

" = o0K?
and I = I7 + 1P, I™ = w;] and I? = (1 —w;)I.
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Aggregate resource constraints The aggregate resource constraint evaluated at steady
state reads

Vi-G=0%+ 1"+ X/
Plugging, steady state domestic consumption values from households yields
YI—-G=(1-w,)C+ I+ X/

Assuming we can calibrate the net foreign asset position A = 0, the assets accumulation rule
gives

C"+ 1"+ N"=Y?+ X/ +(R-1)A
Knowing steady state value of imported consumption, we have
wC +I™+ N™ =Y? + X/
We now have two equations with only X/ an