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A1 Model Details and Linearized Equations

A1l.1 Final-Good Aggregators

There are three types of final-goods aggregators, one for final consumption, one for trad-
able goods consumption and one for investment. Goods Consumption aggregators are per-
fectly competitive and produce the final consumption good as a CES aggregate of home

goods consumption (cg.) and imported goods consumption (cpy).
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where 7, denotes the share of domestic consumption goods, and A. is the elasticity of sub-
stitution between home and foreign consumption. Derived demand for home and imported

consumption is given by:
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where Py, and Pp, are the prices of home and imported goods, respectively. The aggregate

price index, P, for consumption goods is given by
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Final Consumption aggregators are perfectly competitive and produce the final con-

sumption good as a CES aggregate of goods consumption (¢geeds+) and service consumption
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where 7s., denotes the share of consumption services, and Ay, is the elasticity of substi-
tution between goods and services. Derived demand for goods and services consumption is

given by:
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where Pyooqs and Pser+ are the prices of goods and services, respectively. The aggregate
price index, P,, for the economy is given by
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Final investment good aggregators are given by
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where ~; denotes the share of domestic investment goods, and A is the elasticity of sub-
stitution between home and foreign investment. Derived demand for home and imported

investment is given by:
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where Pr, is the aggregate price of investment and is given by: .
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Final Intermediate Good factor aggregators are given by
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where v; denotes the share of domestic investment goods, and A; is the elasticity of sub-
stitution between home and foreign investment. Derived demand for home and imported

investment is given by:
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A1.2 Labor Market

Labor supplied are heterogeneous across households, and are combined into an aggre-
gated sectoral labor level by perfectly-competitive labor intermediaries in each sector. Labor
services are then rented out to goods producers, service producers and housing producers

respectively. The labor demand curve each household (j) faces in sector jj
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where Wj;; is the nominal wage rate in sector jj and ©, ;;; is a time-varying elasticity
of substitution between the differentiated labor. Sectoral wage cost-push shocks e, ;;; are
centered around the markup of wages over the marginal rate of substitution in each sector,
Ouij- (Owji = Ouwjj/(Ouwj — 1))

The optimality conditions of households with respect to sectoral labor and wages can be

combined to derive a log-linearized New Keynesian Phillips curve for wages in each sector



77 given by:
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where nominal wage inflation in sector jj (7 ;) and the real wage in sector jj (w;;,) are

defined as:
Tw,jjb — Tt = Wijt — Wij—1 (A15)

and Wxousehold,jj,t comes form the labor supply FOC from the households optimization prob-

lem and is defined as:
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All equations hold for the goods, services and housing sectors. (i.e. for jj = goods, serv, hou)

A1.3 Domestic Goods Firms

Home final good producers operate in a perfectly competitive market. They buy inter-
mediate goods Ygeods,(2), package them into final goods output ¥geeds:. The final good of the

economy is a CES production function of a continuum of intermediate goods indexed by 1.
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The parameter Oy, is a time-varying elasticity of substitution between the differentiated
goods and gauges the monopoly power an intermediate firm has in selling its specific good
1. The first order condition of the final good producers profit maximization problem leads

to the following demand for good ygeeds:(7):
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where Py is the home price level. Home price cost-push shocks e, are centered around
the markup of home prices over marginal cost in the home region, denoted as 0y. (g =

On/(On —1))

Intermediate good producers are the first stage of production. Intermediate firms use
utilized capital, labor packaged by the employment agencies other intermediate goods and
oil to produce differentiated intermediate goods that they sell to the final goods producers. A

continuum of these firms indexed by ¢ exist and use the following CES technology production

process:
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where K is utilized capitall, Oilgoods, is the oil factor of production by the domestic goods
sector, Intgoeas, is the bundle of domestic and foreign intermediate goods used in production
and e goods,t 1S a stationary stochastic productivity shock that alters the production process.
Tgo0ds denotes the elasticity of substitution between the factor inputs in the goods sector.

The intermediate firms’ profit in the domestic goods sector at time ¢ is given by:
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where price stickiness is introduced via quadratic adjustment costs with level parameter
rky and ty captures the extent to which price adjustments are indexed to past inflation in
the domestic goods sector. A domestic firm’s objective is to choose the quantity of labor,
capital, intermediate factors, oil intensity and the price of its output each period, to maximize
the present value of profits subject to the demand function it is facing with respect to its
individual output. The first-order conditions of the firm with respect to labor, oil, capital and

intermediates can be combined and linearized to relate capital, labor, oil and intermediate

1Utilized capital, K3, is equal to the capital stock times the utilization rate. K; = u; K1



goods demand.
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The first-order condition with respect to price yields the linearized New Keynesian

Phillips curve for domestic goods prices as:
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where pg; is the relative price of home goods, (pg: = P%t’t), and M Cjopds is the marginal

cost of home goods production defined as
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Al1l.4 Domestic Services Firms

Home final services producers operate in a perfectly competitive market. They buy
intermediate services yserv (i), package them into final services output ysero . The final
services of the economy is a CES production function of a continuum of intermediate services

indexed by 7.
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The parameter Og,,,; is a time-varying elasticity of substitution between the differenti-
ated services and gauges the monopoly power an intermediate firm has in selling its specific

service 7i. The first order condition of the final service producers profit maximization problem



leads to the following demand for services ygerv,¢(47):
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where P, is the services price level. Service price cost-push shocks e, are centered

around the markup of services prices over marginal cost in the home region, denoted as

Oserv: (Oserv = Oserv/(Osers — 1))

Intermediate service producers are the first stage of service production. Intermediate
firms use labor packaged by the employment agencies and oil to produce differentiated in-
termediate services that they sell to the final services producers. A continuum of these firms
indexed by 11 exist and use the following CES technology production process:
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where Intge,, ., are intermediate services used in production, Intgeeds,servt are intermediate
goods used in service production. Ol is the oil factor of production by the domestic
service sector and e, sery¢ 1S a stationary stochastic productivity shock that alters the pro-
duction process. T, denotes the elasticity of substitution between the factor inputs in the
service sector.

The intermediate firms’ profit in the domestic services sector at time ¢ is given by:
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where price stickiness is introduced via quadratic adjustment costs with level parameter
Fservy aNd Lger, captures the extent to which price adjustments are indexed to past inflation
in the domestic service sector. A domestic firm’s objective is to choose the quantity of
labor, intermediate factors oil intensity and the price of its output each period, to maximize

the present value of profits subject to the demand function it is facing with respect to its



individual output. The first-order conditions of the firm with respect to labor, intermediate
factors and oil can be combined and linearized to relate service labor, intermediate factors

and oil demand.
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The first-order condition with respect to price yields the linearized New Keynesian

Phillips curve for domestic services prices as:
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where pgery s is the relative price of services, (pservt = %”’t), and M Cgepy s is the marginal

cost of service production defined as
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A1.5 Domestic Housing Firms

Housing producers operate in a perfectly competitive market. They buy intermediate
housing Yot (7), package them into final housing output yse,:. Final Housing invextment of
the economy is a CES production function of a continuum of intermediate housing producers

indexed by 1.
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The parameter Oy, ; is a time-varying elasticity of substitution between the differentiated
housing producers and gauges the monopoly power an intermediate firm has in selling its

housing produced iiz. The first order condition of the housing producers profit maximization



problem leads to the following demand for housing Yy ¢(7i7):
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where P, is the housing price level. Housing price cost-push shocks eg,,; are centered

around the markup of final housing prices over marginal cost in the home region, denoted

as Gnou- (Ohou = Onou/(Onou — 1))

Intermediate housing producers are the first stage of housing production. Intermediate
firms use labor packaged by the employment agencies and endowed land to produce differ-
entiated intermediate housing that they sell to the final housing producers. A continuum of

these firms indexed by ¢ exist and use the following CES technology production process:
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where Land is the land factor of production used by the housing sector and egpou s is a
stationary stochastic productivity shock that alters the production process. 73, denotes the
elasticity of substitution between the factor inputs in the housing sector.

The intermediate firms’ profit in the housing sector at time ¢ is given by:
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where price stickiness is introduced via quadratic adjustment costs with level parameter k.,
and ¢y, captures the extent to which price adjustments are indexed to past inflation in the
domestic housing sector. A domestic firm’s objective is to choose the quantity of labor, land
and the price of its output each period, to maximize the present value of profits subject
to the demand function it is facing with respect to its individual output. The first-order
conditions of the firm with respect to labor and land can be combined and linearized to

relate housing labor and land.

ThouTl,t = ThouWhou,t + Lhou,t (A40)



The first-order condition with respect to price yields the linearized New Keynesian

Phillips curve for domestic housing prices as:
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where ppoy: is the relative price of housing, (phous = %), and MCj, ¢ is the marginal
cost of housing production defined as
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A1.6 Importers

A unit measure of importers indexed by m, import foreign goods from abroad, differ-
entiate them and markup their price, and then sell these heterogeneous goods to perfectly
competitive import aggregators, who aggregate these imported goods using a CES aggrega-

tor. The demand curve facing each importer is given by:

P —Or;
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where yr, is the aggregate level of imports and O, is a time-varying elasticity of substitution

between the differentiated import goods. Import cost-push shocks ep, are centered around

the markup of import good prices over its import price, Op. (0p = Op/(OF — 1))
Importers maximize the present value of profits subject to the demand function they are

facing from the aggregators. The importer’s profits at time ¢ are given by
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where kr and tp are the price adjustment cost and indexation parameters. Import price
frictions ensure there is not perfect import price/exchange rate pass through.

The first-order condition of importers with respect to price yields the following linearized

10



import-price New Keynesian Phillips curve:
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where pp; is the relative price of import goods, (pr: = Ppif) and rer; is the real exchange
rate. Import price cost-push shocks ep; are centered around the markup of import good

prices over its import price, denoted as 0p. (0r = Op/(Op — 1))

A1.7 Capital Producers

Capital goods are produced in a perfectly competitive sector of the economy by purchas-
ing aggregated business investment from the goods producers and transforming it into new
capital. In addition to producing new capital, capital producers also buy and sell capital from
entrepreneurs at price (J;. At the end of time t capital producers purchase non-depreciated
t — 1 physical capital from entrepreneurs and investment goods from the aggregated good
producers and convert them to the time ¢ capital stock. The time ¢ physical capital stock
is then purchased by entrepreneurs and used in time ¢ + 1 production. The physical capital

stock evolves according to:

_ _ 1,
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where 7 is the depreciation rate and I; is the investment good purchased.

Capital producers face a stochastic exogenous AR(1) process e, that alters the ability of
producers to turn investment purchases into physical capital. In addition, capital producers
face investment adjustment costs represented by the function S. Where S(1) = S’(1) = 0,
S’() > 0 and S”() > 0.

Capital producers profit is defined as:

F = QuK; — (1 —7)K,_1) — Pr, (A47)

where Py, is the price of investment. The capital producers maximize future profits by

choosing an Investment level subject to the households’ discount factor and the capital accu-
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mulation equation. The first-order condition with respect to investment yields the following

linearized investment demand equation:

Iy — I,y = BE Ly — L) + @(Qt — Pre) + €re (A48)

where pr, is the relative price of investment goods, (pr: = %‘t).

A1.8 Entrepreneurs and Financial Intermediaries

There exists a continuum of finite lived entrepreneurs indexed by e who are able to borrow
from the perfectly competitive financial intermediary sector who obtain deposits from the
households.? At the end of period ¢ — 1, entrepreneurs buy physical capital Q;_;K;_; using

their own nominal net worth NW;_; and a loan from the financial intermediary, Loan;_1.
Qi 1K, 1(e) = Loan;_y(e) + NW;_1(e) (A49)

In period ¢ the entrepreneur is then subject to a stochastic productivity shock wg(e) that
increases or decreases the entrepreneur’s physical capital stock. The productivity shock
is drawn from the lognormal cumulative distribution F'(w) with mean m,,,_; and variance
0241~ The distribution is assumed to be known at t—1 and m,, ; is such that Efw,(e)] = 1.
The standard deviation o, will follow an exogenous process and can be considered as a

financing shock as it will either increase or decrease the riskiness of loans. Entrepreneurs

then choose the optimal utilization rate u; that maximizes their time ¢ profit.

max  [Ryu(e) — Pa(u(e))] wi(e) Ki_i(e) (A50)

ut(e)

where RF is the rental rate of utilized capital paid by the intermediate goods firms and a()
is the cost of capital utilization payed in final good output, with a(u) = 0, ¢’() > 0 and
a’() > 0.

Entrepreneurs at the end of period ¢ sell the non-depreciated physical capital to the

2All interactions between entrepreneurs, intermediate firms and the financial intermediary are assumed
to take placed in the closed-economy.
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capital producers resulting in the following period ¢ revenue for entrepreneur e:

wi(e) Rf (€)Qi1 K1 (e) (A51)
where

Dk o\ _ Rfut(e) + (1 = 7)Q; — Pa(u(e))
Rile) = O

(A52)

Entrepreneurs and the financial intermediary agree upon a loan contract that consists of
the size of the loan Loan;, the interest rate of the loan R; and the default threshold of the
loan w,; below which entrepreneurs cannot pay back the loan and are obligated to turn over
their time ¢ revenues to the financial intermediary. However, the financial intermediary is

only able to recover a (1 — u) fraction of the defaulted revenue due to bankruptcy costs.
Wy (e) RFQ,_1 K1 (e) = R¢(e) Loan,_1(e) (A53)

The financial intermediary only pays deposit holders an interest payment if the deposits
are given in the form of a loan. The interest payment paid on deposits lent out is equal to
the domestic risk free interest rate R;. As a result the interest rate paid on deposits, RP is

equal to:
RP =ldriR; + (1 — ldr) (A54)

where ldry is equal to the loans to deposit ratio (Loans;/Dep;). This creates a wedge between
R; and RP dependent upon loan demand and deposit supply, both of which are impacted
by conventional and unconventional monetary policy intervention.

The financial intermediary abides by a zero profit condition since they operate in a

perfectly competitive environment given by:

Wt (e) 5 B
1 — F,_1(w(e))|R;(e)Loan;_1(e) + (1 — M)/O wdFy_y (w) Ry Q1—1 K1 (e) (A55)

= Ry_1Loans,_1(e)

13



where the first term on the left equals the expected revenue payed back to the financial
intermediary, the second term equals the expected revenue the financial intermediary receives
when a entrepreneur defaults and the term right of the equality is the associated cost of
deposits lent out by the financial intermediary. The optimal contract maximizes expected
entrepreneur profits subject to the banks’ zero profit condition.

The aggregate equity, V;, of entrepreneurs operating in the economy evolves according to

tQi_1Ki1—Ni1

Vi= Rf@tflktfl — (Rtfl + ,Uthl<wt)éth’_l—Rt_l) (Qi-1Ki—1 — NW,_1) (A56)

where the first term on the right is the time ¢ revenue of entrepreneurs minus the interest and
principle payments entrepreneurs borrowed from the banking sector. Notice that the agreed
upon contract interest rate of the loan will be higher than the risk less rate, R;_;. This
external finance premium will be a function of bankruptcy costs and exogenous entrepreneur
risk. At the end of each period a fraction 1 — v of entrepreneurs exit the economy and are
replaced by new entrepreneurs. Exiting entrepreneurs transfer some fraction of their net
worth to households and the remaining net worth is transferred to newly born entrepreneurs
symbolized as Tr;. Aggregate net worth, NW,, is subject to net worth shocks and evolves

in accordance to:
NWt = ’Y‘/t + T?”t + ENW,L (A57)

The sector is characterized by two key log-linearized equations, the first being the spread

of the return on capital over the risk free rate:

A

Se= B[R — Re] = x (Qu+ Ky = NW) + e (A58)

where x is the elasticity of the spread with respect to the capital to net worth ratio and
€rin,:t 1s a finance shock that effects the riskiness of entrepreneurs and thus the riskiness of

banks being paid back in full.
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The second key equation contains the evolutional behavior of entrepreneur net worth:

A

NWt — 5Rk (Rf — ’ﬁ't) - 5R(Rt—1 — ﬁ-t) + 6qK(Qt—1 ‘I— Kt—l) + 5nNWt—1 — 60—é2711 + éiVW
(A59)

where the ¢ coefficients are functions of the steady state values of the loan default rate,
entrepreneur survival rate, the steady state variance of the entrepreneurial risk shocks, the
steady state level of revenue lost in bankruptcy, and the steady state ratio of capital to net
worth. The value of y, which will be estimated, will determine the steady state level of the
variance of the exogenous risk shock, the steady state value of the percentage of revenue lost
in bankruptcy and the steady state level of leverage. Therefore, the value of x will determine

the values of the § coefficients.?

A1.9 Dominant Oil Producing Economy

The household in the dominant oil producer chooses an optimal consumption level cgom ¢,
labor supply Lgom,t, 0il prices Py dom.t, imported oil machinery Xgopm, ¢, bond holdings Bgop, ¢

and US deposits dep;, so to maximize

o0 1+Vl,dom
E s I Ldom,t+s A60
t Bdom 0g<cd0m,t+8> - ( )

— 1 + Vi, dom

s=0
given oil production and oil market clearing:
. o AL, oil,dom v %x,dom

Oleupply,dom,t - ea:Oil,dom:tLoil,dom,t on'l,dom,t (A61)

Oildemand,t + Oilinv,t - Oilim],t—l = Oilsupply,dom,t + Oilsupply,fringe,t (A62)

3For a comprehensive look at the functional forms of all the & coefficients used in coding
the model, one must look at the working appendix of Del Negro and Schorfheide available at
http://economics.sas.upenn.edu/ schorf/research.htm.
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and the following budget constraint

D
edom,tDept Bdom,t Wdom,t edom,,th—lDept—l
Cdom,t P P + Xoil,dom,t S P Ldom,t + P
dom,t dom,t dom,t dom,t (A63)

Rdom,t—leom,t—l Hdom,ser'u,t Poz'l,dom,tOllsupply,dom,t

Pdom,t Pdom,t Pdom,t

The dominant oil producing households can hold DOP issued short-term bonds or US based
deposits that pay RP. In addition, egom, is the pice of a US dollar in DOP currency that
is needed to buy US deposits. As in the US and ROW, prices in the DOP service sector
are subject to nominal rigidity and only DOP labor is needed to produce them. DOP

consumption is given by

Atype,dom
1 )‘type,dom71 1 Atype,dom7 Atype,dom 1
N~ A A A
. o Ay d type,dom type,dom type,dom
Cdom,t = (1 ’)/dom) ypegom cdom,goods,t + Ydom Cdom,serv,t (A64)
/\c,dom
1 /\c,dom_l 1 )‘c,dom_l )‘c,do'm71
e A e A
_ Aed c,dom _ A d c,dom
Cdom,goods,t = |TL-%™ Cgoods,US,t + (1 n) oo Cgoods,ROVV,t (A65)

where the steady state shares of cgom, goods,s from the US and ROW imports are given by the
relative size of the two regions.

The DOP monetary authority follows the following linearized Taylor rule to set the short-
term nominal interest rate that adjusts due to deviations of DOP inflation and DOP output

from their steady state levels.

Rdom,t = pdodeom,tfl + (1 - pdom) T, domTdom,t + Ty,dom(’)/domcdom,serv,t—i_

(A66)

(1 - 7dom)0ilsupply,dom,t) - 7Ad,domalzapdom,t

where app,,, ; is appreciation of the DOP currency against the US dollar and 7 4om ¢ is defined

as:

~

Tdom,t = Vdom T serv.dom,t+(1—=Ydom ) (T rre— (1+Xd)aﬁpdom,t)+(1_n) (ﬁ;{,t_ (1+xa) (aﬁpdom,t_dt))]
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(A67)

The parameter y; determines the amount of exchange rate pass through on DOP import

pricing.

A1.10 Global Oil Inventories

Crude oil is assumed to be storable in inventories in a perfectly competitive oil storing
market as in Unalmis et al. (2012) in which a storer buys oil at market value and stores
it for future selling while facing a quadratic oil storing cost. The storer choses the optimal

amount of storage Oil;y,+ to maximize profits given by

Etpoil,t—l—l

R - poil,tOilinv,t - poil,tF(Oilinv,t) (A68)
t

where I'(Oil;,, ¢) is a cost that increases with the amount of oil storage. Oil storage demand

is subject to exogenous oil speculation shocks assumed to follow an AR(1) process.

A1.11 Exogenous Processes

The model is complete with 23 exogenous shocks to each region, three oil shocks and one
global trade shock. There are seven region specific i.i.d. pricing shocks to sectoral wages,
sectoral domestic prices, and import prices, three AR(1) bond demand shocks, four AR(1)
demand shocks to business investment, housing, final consumption and goods consumption,
four policy shocks to government purchases, taxes, monetary policy rate and a LSAP (bond
supply available to the public ratio) shock. Further, two finance AR(1) shocks that are
assumed to be correlated across regions, one to net worth and a financial risk shock that
directly affects the loan spread. There are also three stationary AR(1) technology shocks to
each of the three sectors of the economy. In addition, the domestic region (US) is subject to
five anticipated monetary policy shocks in the monetary policy interest rate setting rule that
are identified off of Federal Funds Rate market expectations as in Del Negro et al. (2013).
All shocks are listed in Table A1l.
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Table A1l: Exogenous Processes

Description Type US ROW
Price and Wage Shocks

Price Mark-up shock to domestic Goods Prices iid EHt Em~ ¢
Price Mark-up shock to domestic Service Prices iid Cservt Eserv* t
Price Mark-up shock to domestic Housing Prices iid Chou,t Ehou* t
Price Mark-up shock to Import Prices iid €ry EF+ t
Wage shock in Goods sector iid Cw,goods,t  Cuw,goods*t
Wage shock in Service sector iid Cu,serv t Cuw,serv* t
Wage shock in Housing sector iid Caw, hout Cu, hou* t
Productivity Shocks

Productivity shock in Goods sector AR(1) €agoods,t  Ca,goods* .t
Productivity shock in Service sector AR(1) Caservt €q.serv* t
Productivity shock in Housing sector AR(1) €a.hou.t €a.hou* t
Demand Shocks

Consumption shock AR(1) €p ¢ Epr 4
Consumption Goods shock AR(1) Egoods .t égoods;,t
Business Investment shock AR(1) ert er+ 1
Import Demand shock AR(1) Ctrade,t -
Housing Demand shock AR(1) Choug,t Chou t
Finance Shocks

Bond Duration Preference shock AR(1) o Nax t
Home Short Bond Preference shock AR(1) st s+ ¢
Home Long Bond Preference shock AR(1) VLt ALt
Net Worth shock AR(1) & Corr ENWt ENW* t
Financial Spread shock AR(1) & Corr EFint EPin® t
Policy Shocks

Monetary Policy shock iid Ert Erx 1
LSAP shock AR(1) ot Vot
Govt Purchase shock AR(1) Gt gt
Govt Tax shock AR(1) Clax,t Craz t
Anticipated Monetary shocks for k =1,2,3,4,5 iid €)1k -
QOil Shocks

Fringe Oil Supply shock AR(1) Coil fringes it

OPEC+ Oil Supply shock AR(1) €a,oil,dom,t

Oil Inventory shock AR(1) Coilin,t
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A1.12 Linearized Equations - Home Region

e Household FOC’s

N 1 . N .
At = — - h(Ct —héi_1) +épy (A69)
A K . K . T -
Ry = —E{R 11— — R — —1 )T AT70
Lt RL {[Rri1] + ( RL) ( t + (BR > t) ( )
T gy + — A L(A (4ot + brns) + 4 )+i(” brrs + 4 )
t = iy art —asgt 1— Ya,t AL Lt qrL.t H,Lt YLt s agst H,St T VSt
(AT1)
“ R “ A N R 1— . . 1 .
At = PR (Et[km] + Ry — Et[”tﬂ]) +11- PR Ja art — asgt + Va,t
™ ™ )\a 1-— Ya
(AT2)
L—vs [ . 5 5 | . .
+ <7“€7“t +brst —bas: + 75,t> - at:|
S 1—17s
R RD . R . RPN\ .
)\t = IBT (Et[)\t—‘rl] -+ RtD — Et[ﬂ't+1]> — (1 — Bﬂ_) dept (A73)
_ R R . 1 . R X R
m(hout_hhouhout—1)+ehoud,t = T30 [phou,t + At — B(1 — ) Ei(Phou,t+1 + /\t+1)]
(A74)
wHousehold,goods,t = (Vl - 771) f/t + nl-f/goods,t - 5\t (A75)
UA)Household,serv,t = (Vl - 77[) f/t + Ulf/serv,t - Xt (A76)
fLZ)Household,hou,t = (Vl - 77l) IA/t + nlﬁhou,t - 5‘t (A77)
o Aggregate Definitions
at = Y05t + (1 — va)ar (AT78)
as = Ysbm,se + (1 — 7s)(réry + bpsy) (A79)
ars = '}’L(A)H,L,t + (1 =Ap)(rérs + 41, + Z;F,L,t) (A80)
ét - ’Yserv,céserv,t + (1 - f)/serv,c)égoods,t (ASl)
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égoods,t = ’YcéH,t + (1 - ch)éF,t (A82)

I;”Lttotal,t = ’Vintl';ltH,t +(1- %nt)I;”LtF,t (A83)
1 ﬁttotal,t = Yint,goodsI "Aztgoods,t + (1 = Yint,goods ) I ’;Ztgoods,serut (A84)
I = ’YIfH,t + (1 - ’YI)fF,t (A85)
Lt = (1 = Yserv — Dnow) Lgoods.t + VservLservt + DhouLnout (A86)

e UIP Equations

Ri— By = By + (5 = 1) & [bass — (rére + brsy) = -9 (A87)

nylS
~
~
|
5
~*
S
\
VS

. K ~
Ey[Rp 1] — Et[RL,tJrl]) + (1 - RL) {Etdt+1

R
L ) 1 (A88)
s ~
+ <BR - 1> N |:QLt +bHLt — (réry + 41, +bFLt) 1 _PYL'YL,t:| }
e Policy Equations
5
Ri=pRi 1+ (1—p) [rﬁfrt + 7yt + rddt} T N (A89)
k=1
Rb R b . N R -
J (6) + == (Rt | — e+ bs 1) + 7LqL L (RL,t — T + L +bL,t—1)
! ta:ny b b (A90)
Tt&zt + ibst + qLoL ((jL,t + bL,t)
bs X qLbr X

tar; = Ty O + Thyg ks bsi—1+ Tbm (éL,t—1 + bL,t—l) + Etant (A91)

) Yy
bg » brs» bs bus);
—bgt = ——bu s+ = | b} A92
» ) ” , ) brse (A92)

br » b » b b
qrL LbL,t _ qrLoH,L bH,L,t i (qL L 4L HL> bFLt (A93)
) Yy Yy Yy

Yot = qre+brs — bs,t (A94)
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e Capital

Ki=(1—7)Ki1 + 71+ S"rér, (A95)
Iy — Iy = BE i1 — It] + @(Qt —Prt) +Eérs (A96)
Ky =i + f(t—l (A97)
~ Tk g

Uy = o (a) Ty (A98)

e New Keynesian Phillip’s Curves

@H—1<A

THt — tHAH—1 = BE(T 41 — tHTH ] — . DH — Mcgoods,t) +eéms  (A99)

N ~ ~ ~ @serv -1 ~ T ~
Tiserv,t — lservTserv,t—1 = BE; [ﬂ—serv,t—i-l - Lservﬂ—serv,t] - /17 (pserv,t - MCserv,t) + €serut
serv
(A100)
N N A N @hou -1/ 7 ~

Thou,t —thouT hou,t—1 = BE; [ﬂ'hou,tqtl_//houﬂ'hou,t]_ﬁi (phou,t - MChou,t) +€Ehou,t (A101)
hou
Or—1

TFg — LFTF—1 = BET i1 — tPTEe] — (Pre —réry — Ppy) + éry (A102)

Or—1
A A N N ~ o Ak ~
TInt,Fit — LETInt, Fit—1 = BE; [Wlnt,F,t+1 - LFWInt,F,t] - (plnt,F,t —Tery — pH,t) +éert
(A103)
e New Keynesian Wage Phillip’s Curves
ﬁ-w,goads,t - Lw,goodsﬁ'w,goods,t—l = BEt ['ﬁ'w,goods,t—i-l - Lw,goodsﬁ-w,goods,t]_
A104
Qw,goods -1 ~ ~ ( )
- (wgoods,t - wHousehold,goods,t) + €w,goods,t
Rw,goods
7A"'uz,se’/‘fu,t - [/w,servﬁ'w,serv,t—l = BEt[frw,serut—‘rl - Lw,servﬁ'w,serv,t]_
A105
@w,serv -1 ( )

(wserv,t - wHousehold,serv,t) + Ew,serv,t
Raw,serv
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7?fw,hou,t - Lw,houfrw,hou,tfl = BEt [ﬁw,hou,tJrl - //w,hou'frw,hou,t]_
Ow hou — 1 (A106)

(whou,t - wHousehold,hou,t) + éw,hou,t
Raw,hou

e Goods Producers

ggoods,t = éa,goods,t + (1 — Qg —QQ0,goods — aM,goods)Lgoods,t +ak:Kt +04M,goodslntgoods,t +aO,goodsOilgoods,t

(A107)
Kt = Tgoodswgoods,t + Lgoods,t - 7_goodsfk,t (A108)
Oilgoods,t = TgoodsWgoods,t + Lgoods,t - Tgoodsﬁoil,t (Alog)
Intgoods,t = Tgoodswgoods,t + Lgoods,t - 7—goodsﬁM,t (Al]_O)

A R ok . N R
Mcgoods,t - (1 — QK —QQ0,goods _aM,goods)wgoods,t +05Krt +aO,goodspoil,t+aM,goodspM,t —€a,goods,t

(A111)

e Service Producers

~ ~

Yserv,t = €a,serv,t + (1 — Q0 serv — OM,serv — aM,goods,serv)Lserv,t + aM,seTv[ntserv,t+

OdM,goods,serv[ntserv,tlntgoods,serv,t + O, serv Ollserv,t

(A112)
Oilserv,t = Tservwserv,t + Lserv,t - Tservpoil,t (A113>
Intserv,t = Tservwserv,t + Lserv,t - Tservpserv,t (A114)
Intgoods,serv,t = Tservwserv,t + Lserv,t - Tserva,t <A115)

Moserv,t = (1_aO,serv_aM,serv_aM,goods,serv)wserv,t+a0,servpoil,t+aM,servpserU,t+aM,goods,serva7t_ea,se’rv,t

(A116)
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e Housing Producers

@hou,t - éhou,serv,t + (]- - aland)ﬁhou,t <A117)
Mcgoods,t = (]- - aland)whou,t + Oélandfl,t - éa,hougf (Al 18)
Thou'fl,t = 7—houuA}hou,t + [A/hou,t (Allg)
Jhous = HI, (A120)
hg)ut = Thﬁ]—t, (1 — Th)haut_l (A121)

e Entrepreneurs and Financial Sector

E,; |:R,]5€+1 - Rt:| =X (Qt + f(t — NWt> + éFin,t (A122)
S =E R, —R (A123)
t=FE |Ri, — Ry
NW =05 ék—ﬁ —5RR,1—7¢(')+(5K(Q,1+[25,1)+
t Rk( t A t) ( t t q t (A124)
OInNWi_1 = 00CFint—1 + ENW
Bb a1 O, + rt Qi (A125)
t I LN ST =
RP . . A -
R =R (For -+ tdre) — tdry (A126)
K - K /. = .
_ - — Al12
( = 1> loans; =~ (Qt n Kt) NW, (A127)
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e Balance of Payments US/ROW

brs

Y

~ 7 R* 2 % b T
[(Ter + bF,s,t> s <7“€7"t + R +brsi—1— Wt)}

*

*h N ~ R ~ » A b i
+ QL% [(Tér +dn,+ bF,L,t) — (7’6” R Lt bR - Wr)]

b5 [5. R (- £y .
y’ |:bF,S,t T (Rtfl +br 51— Wt)]

_ QLb*F’L

A~ 7% RL s ~ 7 % ~
[<QL,t =+ bF7L7t) R (RL,t +qLt+ 01 — Wt)]

= y?F (Prt +yFs) — yf (réry + Py + yre)

o il Market

Oildemand,t Olld O lgoodst + OZld Oleerv,t + OZld Oil*goods,t +

75
Ollgoods Oilgery OZlgoods

-, Oil; Oiliny -
OZldemandt Ollsupply,t + 0O zlnv O lznv,t—l - O’LZZ:} Ollinv,t
-~ 01l fri . Oils,dom $
Ol supply,t = wo%wpl%ﬂm%t + Oil, Ol supply,dom,t
B
Oilinvt = 57— (EtDoitt+1 — Poitt — (Rt — EiTiq1)) + €oilyny t
ﬁ —-1- Roil

e Price and Inflation Definitions

ﬁgoods,t = f)/cﬁH,t + (1 - Vc)ﬁF,t

Dt = YintPrt + (1 — Yint)Dint, e

0= (1 = Yserv — Dhou)Dgoods,t + VsevDserv,t + DnouPhoust
Doilt = Dojip + TETt

Pre = Yibas + (L — v1)Dry

T goods,t — Tt = Pgoods,t — Pgoods,t—1
g g
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(A128)

oil*

serv
OZl*serv it

Oilg
(A129)

(A130)
(A131)

(A132)

(A133)

(A134)
(A135)
(A136)
(A137)

(A138)



Tservit — Tt = Pservit — Pserv,it—1 <A139)

7A"—hou,t - 'ﬁ—t = ﬁhou,t - ﬁhou,t—l (A140)
7ATH,t - ﬁ't = ﬁH,t - ﬁH,tfl (A141)
7ATF,t - 7ATt = ﬁF,t - ﬁF,t—l (A142)
ﬁ-lnt,F,t - 7ATt = ﬁ]nt,F,t - ﬁlnt,F,t—l (A143)
7A"—oil,t - 7?‘-t = ﬁoil,t - ﬁoil,t—l (A144)
7A"-w,goods,t - 7%7& = wgoods,t - UA)goods,tfl (A145>
ﬁw,serv,t - ﬁt = wserv,t - wserv,t—l (A146)
Twhout — Tt = Whout — Whou,t—1 (A147)

e Output Definitions

R c . I . g R Yb K . dom .
Ygoods,t = —YeCHt + 7’YIIH,t + =9goodsgt + —Yrt +re—us + YF.dom,t | T+
Ygoods Y Yy Yy Yy Y
’YintaM,goodsI;LtH,t
(A148)
X cy . 1y > y -
yF,t - __(]- - ’70)CF,t + __(]— - ’YI)]F,t + _(]- - ’Yint)aM,goods(l — Yserv — Ahou)IntF,t
Yyr YyYr Yr
(A149)
@F,dom,t - aw,domXoil,US,t + (1 - am,dom>égoods,US,t (A150)
~ 1 Cserv g ~ ~
Yserv,t = ~ TCser'u,t + ;(1 - ggoods)gt + aM,serv[ntserv,t (A151>

gt = (1 — Vserv — Ahou) (pgoods,t + ggoods,t> + Vserv (pserv,t + gserv,t> + Ahou (ﬁhou,t + ghou,t>
(A152)
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e Other Definitions

Tery — Teéri_1 = Czt + 7}? — T

¢t — Crt = Ae (DRt — DHt) — Etradet

égoods,t - éserut = Atype (ﬁserv,t - ﬁgoods,t) + égoodsd,t
Is—Ipe = M1 (Pri — D)

Intps — Intps = At (Prnt.re — Prt)

lc;{rt = lodnst — dépt

e Dominant Oil Producer

Etédom,t+1 - édom,t = Rdom,t - Etfrdom,tJrl

(A153)

(A154)
(A155)
(A156)
(A157)
(A158)

(A159)

(A160)

(1 - :u’dom)Adom,t + ,U'domﬁm'l,dom,t = édom,t + Vl,dodeom,t + Loil,dom,t - Oilsupply,dom,t (A161)

(]- - Ndom)j\dom,t + ,deomﬁoil,dom,t = ﬁz,t + Xoil,dom,t - dilsupply,dom,t (A162)
S (A163)
Hdom = 1 +Adom
Oilsup]?ly,dom

Adom = o — (A164)

om Uiny

Tdem + 2 <Bdomd—1—mm-l> Oily
1 — Yserv — Ahou Vserv ) <1 - ’7;61"1} — AZ * ’7* r *
Tdem =N Tooods + ————T, +(1—n —ur + —=2 7

em < 1— Ahou gooas 1— Ahou serv ( ) 1— Ahou goods 1— Ahou serv

(A165)
ﬁff,t = an,t + (1 - n)fH*,t + fT,dom,t (A166)
{114 = (1 — n)(rel price,) (A167)
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tre s = —n(rel price,) (A168)

(rel price,)—(rel price,_y) = (= (14 Xa)aPPaom,t) — (i1, — (14 Xa) (@DPaom,¢ —d:)) (A169)

? —Vdom

tT,dom7t = 1 Pdom,serv,t (A170)
— VYdom

wdom,t = Vl,dodeom,t + éclom,t (A171)

Oilsupply,dom,t = éa,oil,dom,t + aL,oil,domLoil,dom,t + a:r,domXoil,dom,t (A172)

5 - . 1 — pgom)O1l S Oil; .. .
)\dom,t = poil,dom,t+Oleupply,dom,t+% 7-demOZldemand,tﬂ (Ozlinv,t + Ollinv,t—l)
HdomOle,dom Oil
(A173)
'ﬁ-serv,dom,t - Lserv,domﬁ-serv,dom,t—l = 5domEt [ﬁ-serv,dom,t—&—l - Lserv,domﬁ-serv,dom,t]_
@serv,dom -1 N (A174)
- (psem;,dom,t - wdom,t)
Rserv,dom
7érserv,alom,t - ﬁdom,t = ﬁserv,dom,t - ﬁserv,dom,tfl (A175)
Rdom,t = pdodeom,t—l + (1 - Pdom) [Tw,domﬁdom,t + Ty,dom('ydomédom,serv,t +
(A176)
(1 - 'Ydom)Oilsupply,dom,t) - Td,domaﬁpdom,t]
e Dominant Oil Producer Aggregates
édom,t = (1 - ’Ydam)édom,goods,t + ’Ydomédom,serv,t (A177)
édom,goods,t = négoods,US,t + (1 - n)égoods,ROW,t (A178)
Xoit,dom,t = nXoit,us, + (1 —n)Xoi Rowt (A179)
Ldom,t = (1 - ’Ydom)ﬁoil,dom,t + Vdomi/serv,dom,t (A180)
édom,serv,t = iserv,dom,t (AlSl)
7é‘—dom,t = ’Ydomfrserv,dom,t + (1 - 'Ydom)[n(ﬁH,t - (1 + Xd)aﬁpdom,t)—i_
(A182)

(1= n) (R — (1 + Xa) (@DPaom ¢ — )]
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e Dominant Oil Producer Demand

égoods,US,t — Cgoods,ROW,t = /\c,dom(tH*,t - tH,t) (A183)
Xgoods,US,t - Xgoods,ROW,t - /\X,dom<tH*,t - tH,t) (A184)
édam,goods,t - édom,serv,t - )\type,dom (ﬁdom,serv,t - tT,dom,t) (A185)

e Dominant Oil Producer Trade

ﬁoil,dom,t = ﬁoil,t - Térdom,t (A186)
ﬁoil,dom,t = ﬁj;il,t — Té’r:(lom,t (A187)
rérdom,t - Térdom,t—l = aj)pdom + 7crdom,t - ﬁ-t (A188)

~

RtD — E; (ﬁ—tJrl) - (Rdom,t — E; (ﬁdom,t—i-l)) = By (Térdom,t—l—l) - Térdom,t + Xdl;dom,t (A189)

nAxdom,t = Bdomi)dom,t - Bdom,tfl (AlQO)

1- Ydom
1- Ydom Az, dom

Oils 4 A, . .
8.7 = OZldemand,t - (ntH,t + (1 - n)tH*,t)
Oil,

(A191)

NTdom,t = Doil,dom.,t +

- (1 - ﬁdom)édom,goods,t - BdomXoil,dom,t

A2 Data, Calibrated and Estimated Parameters

Table A2 presents the weight placed on each country in order to produce the ROW series
while Figure A1 plots the series of data used to estimate the model for both the US and the
ROW.

There are 26 US data series, 22 ROW data series, four International bond holding data
series, four oil market data series and five anticipated monetary policy series. The individual

measurement equations that relate to the model variables are listed below. All e®* are iid
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Table A2: Country Weights for ROW Data

Country Economic Variables Financial Variables
European Union (EU) 0.424 0.560

China (CHN) 0.242 ;

Japan (JPN) 0.161 0.212
United Kingdom (UK) 0.089 0.117
Canada (CAN) 0.046 0.061
Australia (AUS) 0.038 0.050

measurement error shocks calibrated to 10% of the data series sample standard error.

US GDP Growth = 100(; — fj—1) + eI
US Consumption Goods Growth = 100(Cgoods,t — Cgoods,t—1) + ecg""’i
US Consumption Services Growth = 100(éserv,t — Cserv—1) + €45

US Business Investment Growth = 100(1; — ft_l) + elmv

US Government Growth = 100(g; — gr—1) + €]”"

(é
(
(1
US Residential Investment Growth = 100(H1t — ]—fft,l) + efesjm
(9
( w,goods

US Wage Inflation in Goods Sector = 400(7y, goods + Tw,goods,t) + €

w,serv

US Wage Inflation in Service Sector = 400(7y serv + Tw,serv,t) + €
US Wage Inflation in Housing Sector = 400(my hou + Tw hout) + € ohou
US Hours Growth in Goods Sector = 100(Lgoods,t — goodst 1)+ e Lgood

US Hours Growth in Housing Sector = 100(Lpoyt — Lhout 1)+ e Lhou

(
(L
US Hours Growth in Services Sector = 100( servt — Liservt—1) + eLS””
(L
US GDP Deflator Inflation = 400(m + 7¢)
US Consumption services Inflation = 400(7 + ey ¢) + €™
US Housing Inflation = 400(7r2gi + 7+ Thout) + ;"
US Import Inflation = 400(7 + 7p¢) + e;”
US Policy Rate = 400(R + R;)
US Ten Year Rate = 400( Ry, + ]A%L,t)
US Spread = 400(S + S;)
US Net Worth Growth = 100(NWt —~ NW,_, + 7t) + eiVW

US Short Public Debt to GDRyg 100 (bs +bgs — gt>

b
US Long Public Debt to GDP = 100 (qLL +Gr+ by — yt>
Yy



ROW GDP Growth = 100(9; — 9;_1) + €}

ROW Consumption Goods Growth = 100(¢}s04s+ — Cho0dst—1) T et"o"d

ROW Consumption Services Growth = 100(C5epy ¢ — Coerpt—1) + egse”’

ROW Business Investment Growth = 100(I} — I ) 4 /™"

*

ROW Residential Investment Growth = 100(HI, — H I, i) + eftesine”

gov*

ROW Government Growth = 100(g; — g;_,) + €7

ROW Wage Inflation in Goods Sector = 400(7y, p0as + T goods.t) + el go0ds

w* ,SETV

ROW Wage Inflation in Service Sector = 400(7y, serpy + T servt) + €

w*, hou

ROW Wage Inflation in Housing Sector = 400(7y, yo, + T hout) T €

)

ROW Hours Growth in Services Sector = 100( L.y, + — Lierpt—1) + € Lsers

ROW Hours Growth in Housing Sector = 100(L},,,, ; — Lhoy 1) + etL hou

ROW GDP Deflator Inflation = 400(7™ + 7} )
ROW Consumption services Inflation = 400(7* + 75, ;) + ef:””

ROW Housing Inflation = 400 FZZ‘Z + 7+ Whou () + e:;ou

(9
(6
(&
(
(
(9
(s
(o
(
ROW Hours Growth in Goods Sector = 100( goods,t — goods 1)+ etL"""d
(L
(L
(m*
(m*
(
ROW Import Inflation = 400(7™ + 7%,) + et T
ROW Policy Rate = 400(R* + R})
ROW Ten Year Rate = 400(R} + R} +)
ROW Spread = 400(S* + S;)
(

ROW Net Worth Growth = 100(NW, — NW,;_, + #7) + eV

b*
ROW Short Public Debt to GDP = 100 ( + bSt >

b*
ROW Long Public Debt to GDP = 100 (qL*L
)
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US Short Public Debt to ROW GDP in ROW = 100 <b; by ) + ePonds
(A241)
US Long Public Debt to ROW GDP in ROW = 100 <QL§§’L +dpg + b, — ;g;;) + ePondz
(A242)
ROW Short Public Debt to US GDP in US = 100 <sz +bpgs — yt> + ePonds
(A243)
ROW Long Public Debt to US GDP in US = 100 <Q* ZF’L F @+ brry— gt> + ePonda
(A244)
Oil Price Inflation = 100(7oi; + 7oir,¢) (A245)
Oil Inventory Trend = 100(Ozlmv) + e?ll”w (A246)
OPEC+ Oil Supply Trend = 100(Ozl supply,dom) + eoud"m (A247)
Non-OPEC+ Oil Supply Trend = 100(Ozlsupply fringe) + € mlf””ge (A248)
US Policy Rate,;” f = 400R + ArG(0)'S, (A249)
(A250)
US Policy Rate;; s = 400R + ArG(0)°S, (A251)

where US Policy Ratef i 18 the market’s time ¢ expectations for the policy rate k quarters
ahead and A is the row of A corresponding to the policy rate, G(0) is the transitional matrix

of the DSGE model and S; is the state vector of the state-space model.
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A2.1 Additional Calibrated Parameters

In addition to the calibrated parameters discussed in Section 3.2, I also calibrate certain
parameters around the financial accelerator, portfolio share and DOP economy. Following
Chen et al. (2012), the parameter for the coupon payments of long-term bonds, (k), is
calibrated to imply a duration of 30 quarters for both regions, similar to the average duration
in the secondary market for 10-year US Treasury bonds. The model’s steady state default
rate (F') is set to 0.0075 which corresponds to Bernanke, Gertler, Gilchrist (1999) annualized
default rate of 3%. The quarterly survival rate of entrepreneurs is fixed at 0.985 which
corresponds to an average entrepreneur life of roughly 12 years and the steady state loan to
deposit ratio is set to 0.9 for both regions.

To calibrate the portfolio share parameters for the US and the ROW, I combine the
supply of short and long-term bonds in each economy, as well as data on foreign bond
holdings provided by the Treasury International Capital (TIC) database of the US Treasury.
For the US the short and long-term government bonds outstanding® relative to annual GDP
are 0.202 and 0.366, respectively, over the 1999-2019 period. The corresponding government
short and long-term bond supply-to-GDP ratios for the ROW economy are given by 0.254 and
0.529, when the sample of countries used to construct the ROW measure for our estimation is
calculated. For bond holdings, TIC data indicates that the foreign private holdings of short
and long-term US Treasuries, as a ratio to world GDP excluding the US, are given by 0.02
and 0.068, respectively, for the 1999-2019 period. TIC data also shows that US residents’
holdings of short and long-term foreign government bonds, as a ratio to US GDP, are given
by 0.005 and 0.030. These represent our targets for the foreign holdings of each bond.

The differences in the bond supplies and international bond holdings can then be used
to construct data targets for domestic holdings of these bonds. The bond holding ratios can
then be used to calibrate the portfolio share parameters in the CES aggregates. As a result,
the implied share of short-term bonds in the US portfolio, (7,), is 0.386, while the implied
shares of domestic bonds in the US short and long-term portfolios, (vs) and (vz), are 0.97
and 0.888. For the ROW portfolio, the share of short-term bonds, (v), is calculated to equal

4Short and long-term bonds held by the Federal Reserve are subtracted and the monetary base is added
to the short-term bond supply amount.
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0.318, while the implied shares of domestic bonds in their short and long-term portfolios,

(v§) and (v7), are 0.926 and 0.883.

Table A3: Calibrated Parameters and Steady-states

Description Symbols (O} ROW
Discount rate B, B* 0.9857  0.9857
Depreciation rate of Business Capital T, T 0.025 0.025
Depreciation rate of Housing stock Thy Th, 0.01 0.01
Coupon rate for long-term bonds K, K 0.9773  0.9773
Central bank policy-FX response Td, T 0 est
Anticipated monetary policy shock variance Cant,k o./5 -
Capital share of goods production i, O 0.35 0.35
Factor share of Intermed Goods in Goods sector QM,goodss QM. goods 0.25 0.25
Factor share of Oil in Goods sector QO goodss OO goods 0.06 0.06
Factor share of Oil in Services sector QO servs OO ser 0.014 0.014
Factor share of Intermed Services in Services sector M servsy QN serv 0.1 0.1
Factor share of Intermed Goods in Services sector i goods,servs O goods.serv 0.1 0.1
Factor Share of Land in Housing sector Qlandy Vg 0.4 0.4
Elasticity of substitution in Goods factor inputs Tgoodss Tyoods 225 492
Elasticity of substitution in Services factor inputs Tservy Taery 225 492
Elasticity of substitution in Housing factor inputs Thows Thou 1 1
Degree of markup in sector 0w, H,F} 1.25 1.25
Loan to deposit steady-state ratio ldr, ldr* 0.9 0.9
Survival rate of entrepreneur v, v* 0.985 0.985
Loan default rate F, F* 0.0075  0.0075
Portfolio share-Short vs Long Yar Vo 0.386 0.318
Portfolio share-Short-Domestic vs Foreign s, V& 0.970 0.926
Portfolio share-Long-Domestic vs Foreign YL, VI 0.888 0.883
Home Goods share-Consumption Yes Yo 0.837 0.91
Home Goods share-Investment VI, V] 0.837 0.91
Home Goods share-intermediate Yints Vit 0.837 0.91
Intermediate share-Goods vs Services Yint,goodss Vint.goods 0.9 0.9
Steady-state inflation mw, T 1.005 1.005
Steady-state nominal interest rate R, R* 1.011 1.011
Steady-state long-term nominal interest rate Ry, R} 1.011 1.011
Steady-state interest rate spread S, S* 1.00575 1.00575
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Table A4: Steady-state Ratios

Description Symbols US ROW
Relative size v/ vty 054 1.85
Relative size ratio n, (1 —n) 0.35 0.65
Consumption to output cly, ¢ Jy* 0.633 0.500
Consumption Services to output Cserv/Ys Coopn/ Y 0.45 0.294
Share of total Services to output Vservs Vaerv 0.59  0.46
Consumption Services to consumption Yservier Veervie 0.709  0.588
Business Investment to output Iy, I* |y 0.127 0.207
Residential Investment to output Apous N} 0.039 0.058
Government Expenditures to output 9/y, g°/y* 0.20 0.235
Government Goods Expenditure share Ggoodss Tgoods 0.3 0.3
Tax to output tax/y, tax*/y* 0.216 0.254
Exports to output v/, yr/y* 0.119 0.067
Imports to output yr/y, yr/y* 0.124 0.064
DOP Exports to output dom/y, dom/y* .01 .005
Short-bond supply to GDP (annual) bs/y, bs/y* 0.202 0.254
Long-bond supply to GDP (annual) br/y, b3 /y* 0.366  0.523
Short-Home bond holdings to GDP (annual) bus/y, birs/y* 0.165 0.251
Long-Home bond holdings to GDP (annual) bu.n/y, b r/y" 0.240 0.513
Short-Foreign bond holdings to GDP (annual) brs/y, Urs/y” 0.005 0.020
Long-Foreign bond holdings to GDP (annual) beL/Y, Vi /y* 0.030 0.068
Ol]. tO Output Oilgoods;Oilserv’ Oll;oodz:OZl:eM) 0031 0035
CGoods oil ratio Ollsods | Fioets 0.232  0.557
Services oil ratio %?;d”, OgT; 0.086 0.124
Oil Inventory to oil demand % 0.33 -
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Table A5: DOP Calibrated Parameters

Description Symbol DOP
Discount rate Baom 0.9857
CRRA Labor VL. dom 1.5
Oil Machines of oil production X, dom 0.115
Labor share of oil production ar.oildom  0.115
Share of total Services to output Ydom 0.5
Elasticity: DOP-Foreign Consumption e, dom 0.8
Elasticity: DOP-Foreign Oil Machines AX dom 0.8
Elasticity: DOP Goods-DOP Services Atype.dom 0.44
Service price indexation Lserv,dom 0.3
DOP Services price Adj Cost Koty dom 0.8
Taylor rule: Persistence Pdom 0.85
Taylor rule: Inflation Pr,dom 1.5
Taylor rule: Output Gap Py.dom 0.2
Taylor rule: NER Pd,dom 0.02
Exchange Rate Pass through to DOP Xd 0.015
Oil Supply share Oilsupply.dom () 516

Oil
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A3 Additional Figures

Figure A2: LSAP and Tax/Transfer Shocks
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Notes: The dashed blue line plots the response of an LSAP shock equivalent to a long-term asset purchase of 1.5% of steady
state GDP by the central bank The dashed red line plots the response of a negative Tax shock that is calibrated to match the
same output respone generated by the LSAP shock. All responses plot the % deviation away from each variable’s respected
steady state value on the y-axis. All interest rate and inflation rates are annualized.

The impulse responses of LSAP and transfer shocks that can be seen in Figure A2
reveal both shared and distinct macroeconomic effects. While both shocks stimulate output,
inflation, and labor demand their transmission mechanisms differ notably in the trade sector.
The LSAP shock, by altering the composition of domestic and international bond holdings,
triggers a rebalancing of global portfolios, which in turn has a pronounced effect on the

exchange rate, evident in the stronger dollar depreciation and real exchange rate movements.
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This reflects the role of LSAPs in influencing term spreads and uncovered interest parity
(UIP) conditions both long and short. In contrast, the transfer shock operates primarily as a
domestic demand stimulus, boosting consumption and labor without significantly disturbing
international bond flows. As a result, its impact on the exchange rate is comparatively
muted. We see that the financial market channels are more present in LSAP transmission,
especially in open economies, while transfer shocks remain more contained within domestic

demand dynamics.
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