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Sovereign spreads for emerging economies: 1994-2023

18| BRA
16

14 EMBI spreads

121

10+

B (o) (o]
T

N
[

0 |
™ © Qo)
) ) )
NN

> Sovereign spreads (JP Morgan EMBI) = yields on EM dollar govt bonds — yields on US govt bonds,
similar maturity 1



Motivation

> Emerging markets (EM) usually pay high spreads on their sovereign bonds

o First-order issue for EM business cycles

> Two views on the drivers of EM spreads:

o Fundamental: EM shocks (Quantity of risk) drive EM spreads
o Global cycle: US shocks (Price of risk) drive US and EM spreads

> Today:

o Build a minimalist neoclassical model with both drivers, abstract from popular frictions such as
segmented mkts, exogenous collateral constraints, VAR constraints, noise-traders

o Use model and financial & real data in US & EM to measure quantity and price of risk in the US, and
quantity of risk in EM



Some suggestive evidence: EM and US spreads
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> Great Recession and its aftermath:
US and EM spreads highly correlated
Low Dispersion in EM spreads

> Consistent with global cycle
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> Before Great Recession:
US and EM spreads uncorrelated
High dispersion in EM spreads

> Great Recession and its aftermath:
US and EM spreads highly correlated
Low Dispersion in EM spreads

. . > Consistent with fundamental view
> Consistent with global cycle



More suggestive evidence: US Stocks and EM Spreads
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> During Great Recession and its aftermath:
US stocks and EM spreads highly (negatively)
correlated

> Consistent with global cycle view



More suggestive evidence: US Stocks and EM Spreads
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> During Great Recession and its aftermath:
US stocks and EM spreads highly (negatively)
correlated

> Consistent with global cycle view
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Before Great Recession:
US stocks and EM spreads uncorrelated

Consistent with fundamental view
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Summary and Agenda

> Existing models not equipped to interpret these facts together

o Most sovereign default lit. focuses on EM crises, abstract from price of risk

o Global cycle literature focuses on fluctuations in price of risk (Great Recession and its aftermath)
> We develop a minimalist neoclassical asset pricing model that
o ldentify price and quantity of risk in the North (US), using north stock prices, corporate spreads and

north corporate default decisions
o Use north price of risk plus South (EM) default decisions to identify south quantity of risk



Overview of the Model

> Model extends and joins state-of-art asset pricing models and sovereign default models

o North: production economy w/ default, Epstein-Zin preferences & long run risk on productivity
o South: small open economies w/ sovereign default risk, both common & idiosyncratic shocks

o Common north lenders price north stock, north corporate bonds, south sovereign bonds
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> Model extends and joins state-of-art asset pricing models and sovereign default models

o North: production economy w/ default, Epstein-Zin preferences & long run risk on productivity
o South: small open economies w/ sovereign default risk, both common & idiosyncratic shocks

o Common north lenders price north stock, north corporate bonds, south sovereign bonds

> |dentification

> North: two quantities of risk: dividend streams, defaultable bonds
> Use North stock and bond prices plus model to identify shocks to North price of risk

> If shocks to south spreads (driven by endogenous default risk) are:

> Associated to shocks to North price of risk
> Common to all EM economies

> Global cycle view

> |f not: Fundamental view



Quantitative Results

» Key discipline: simultaneously account for

o Firm spreads, stock, output growth in US

o Sovereign spreads & output growth in 12 EM countries
> Model infers

o Fundamental channel overall main driver of EM spreads over the period 1994-2023
o Global cycle channel plays large role during and after GFC (07Q4-16Q2)



Literature

> Sovereign default and investor risks:

o Eaton-Gersovitz (1981), Aguiar-Gopinath (2006), Arellano (2008), Yue (2010), Mendoza and Yue (2012),
Arellano and Ramanarayanan (2012), Chatterjee-Eyigungor (2012), Aguiar-Chatterjee-Cole-Stangebye
(2016), Borri-Verdelhan (2011), Lizarazo (2013), Tourre (2017), Centorrino, Li, Mihalache (2024)

This paper: study EM spreads in bunches, endogenous risk premium of lenders
> Long-run risk (domestic and international):
o Bansal-Yaron (2004), Colacito-Croce (2011), Lewis-Liu (2015), David-Henricksen-Simonovska (2016)

This paper: production economy with endogenous consumption, stock return, firm default & spread

> Global financial cycles:

o Longstaff-Pan-Pedersen-Singleton (2011), Rey (2013), Morelli-Ottonello-Perez (2021),
Gilchrist-Wei-Yue-Zakrajsek (2021), Akinci-Kalemli-Ozcan-Queralto (2022), di Giovanni et al. (2021)

This paper: account for US stock, firm spreads, EM spreads together in an extended period
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Model

> One northern country and J small southern countries
> North: production economy with firm default risk
> South: pure exchange economy with sovereign default risk

> All countries RA with Epstein-Zin preferences, with risk aversion parameter y

08(Vie) = (1= ) 08(Ge) + 12 g (E:V2)

> South is impatient, thus borrows from North (Bs < By)
> North prices northern stocks, northern corporate bonds, southern bonds (global intermediary)

> South, as a whole, is small in the world economy
(Data: in 2020, total EM debt held by U.S. only account for 0.32% of U.S. wealth)

9
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North Households

> Epstein-Zin preferences imply stochastic discount factor

1—y

Cres1) 7 Vives 1
Mpes1 = 5N( Nt+ ) . Nt+ -
t

CNt 1—y i
Vel ™7

> Budget constraint
Cnt + Bne+1 < WheNne + Rne Be + Dve — Tie

> By deposits in financial intermediaries
> Dp: dividends from firms
> Tp: lump sum taxes
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North Production and Shocks

> Continuum of firms i € (0, 1) with production function

Yit - (ANtNit)lia Kiaé

> Common productivity shock Ap; governed by growth prospect xpy; and volatility o

ANaney1 = UN + XNe + ONeUne 41
XNt+1 = PxNXNt T PxNONtUxe+1

2 2 2
ONt+1 = (1 - PUN)UN + PoNTNe + PoNONt UgNe+1

o Aapts1 = log Aner1 — log Ane
o Shocks (upg, Uxne, Ugne) standard normal, iid, mutually independent

o We adopt standard shock setup from long-run risk literature (Bansal-Yaron)
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Corporate debt markets

> Draw on elements of Gourio (2013) and Gomes-Jermann-Schmid (2016)

> Firms finance investment by issuing long-term defaultable debt promising a declining sequence of
payoffs over time

1L,1—¢,(1—9¢)2 ..

where 1/¢ captures the average maturity

v

If issue @B’, receive government subsidy x QB’ (breaks MM, gives firm incentive to hold debt)
g

> |If default, firm is liquidated

o fraction 6 of liquidation value goes to debt holders

o fraction 1 — 0 rebated to households

12



Firm / Problem

> Firms owned by households, use stochastic discount factor Mp; 41 to discount future dividends
> Value of equity with default choice (t indexes aggregate shocks and distribution of firms)
Jt(Kit, Bit, Kit) = maXx {0, th(Kit, Bit, Kit)}
with idiosyncratic revenue shocks xj; ~ N(0,02), cdf ¥ (k)

> Repayment value: choose labor, investment, and new borrowing

Jrt(Kit, Bie, kit) = max Djr + Ec Myt ¢41 /Jt+1(Kit+lv Bit+1, K)CPF(K)

Nit, Kit+1,Bit+1

subject to

Dir = Yir — kit Kit — WeNie — liy — Bir + Qit (Kit4+1, Bir+1)[(1 + x) Bit+1 — (1 — ¢) Bit]
lie = [Kitr1 — (1 = 0) K]

> There exists a default cutoff x, (K, Bir): default iff xjz > 7,
th(Kitv Bit, K;}) =0

13



Financial Intermediaries

> Competitive, owned by North households, lends to S and N, holds equity in N firms

> Firms' bond price schedule reflects default losses

Qit(Kit1, Bit+1) = EtMpey1 ¥ (1511 (Kieg1, Bies1) ) [T+ (1 — @) Qies1 (Kie+2, Bier2)]

if firm repays

firm value(Kit11, Bit11)

+ E: Mty / 6

Kk

d¥ (x)
i1 (Kit1,Bie1) Bit+1

if firm defaults

o ¥(x*): repayment probability
o 0: after default, lenders receive fraction 6 of firm value and 1 — 6 rebated back to households

o firm value;; = Jr,t + Bj; + (1 — (p) QitBit

14



Aggregate State and North Stochastic Discount Factor

v

With CRS production, all firms choose same leverage, w: = B;:/ Kz

= Firm distribution does not matter, only need to record common w; and aggregate K; = f Kipdi

(e]

Firms distribution degenerate..

o

..fraction of defaulting firms varies over time (depends on Ap; and w; )..
o .. corporate bond prices also vary.

> Equilibrium
Cne + Kii1 — (1 — 8)K: + Adj.costs = Y

> Aggregate state Sy: = (we, Ke, Xne, One)

> Can solve for the North stochastic discount factor independently from the South

15



South

15



Endowment

> Exogenous endowment Yj; with growth Ay; = log Yj: — log Yjt_1
> Output growth given by growth prospect x;; and iid shocks

Ay = s + xje—1 + s (Ujr + Vsust)
Xjt = PxSXjt—1 + ¢x50'$(uxjt + szuxst)

> (uje, uyje) are country j specific shocks, (ust, txst) common across South

All shocks are standard normal, iid, mutually independent and independent of North shocks

v

= Common correlations across South through vs and vys
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Debt and Default in South

> Long-term debt, if no default, pays off sequence of payments over time,

2
L1—¢,(1—9) ..
> Country can default on coupon and on fraction 1 — 65 of remaining debt

o Partial recovery: the remaining units of debt outstanding is 65(1 — q))Bj

> Default leads to temporary financial autarky and lower output

o Excluded from financial markets, reenter with probability A

o Output in financial autarky
log(Vj{) = log [(1 — a0e™) Y] + e

® it ~ N(0,02%5) w/ cdf ¥(x), ag > 0, a1 > 0

® Default costs low when growth prospects xj; low (generates defaults in bad times when growth
prospects low)

17



South Problem

v

Default choice, siz = (Y, xit)
Vie (Bit, Kit, Sie) = max { Wiy (Bit, sit) , Wige (Bjt, kit i) }

> Repayment value W,

_1
Wiyt (Bijr, sie) = rgax(l — Bs)log (Crt) + Bs log [Et Viep1 (Bit+1vKit+1v5it+1)177} v

t+1

subject to pricing equation (below) and budget constraint

Cirt + Bit = Yit + Qit (Bjeg1, 5it) (Biey1 — (1 — ¢) Bie)

v

Default value Wig;
Wigr = (1 — Bs) log (Yiar)

+ Bslog { {/\Et {Vit-&-l (0sBjt, Kje41, 5it+1)17’q +(1-2) /Er Wiger1 (Bit, &, sier1) ™" d‘F(K)}

v

Default iff xje > «7, where «}, solves Wig(Bj¢, k};) = Wi (Bit)

18
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Sovereign Debt Pricing

> Price of unit of sovereign debt is

Qst(Br1) = EtMpey1 ¥ (174 1(Bes1))[1+ (1 — ¢) Qser1(Bey2)]
if EM repays

+ EeMpyey1 [1 =¥ (k741 (Brs1)) ] Xe1 (Bry1)

debt recovery if EM defaults

where X, 1(B¢y1) is the value of remaining units of debt after default

Xt (Bes1) = AM0Qst(0Be11) + (1 — A) EtMpe 41 Xe41(Bet1)

19



Parameterization and Key Moments
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Parameterization

> Data, sample of 12 emerging markets, 1994q1-2019q4
o ARG, BRA, CHL, COL, HUN, MAL, MEX, PER, PHL, POL, SAF, TUR

o In the model, all have the same parameters, but different shock realizations

> Global solution method

> Parameters:

o Some assigned

o Some endogenously chosen to jointly match key moments

20



Key Moments: Output Growth

Data Model
North output growth )
Standard deviation, N (% p.a.) 0.9 1.1 (5, 95) percentiles
(0.6, 1.9}
Serial corr of output growth, N 4.3 16.4
(0.5, 54.7)
South output growth
Standard deviation, S (% p.a.) 2.3 25
(2.4, 2.8)
Serial corr of output growth, S 20.0 12.7
(10.5, 28.9)
Corr of output growth N and S 4.3 0.0
(-14.7, 14.4)
Corr of output growth across S 13.1 16.6
(10.8, 28.7)

21
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Key Moments: Output Growth

Data Model
North output growth )
Standard deviation, N (% p.a.) 0.9 1.1 (5, 95) percentiles
(0.6, 1.9)
Serial corr of output growth, N 4.3 16.4
(0.5, 54.7)
South output growth
Standard deviation, S (% p.a.) 2.3 25
(2.4, 2.8)
Serial corr of output growth, S 20.0 12.7
N/S Ay uncorrelated (10.5, 28.9)
—Corr of output growth N and S 4.3 0.0
(-14.7, 14.4)
Corr(Lsy;, Dy;) small ___—Corr of output growth across S  13.1 (10186.268 ,
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Key Moments: Default and Spreads, South

Data
Mean default rate 2.0
Mean spread 3.2

Standard deviation, spread 1.5

Serial corr. of spreads 86.2

Model

2.3
(0.6, 4.9)
3.7
(1.9, 6.2)
15
(1.2, 2.5)
82.1
(81.5, 92.2)

Solve spread volatility puzzles

Correlations
Spreads across S

S spreads, S growth

S spreads, N spreads

S spreads, N P/D

S spreads, real rate

Data

47.8

-27.6

17.6

-1.1

-13.8

Model

46.8
(26.9, 70.8)
-30.6
(-46.3, -23.6)
22.2
(-19.8, 67.5)
-22.1
(-61.9, 15.1)
-29.5
(-68.4, 14.1)
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Key Moments: Default and Spreads, South

Generates observed higher corr of spreads than of output \
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Key Moments: Default and Spreads, South

Generates observed higher corr of spreads than of output \

Data
Mean default rate 2.0
Mean spread 3.2
Standard deviation, spread 15
Serial corr. of spreads 86.2

Model

2.3
(0.6, 4.9)
3.7
(1.9, 6.2)
1.5
(1.2, 2.5)
82.1
(81.5, 92.2)

Solve spread volatility puzzles

Corr. solely from endogenous response of S borrowers

Correlations
Spreads across S

S spreads, S growth
S spreads, N spreads
S spreads, N P/D

S spreads, real rate

Data

47.8

-27.6

17.6

-1.1

-13.8

Model/

46.8

(26.9, 70.8)
-30.6

(-46.3, -23.6)
22.2

(-19.8, 67.5)
-22.1

(-61.9, 15.1)
-29.5

(-68.4, 14.1)
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Key Moments: Default and Spreads, South

Data
Mean default rate 2.0
Mean spread 3.2

Standard deviation, spread 15

Serial corr. of spreads 86.2

Model

2.3
(0.6, 4.9)
3.7
(1.9, 6.2)
1.5
(1.2, 2.5)
82.1
(81.5, 92.2)

Correlations
Spreads across S

S spreads, S growth

S spreads, N spreads

S spreads, N P/D

S spreads, real rate

Data

47.8

-27.6

17.6

-1.1

-13.8

Model

46.8
(26.9, 70.8)
-30.6
(-46.3, -23.6)
22.2
(-19.8, 67.5)
-22.1
(-61.9, 15.1)
-29.5
(-68.4, 14.1)

Reproduce corr. S spreads & maturity-matched T-bill rate >
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Key Moments: Default and Spreads, North

@y of maturity-matched T-bill rate
Standard deviation, real rate 0.6

Data

Mean default rate 0.5
Mean spread 0.9
Standard deviation, spread 0.3
Serial correlation of spreads 82.3

corr(corporate spread, output growth) -34.4

Model

0.7
(0.3, 1.8)
0.5
(0.0, 2.1)
1.2
(0.2, 3.5)
0.3
(0.1, 1.3)
89.6
(86.3, 98.7)
-24.6
(-68.8, 35.1)
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Key Moments: Default and Spreads, North

Reproduce volatility of maturity-matched T-bill rate
\ Data Model
Standard deviation, real rate 0.6 0.7

(0.3, 1.8)
Mean default rate 0.5 0.5
(0.0, 2.1)
Mean spread 0.9 1.2
(0.2, 3.5)
Standard deviation, spread 0.3 0.3
(0.1, 1.3)
Serial correlation of spreads 82.3 89.6
(86.3, 98.7)
corr(corporate spread, output growth) -34.4 -24.6
(-68.8, 35.1)

No corporate spread puzzle

23



Key Moments: Stock Markets, North

Volatility of dividend growth
Serial corr of dividend growth

Corr(dividend growth, output growth)

Average P/D
Volatility of P/D

match main stocks stats ——Serial corr of P/D

Corr (P/D, output growth)

Corr (P/D, corporate spreads)

Equity premium

24

Data
13.1

-10.1

31.8

4.0

16.1

88.2

25.6

-35.9

5.2

Model
12.1
(7.7, 17.6)
-15.4
(-31.1, 2.4)
22.9
(7.1, 37.6)
3.0
(2.7, 3.2)
13.7
(8.1, 29.4)
83.6
(78.4, 96.7)
33.3
(14.5, 68.4)
-65.9
(-96.2, 30.6)
3.5
(1.2,7.1)




Plan of analysis

> Begin with impulse responses

o Use them to understand the mechanisms of how each shock works

o Develop intuition for how particle filter identifies shocks
> Use particle filter to back out underlying shocks that drive the world financial cycles

o Reassess how the quantitative importance of the two views varies by period

24



Impulse Response Functions: North Volatility Shock

(a) 0% (b) N risk-free (c) N log P/D (d) N spread
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Increase in volatility shock v,y =
> Fall in P/D and risk-free rate, increase in spreads
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Impulse Response Functions: North Volatility Shock

(a) o3 (b) N risk-free (c) N log P/D (d) N spread
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Increase in volatility shock uspy =
> Key: for a given increase in N spreads, stock falls only a little, \PDy / /\Spready ~ 18
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Impulse Response Functions: North Long-Run Growth Prospects

(a) N output g. (b) N risk-free

(c) N log P/D

(d) N spread
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Negative shock to u,py, bad long-run growth prospect =
> Increase N, S spreads, fall in P/D and risk free rate
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Impulse Response Functions: North Long-Run Growth Prospects

(a) N output g. (b) N risk-free (c) N log P/D (d) N spread
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Negative shock to uypy, bad long-run growth prospect =
> Key: for a given increase in N spreads, stocks fall a lot, APDy//\Spready = 80
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Takeaway

> Long-run growth shocks affect more N stocks, volatility shocks affect more N spreads

> For these shocks to have large effects on S spreads, need to see large movements in N spreads and
stocks

27



Impulse Response Functions: South Long-Run Growth Prospects

(a) S output growth (b) S spread (c) S debt-to-GDP (d) S spread schedule
0 60 100
— Baseline
-10 50 04 ol —On impact -
e — . g 8 - -Period 8 ____.oe=-m7TT
520 240 Z 02 2 LT
2 £ = £ 60
=% £30 g 0 £ -
g a =] = | _ae===T
S . S k= g aF---""
= 40 £ 20 default risk & 02 Z 40
s 50 % = E
A 10 . 04 20
-60 risk premium
0
70 0.6 0
5 10 15 0 5 10 15 0 5 10 15 245 25 255 26 265
Quarter Quarter Quarter ©B']Y

Bad long-run growth prospect in South (low xs) =
> More likely to default in the future = increase in South spreads, mostly because of default risk

> These shocks important for generating spreads that are: idiosyncratic, volatile, and disconnected from
North
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Phases of World Financial Cycles
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Classification of Phases: Southern Spreads

Great Spread Geoeconomic
20 EM Crises Moderation Global Cycle Fragmentation

18| BRA

EM Crises

EMBI spreads

> Large and volatile spreads

> Tequila crisis, Asian crisis,
Brazil crisis

>
>
2

EMBI spreads = $ bond yields in EM — bond yields in US, similar maturity
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Classification of Phases: Southern Spreads

Great Spread Geoeconomic
20 EM Crises Moderation Global Cycle Fragmentation
18|
16
Great Spread Moderation 14] EMBI spreads

> Large fall in spreads

> Dispersion of spreads falls

EMBI spreads = $ bond yields in EM — bond yields in US, similar maturity
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Classification of Phases: Southern Spreads

Great Spread Geoeconomic
20 EM Crises Moderation Global Cycle Fragmentation
18|
Global Cycle 16|
14} EMBI spreads

> High correlation of EM
spreads

> Dominated by Great
Recession

EMBI spreads = $ bond yields in EM — bond yields in US, similar maturity
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Classification of Phases: Southern Spreads

Great Spread Geoeconomic
20 EM Crises Moderation Global Cycle Fragmentation
18|
16
Geoeconomic Fragmentation
14} EMBI spreads

> After Brexit, countries
become inward focused

> Dispersion of spreads rises

EMBI spreads = $ bond yields in EM — bond yields in US, similar maturity
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Explaining the Phases of World Financial Cycles
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Decomposing Spreads Using Particle Filter

Filter uses decision rules to extract the most likely shocks underlying observations

Particle filter 1994q1-2023q2 data

> Countries: US and 12 EMs
o ARG, BRA, CHL, COL, HUN, MAL, MEX, PER, PHL, POL, SAF, TUR

> 27 observables: Ayp:, pdns, spris, {ijt,sprjt}}il

> Use particle filter to reconstruct historical sequence of shocks

o Observables discipline 27 shocks: upe, tgne, Uo e {€jt. exjt}}il, with ejy = ujy + vsus;
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Data and Model: North and Aggregate South Spreads
Model reproduces data well

EM and US Spreads Us P/D

EM Crises Great Spread Global Cycle Geoeconomic
Moderation Fragmentation

451
Data: solid
Model: dashed

North Spread (in % p.a.)
North log P/D Ratio
IS
T

351

Average So

EM Crises Great Spread Global Cycle Geoeconomic
Moderation Fragmentation

3 L L L L L I L L I

> o L P & ¥ L L O O >
D ) ) © O N O O N N N
I N S S S S S S

.
o 2 O
2o X o
PP PP

o If need unlikely shocks to reproduce data, filter blames the movements on measurement errors

o When this happens, there is large gaps between model and data lines
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Shocks Inferred by Filter

8 EM Crises Great, Spread Global Cycle Geoeconomic
Moderation Fragmentation

-0.005

> S growth prospects: volatile in EM, boom in GSM, stable in GC & GEF

> N growth prospects: boom in EM, stable in GSM, crash in Great Recession, boom in GEF
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Decomposition of EM Spread: Role of North vs South Shocks

> What accounts for EM spreads: common lender channel (N shocks) or common shock channel (S
shocks)?

EM Crises Great Spread Global Cycle Geoeconomic
9 Moderation Fragmentation

—Baseline
——Only North

South Avg. Spread (% p.a.)

> Northern shocks mainly important in Global Cycle phase
33



Decomposition of EM Spread: Role of North vs South Shocks

South Avg. Spread (% p.a.)

EM Crises Great Spread Global Cycle Geoeconomic
Moderation Fragmentation

—Bascline
——Only South
——Only North

> Northern shocks mainly important in Global Cycle phase

> Southern shocks drives most of movements in EM average spreads otherwise
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Variance Decomposition of Average South Spreads

South spreads (%) North vs South
Only North  Only South
Overall 18.4 81.6
EM crises 25.7 74.3
Great spread moderation 12.4 87.6
Global cycle 68.0 32.0
Geoeconomic fragmentation 225 77.5

l/var()/bench —Yi,counter )
Y_i 1/ var(Ybench _YI'.counter)

> Variance decomposition using ¢-statistics ¢; =

> Most phases, common South shocks drive average South spreads

> During Global Cycle phase

o North shocks account for majority of South spread fluctuations
o During that phase, oy shocks most important
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Variance Decomposition of Average South Spreads

South spreads (%) Contribution from North
Only uyy Only ugpn
Overall 14.9 3.5
EM crises 20.8 4.9
Great spread moderation 4.5 7.9
Global cycle 26.4 41.6
Geoeconomic fragmentation 18.1 4.4

l/var()/bench —Yi,counter )
Y 1/Var(}’bench _.VI',counter)

> Variance decomposition using ¢-statistics ¢; =

> Most phases, common South shocks drive average South spreads

> During Global Cycle phase

o North shocks account for majority of South spread fluctuations
o During that phase, oy shocks most important
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Variance Decompositions of Spreads of Individual Countries

Overall EM crises GSM Global cycle GEF

North  South North  South North ~ South North  South North  South
ARG 12.1 87.9 40.6 59.4 12.3 87.7 0.7 99.3 0.1 99.9
BRA 34.3 65.7 43.9 56.1 64.3 35.7 38.7 61.3 53.8 46.2
CHL 42.1 57.9 58.5 41.5 46.0 54.0 74.6 25.4 46.6 53.4
COL 12.6 87.4 13.1 86.9 7.1 92.9 52.7 47.3 13.8 86.2
MAL 13.1 86.9 8.9 91.1 20.6 79.4 71.6 28.4 54.0 46.0
MEX 13.6 86.4 17.5 82.5 14.6 85.4 71.7 28.3 20.3 79.7
PER 12.8 87.2 19.5 80.5 3.9 96.1 74.9 25.1 36.1 63.9
PHL 11.0 89.0 18.3 81.7 4.2 95.8 53.2 46.8 53.1 46.9
POL 25.7 74.3 12.4 87.6 37.5 62.5 64.1 35.9 66.6 33.4
SAF 19.3 80.7 14.7 85.3 16.7 83.3 41.5 58.5 20.6 79.4
TUR 13.7 86.3 12.3 87.7 7.1 92.9 55.2 44.8 11.5 88.5
Average 19.5 80.5 24.3 75.7 25.5 74.5 53.2 46.8 329 67.1

> Country level decompositions confirm result from averages:

o Except for global cycle phase, South shocks drive South spreads
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Can We Account for Junk Bond and Inv-Grade Bond Spreads?

> Motivation:

o Junk bond spreads: more correlated with EM spreads (40% versus 18% using Baa-Aaa )CEIIED
o Can we extend the model to account for both spreads?

o Does higher correlation of junk-bond spreads imply N shocks explain higher fraction of S spreads?

> Answers: Yes we can, No it doesn't

> Extension: include junk-bond firms in addition to our investment-grade firms

o choose x shock parameters to match their default rate (2.8%), spread (3.4%) and std of spread (2%)
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Extension with Junk Bond Spreads: Data & Model

Northern stock prices and investment-grade spreads South spread and North junk bond spread
5r 16
Data: solid
a5t 14t Model: dashed
£ : Qqr
4 e S
g ;; RS 10 ¢
E :c/ z South spreads North junk
w30 g = 8 bond spread
o g s preads
— (=3 el
= ) c 6
e 3f | 14 = o
3 North investment-grade 13 = (% 2
“ bond spreads 5 Z.
2
11
A i P 0 o, ! % ! o, !
O DO L PO DO > O DO ) S o o
PP S SIS P N ) $ $ S N O
S I S SG NG GG NG SO N P P P ® P
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Extension with Junk Bond Spreads: States & Decomposition

J
j=

1
J

INt,

7 e (x 100)

Backed out states

+ (x 100)

South Avg. Spread (% p.a.)

10.015°¢

0.01

0.005

Decomposition: Extension

10

— Extended baseline
——Only South
——Only North
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Extension: Variance Decomposition of Average South Spreads

South spreads (%) Benchmark Extension with Junk Bond
Only North  Only South Only North ~ Only South
Overall 18.4 81.6 20.0 80.0
EM crises 25.7 74.3 29.4 70.6
Great spread moderation 12.4 87.6 10.6 89.4
Global cycle 68.0 32.0 73.4 26.6
Geoeconomic fragmentation 225 77.5 26.7 73.3

Our results barely change: outside of the global cycle phase, still true:

v

Southern shocks account for greater fraction of southern spreads than do northern shocks

v

Why? model matches both high yield and investment grade by increasing quantity of risk in junk
bonds, not pricing of risk

> Since pricing of risk is unchanged, impact of N on S is unchanged
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Conclusion

> Key result: neoclassical model can explain changing phases of world financial cycle

o Without resorting to popular frictions

> Successful model: must be able to generate phases in which

o North drives both North and South: common lender channel

o South drives South: common south shock channel

> Main finding:
o A minimalist neoclassical asset pricing model can account for both real and financial cycles surprising well
o Global cycle view important during and a few years after Great Recession, not in other times

o EM shocks (fundamentals) dominant in all other phases
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Cross country dispersion of EM Spreads

> IQR = spread at 75 percentile minus spread at 25 percentile

5,
EM Crises Great Spread Global Cycle Geoeconomic B
Moderation Fragmentation > U Shaped path of . .
4 x-country spread dispersion
> Initial and final period:
N higher Qisper.sion,
suggesting bigger role of
EM shocks
2,
> Middle periods: lower
dispersion, suggesting
B larger role of global shocks




Share of Debt in Foreign Currency

> Source: Ottonello and Perez (2019), Table 1
> Average external public debt is computed over the period 1990-2014

Country Share of debt Country Share of debt
in foreign currency in foreign currency

Argentina 94 Brazil 50
Bulgaria 100 China 92
Egygt 90 Hungary 66

India 92 Indonesia 85
Lithuania 97 Malaysia 44
Mexico 59 Peru 87
Philippines 90 Poland 63
Russia 87 South Africa 45
Thailand 43 Turkey 72
Average 75

Median 86
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Impact of Adding Local Currency Debt or Local Investors

v

It will not affect key FOC or pricing kernel of North for $ denominated debt we studied

v

It might affect probability of default: one might think it would
o Lower it: if following bad shocks, S inflates away real value
o Lower it: held by local banks, cost of defaulting is very high
> But we calibrate the cost of default to match actual defaults in data
o Get right prob. of default and cyclical patterns
o Might provide more micro foundation, but should not change results
> Same logic applies having locals hold the debt

o Better micro foundation for cost of default

o But, we match actual default
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Appendix



Firm / Problem

> Firms are owned by households and use stochastic discount factor My, +11 to discount future value
> Equity value w/ default choice (t indexes aggregate shocks and distribution of firms)
Jt(Kit, Bit, Kit) = maxX {0, th(Kit, Bit, Kit)}
with idiosyncratic shocks x;z ~ N(0,02), cdf ¥ (k)
> Repayment value: choose labor, investment, and new borrowing

Jrt(Kit, Big, kjt) = max Dit + EtMpg t41 /Jt+1(Kit+lv Bjt11,x)d¥ (k)

it Kit+1,Bit+1

subject to
Dit = Yir — xjeKie — WeNir — [Kier1 — (1 — 8) Kie] — Bit + Qit(Kit+1, Bie+1)[XBir+1 — (1 — ¢) Bit]
> There exists a default cutoff x, (K, Bir): default iff xj; > 7,
Jrt(Kit, Bit, k) =0



Firm Optimization
> CRTS production implies all firms choose the same leverage w = B/K
o model aggregates
> Ji is linear in Kj;: identical scaled problem for all /

th(wt, Ke) = a”)‘,alij Ryt — 1t — we + Qt(w/)[XW/k/ —(1—9@)w:t] — K’

Kiiq Y,
+ E; {Mtﬂ / v Jr1(w' 1) d¥(x) | K, Rie = IXK—Nt +1-9
t

N
o wt = Bi/K:
o kir1 = Kir1/ Kt
o th = Jit/ Kt

> Default iff ],t(wt, Kt) <0 ~ Kt > K;f with -]’rt(wth;f) =0



Firm Optimization

> Optimal choice of investment (Tobin's Q)
Kit1 -
1= XQiwey1 = EtMt+1/ Jrt1(wesr, 6)d¥ (k)

> Optimal choice of leverage

)
Xt = EeMycr ¥ (k)1 + (1 — @) Qey] — —o [Ml -

(1- ¢)wt]
0we 1

kt+1

> Debt pricing equation
Qewer1 = EtMeyp1¥ (k1) [1+ (1 — ¢) Qes1]wes1 + 0EMeiq /* (Rikt1 — x)d¥ (x)

K1
0Q: Q¢ 11 awt+2>:|

— = E;M 1 ¥ (x} 1 1-—
Qt+8wt+1wt+1 tMe 1Y (11 1) [ +(1-9¢) (Qt+1 + Wiyl A ra 901

*

oK
+(1- G)EtMtJrl‘Y/(Kf-i-l) aw:_ll 1+ (1-¢)Qti1]wei1




Small Open Southern Economy

> We look for a Markov equilibrium, so

9Qs;
aBSt+1

oK}
= EeMuea1 ¥ (311) 5= 1+ (1= 9)Qst1 — 01— @) Xeo

9Qs:+1 9Bs x 0Xe+1
+ EtMNt+1 ((1 — q))T(KtJrl) aB:j; aBSiii + [1 o \P(KtJrl)]ez(l o q’)zaBSt;l)

> Optimal choice of debt

~ BsCn dlog (Ge(Bst+1))
1—Bs dBst 11

> Implicit differentiation of Wy (Bst, ki) = W,t(Bs:) determines ok} /dBs;



Parameters Assigned

North and South risk aversion

North and South mean growth rate
average debt duration (quarters)

North capital share

North depreciation rate

persistence of volatility shock

s.d. volatility shock

average exclusion after default (quarters)

North

12
.016/4
20

3
.10/4

.0991/4

2.8e-6

South

12
.016/4
20



Parameters: Endogenously Chosen

North  South

B discount factor (annualized) .96 .92
o short-run volatility (%) 74 115
Ox persistence of long-run shock 97 .95
¢x0  s.d. long-run shock (%) 15 .23
0 recovery rate parameter .55 .32
0c  s.d of idiosyncratic shock x (%) 9.5 13
X borrowing subsidy 1.01 -
ag default cost mean - .26
a default cost elasticity - 28
Vs common component in short-run growth - .33

1.0

VUys common component in long-run growth



Impulse Response Functions: South Long-Run Growth Prospects

(a) S output growth (b) S spread (c) S debt-to-GDP (d) S spread schedule
0 60 100
— Baseline
10 50 0.4 80 —--On impact o
= = . = - -Period8 _ ___oe=rtTT
220 240 \ Z 02 S
£ 2 = £ 60
&30 £30 g o = --
) g 3 & f------ 7T
ko £ 20 default risk & 02 Z 40
% 50 % | %
a a 10 a
0.4 20
-60 risk premium
0
70 0.6 0
5 10 15 0 5 10 15 0 5 10 15 245 25 255 26 265
Quarter Quarter Quarter ©B'|Y

Bad long-run growth prospect in South =

> More likely to default in the future = increase in South spreads



Impulse Response Functions: North Volatility Shock

(a) 03 (b) N risk-free (c) N log P/D (d) N spread

8 5
7 -1
_ 2 20 _4
46 i — = risk premium
&g 2.3 Z &
) 2 = 40 23
£, 4 = £
Z Z g
E £ £ z
33 z 5 80 32
b 6 £ £
-] a a
7 80 1 default risk
1 sl ]
.
% 5 10 15 S 5 10 15 190 5 1 0 5 10 15
Quarter Quaster o) S spread Quaer
(e) S spread (f) S debt-to-GDP  schedule
12
—Baseline
04 10 ~--On impact
’; = «Period 8
Z o2 is
5 g
0 =6
£ g
Z02 o
a
04 2
5 06 0
0 5 10 15 0 5 10 15 245 25 255 26 265
Quarter Quarter BV

Increase in volatility shock v,y =
> Fall in P/D and risk-free rate, increase in spreads
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Impulse Response Functions: North Volatility Shock

(a) o3 (b) N risk-free (c) N log P/D (d) N spread

8 5
7 -
— _2 20 4
6 3 _ 3 risk premium
g 2.3 z =
& 3 E a0 23
B B = £
=4 = £ =
El g5 - g
R 2 ;% 52
3 A g a %
= S -80 =y default risk
1 B 1 I A N
.
% 5 10 15 A 5 10 15 9% 5 1 0 5 10 15
Quarter Quarter o) S spread Quanser
(e) S spread (f) S debt-to-GDP  schedule
12
04 10
% o2 Ze
& %
5 £
ERN = 6
: Gefault risk Zo2 £,
B ISk premmiur Z
0.4 2
5 06 0
0 5 10 15 0 5 10 15 245 25 255 26 265
Quarter Quarter @B/Y

Increase in volatility shock uspy =
> Key: for a given increase in N spreads, stock falls only a little, APDy / /A\Spready ~ 18
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Impulse Response Functions: North Long-Run Growth Prospects

(a) N output
growth (b) N risk-free (c) N log P/D (d) N spread

0
5 s -100
~ - —~7
4-10 4 —-200 4
-5 %10 £ 2ol tskpromim ]
< & =300 Eol|
g2 g = 400 g
F2 N [
& 5 = 500 5 defaultrisk T 7=~
30
a 3w -
35 -600 |
“0 5 10 15 5 5 10 15 7% 5 18, 0 5 10 15
Quarier Quarier (&): S'spread Quarier
(e) S spread (f) S debt-to-GDP  schedule
12
04 e
s _MopTIE
f = f
i | mmro oo mes £ 02 28
210 default risk Z Lﬁ
= g 0 S8
] Z02 24
H risk premium H
0.4 2
5 06 0
0 5 10 15 o s 10 15 245 25 255 26 265
Quarter Quarter B

Negative shock to u,py, bad long-run growth prospect =

> Increase N, S spreads, fall in P/D and risk free rate
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Impulse Response Functions: North Long-Run Growth Prospects

(a) N output
growth (b) N risk-free (c) N log P/D (d) N spread

0
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Quarier Quarier (&): S'spread Quarier
(e) S spread (f) S debt-to-GDP  schedule
12
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= g 0 S8
] Z02 24
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0.4 2
5 06 0
0 5 10 15 o s 10 15 245 25 255 26 265
Quarter Quarter B

Negative shock to u,py, bad long-run growth prospect =

> Key: for a given increase in N spreads, stocks fall a lot, APDy//\Spready = 80
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Risk Premium and Default Risk

> Decompose spread into price and quantity of risk
Ye—TR = Yt—Ynt +Vnt =Vt
~——— N——
risk premium  default risk

where yields are 7 = log(1+ (1 — ¢)Qjt) — log(Qj¢) with prices

[e9)

Q=Y (1—¢)" 'E (M,esn¥irin) (risky price)
n=1
Qne =Y (1= )" Ec (Me,en) Ee (Y 4n)
n=1
(price of risk-neutral investor c.o.f is N risk free rate)
Qn = Z (1— q))"flEt (Mt t4n) (risk-free price)
n=1

Y7 ¢1n' repayment rate, taking into consideration the debt recovery
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Plan of analysis

> Begin with impulse responses

o Use them to understand the mechanisms of how each shock works

o Develop intuition for how particle filter identifies shocks
> Use particle filter to back out underlying shocks that drive the world financial cycles

o Reassess how the quantitative importance of the two views varies by period

11



How We Back out Shocks

> First back out Northern shocks (up, uxy, tgn) from (Ayn, pdn, spri)

o North is independent of South
o Short-run growth rate shocks uy move mainly Ayy
o Shocks to growth prospect xyy move both pdy and spry

o Volatility shocks u,pny move mainly spry

> Then, plug North shocks into South and back out missing shocks (e;, e,j) from (Ay;, sprj)

o One country at a time
o Short-run growth rate shocks move mainly Ay;

o Shocks to growth prospects x; move mainly spr;

> Benchmark model reproduces data well
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Decomposition North Stock and Spreads

(a) US price-dividend ratios (b) US corporate spread
5p 351
——Baseline ——Baseline
48} —Only (uy,uzn) 3 —Only (uy,usn)
-E 46 ——only u;n /g ——Only u,y
é} o
: e
Q4.4 %
a4 5
o0 =
o) =5
= 4 2
= =
S 38 E
36)
34l : 0 ‘ ‘
XO RO L > O DO D D>0 0N » O H Q » Q
R s A N A A A T IS S N St o O \f 2 Y v
SRR RS RO OGO S A S
> Stocks driven mainly by N growth prospect xy
> N spreads driven by N growth prospects & spreads
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Risk Premium and Default Risk

South spreads & default risk North spreads & default risk

10
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Risk Premium and Default Risk

South spreads & default risk

10

S: Default risk is®
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Could North Shocks Account for Avg South Spreads?

> What would North asset prices have to look like for this to be true?

> Experiment

o Drop northern spreads and stocks as observables and xg in the particle filter

o Choose (xy, o) and short-run shocks to match average EM spreads and North & South output growth

15



Omitting North Spreads & Stocks from Particle Filter

Average South Spread (in % p.a.)

EM Crises Great Spread Global Cycle
Moderation

Data: solid
Model: dashed

Geoeconomic
Fragmentation

> Only North shocks can reproduce the observed southern spreads well

> But how?
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Omitting North Spreads & Stocks from Particle Filter

> How did the model accomplish this?
> By making N spreads and stocks nearly perfectly correlated with S spreads

> But implied N spreads/stocks are wildly counterfactual

North spread: data vs counterfactual North P/D: data vs counterfactual
6
—Data —Data
9 — Counterfactual — Counterfactual

Correlation: 22.4%

Correlation: 0.4%

35

North spread (in % p.a.)
North spread (in % p.a.)
-

@

25

Al 2l
®Qh \ng @% ,,/@Q ry/@q/ q/@h q/é!@ q?c‘b (‘9\0 q/o.{)/ q/o\h (19\@ (‘9\‘?) q§19 (b@:b \q%h \qgﬁ \qq‘b {LQQ(! (LQQ"L (LQQV (@60 {190‘?) rﬁ\g (LQ\‘T, Wo,\h 09.@ 09.\% 0/6151 q/bq(’l/
> Model would predict Global Cycle dominant throughout only if asset prices in N were completely
different
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Decomposition North Stock and Spreads

Only (un, uxy) — Only ugpy
Overall (94q1-23q2)

N stocks 97.7 2.3
N spread 58.5 41.5
EM crises (94q1-02q3)
N stocks 98.5 1.5
N spread 57.6 42.4 > Stocks driven mainly by N growth prospect xy
Great spread moderation (02q4-0793) > N spreads driven by N growth prospects &
N stocks 79.4 20.6 S
preads

N spread 15.0 85.0

» back
Global cycle (07q4-16q2) aDd
N stocks 88.0 12.0
N spread 38.6 61.4
Geoeconomic fragmentation (163-23q2)
N stocks 96.1 3.9
N spread 56.9 43.1

18



Correlation of EM Sovereign Spreads with US Junk Bond Spreads

Overall EM crises  Great spread  Global cycle  Geoeconomic

moderation fragmentation
ARG 26.7 38.1 81.8 62.3 62.3
BRA 29.2 47.4 87.5 58.6 36.4
CHL 76.3 48.5 92.8 84.3 73.1
COL 52.4 79.9 72.5 89.5 56.2
HUN 27.5 -73.3 -2.3 29.8 77.4
MAL 43.1 8.0 86.1 79.4 38.1
MEX 8.6 -31.3 82.3 84.3 68.1
PER 47.8 67.1 75.9 93.0 60.9
PHL 41.1 58.3 39.1 91.1 66.1
POL 28.9 -19.1 90.3 67.6 39.7
SAF 44 .4 47.1 80.4 72.9 68.7
TUR 48.1 87.9 82.9 88.4 50.7
Mean 39.5 29.9 72.5 75.1 58.1

> EM spreads more correlated with junk bond spreads (39.5) than Baa spreads (18)
19



Data: Junk Bond Spreads
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Data: Junk Bond Spreads (Baa on the

EMBI & Junk spread (in % p.a.)
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Data: Junk Bond Spreads (in the same units)
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Model Decomposition of EM Spreads: Using Financial Stocks

> We now use Financial Select Sector SPDR fund (XLF) to measure P/D

(a) EM Spread: Data vs Model
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account for financial stocks, model infers more volatile long-run risk shocks in North
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Variance Decomp. of EM Spreads: Using Financial Stocks

Overall EM crises Great spread moderation Global cycle Geoeconomic fragmentation
(94q1-23q2) (94q1-02q3) (02q4-07g3) (07q4-16q2) (16g3-23q2)

North  South North  South North South North  South North South
ARG 11.8 88.2 20.5 79.5 0.2 99.8 23.4 76.6 0.7 99.3
BRA 15.0 85.0 23.8 76.2 29.4 70.6 41.7 58.3 36.5 63.5
CHL 30.8 69.2 45.0 55.0 30.9 69.1 56.2 43.8 51.8 48.2
CcoL 7.6 92.4 4.2 95.8 2.0 98.0 58.1 41.9 13.9 86.1
MAL 9.9 90.1 8.2 91.8 13.2 86.8 56.2 43.8 31.7 68.3
MEX 10.1 89.9 11.8 88.2 8.1 91.9 57.2 42.8 26.5 735
PER 8.0 92.0 9.1 90.9 1.4 98.6 68.0 32.0 38.2 61.8
PHL 8.1 91.9 11.6 88.4 2.0 98.0 59.2 40.8 51.7 48.3
POL 16.9 83.1 10.7 89.3 21.1 78.9 38.2 61.8 47.2 52.8
SAF 15.0 85.0 11.2 88.8 9.1 90.9 37.0 63.0 25.6 74.4
TUR 8.6 91.4 4.4 95.6 2.0 98.0 65.0 35.0 10.0 90.0
Average  12.7 87.3 15.2 84.8 16.1 83.9 49.4 50.6 30.0 70.0

> Using financial stocks decreases North contribution to EM spreads from 19.5 in baseline to 12.7
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Results: 12 countries
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Data and model implications for the spreads of individual countries

Argentina Brazil Chile
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Data and model implications for the spreads of individual countries

Colombia Hungary Malaysia

30 Data, COL 30 Data, HUN 30 Data, MAL
Model, COL Model, HUN Model, MAL
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Data and model implications for the spreads of individual countries

Mexico Peru Philippines
30 Data, MEX 30 Data, PER 30 Data, PHL
Model, MEX Model, PER Model, PHL
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Data and model implications for the spreads of individual countries

Poland South Africa Turkey
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Cross Section: Role of Southern Common and Own Shocks
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Cross Section: Backed-out States
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