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Main Questions and Objectives

Many SOEs feature a co-existence of corporate/public/external
liabilities:
1. Role of internal and external credit shocks?

2. Implications for riskiness of corporate debt/equity and
external debt?

3. Spillovers on economic activity?
Objectives of this study:
1. Propose a quantitative macro-finance SOE model

2. Why? Reliable new setting for future policy analysis
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Model and Findings
Model Contribution:
1. Jermann and Quadrini (AER 2012) with EZ (closed)
2. SONOMA = open EZ-JQ
Results and insights:

1. A quantitatively powerful macro-finance SOE model
2. In our SONOMA:
- Internal credit shocks: less contractionary (NFA help!)
- External credit shocks: as contractionary as the internal ones
3. Data analysis:
- Credit shocks difficult to hedge: VAR suggests negative
correlation

- External shocks and LRR: external credit shocks lead sluggish
LR growth and ‘coskewed’
- SOE Accounting: (in progress)
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Related Literature (1)

» This study: (i) modifies and expands Jermann and Quadrini
(2012, AER) to SOE; (ii) complementary to:

>

>
>

Methods: Mendoza (1991), Schmitt-Grohéé (1998),
Schmitt-Grohe and Uribe (2003),...

Frictions: Gali and Monacelli (2005) (SOE+NK),...

Asset pricing: Jahan-Parvar et al. (2013, JMCB) (GHH
preferences, production-based) and Horvath (forthcoming,
JEDC) (disaster risk), among others.

Sovereign default: Chodrow-Reich, Karabarbounis, and Kekre
(2019), Aguiar and Gopinath (2006, AER), Uribe and Yue
(2006), Arellano (2008), Yue (2010), among many ozfethers.
Sudden stops: Mendoza (2010, AER), Chari et al. (2005,
AER), Mendoza and Uribe (2000), among many others.
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Related Literature (II)

> Long-run risk models:

> Consumption-based asset pricing: Bansal and Yaron (2004,
JF), Bansal et al. (2007, REStud), Bansal et al. (2014, JF)
Bansal, Kiku and Yaron (2012 and 2016 JME), Schorfheide et
al. (2018, Econometrica), among others.

» Consumption-based asset pricing for SOEs: Colacito and Croce
(2013, JF and 2018, JF).

» Production based asset pricing: Kaltenbrunner and Lochstoer
(2010, RFS), Croce (2014, JME), Colacito et al. (2018, AER),
among others.

» Models with credit constraints: Jermann and Quadrini
(2012, AER), Gertler and Karadi (2011, JME), Guerrieri and
Lorenzoni (2017, QJE), Khan and Thomas (2013, JPE),
lacoviello and Pavan (2013, JME), Guerrieri and lacoviello
(2017, JME), among many others.
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Dii1, Xe+1
P P P,ex D H
¢ < wWiH: 4+ (St —Se41) V¥ 4+ St - di + (1417 )De — Devr + Xeg1 — (L4 1) Xe — T
Net Equity Payout Net Debt Payout Net New External Debt
1 > Hi+¢
where
1 oy
~ 1 1 _I
G = (Wl Ctl f 4+ (At—1€t)177) o
Xt
rt = I’L',N + P(Vt) (1)
Pt — pzepl(xt/yt*W)

» r": subject to external random shocks
» Closed Economy: replace (1) with X =0 Vt

» In equilibrium, no default and rtD =rn Vt
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max
dty Ht» It»
Kit1, Dev1

di + E; [Mt+1 Vﬁrl]

F (K, He, Ac) — wP HP — I, — X (de) + Dyy1 — Dy (1 + r,P) —TE

—NDP

(1—6)Kt+lt—®(—) K:

at (Kt+1 - Dt+1)

T:

x(dt)
log MA:

T (Ft - wt”Hf) — DerPrf

A1 - k(de/MA;_1 — d)?
(1—0)(n+log MA:—1 — Aat)

» Capital adjustment costs, @(-), as in Jermann (1998)
» Constraint slackness:
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Exogenous Processes

» Productivity as in Croce (2014):

GSrV a
Aat+1 = H3+Xt+e t €t+1
Irv
ol _x
Xt+l = PxXe+ €' €449

» External borrowing cost as in Neumeyer and Perri (2005):
rtvil = (1 - prw) Hrw + prwrt‘-/v + e;ervl
» Internal credit conditions as in Jermann and Quadrini (2012):
Eer1=(1—pe) te + pe&e + €byy

> All shocks ~ N (6’, z).
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Market Clearing and Tax policy

» Goods market:

Fe = G4l 4 (1 + re) Xe — Xeq1 +x(dr)
CA

» The labor market: HDs = HPd
» The equity market: Sy =1 Vt
» Domestic corporate debt market: D = DFirm

» Zero-deficit-zero-debt policy: Tf + TtH =0
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Key Insights from FOCs

1. The SDF features long-run risk aversion:

SO Y
Meor = ﬁ< 5“) RN, ) ot
t E, [Utlg/} Ty t/0C;
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Key Insights from FOCs

1. The SDF features long-run risk aversion:

Nt Y
Meor = B( 6+1> RN, ) ot
t E, [Ul»l;ly} Ty t/0C;

2. The financial constraint causes a wedge in the labor market:

1 "(d)) A
WtP _ <1_( +x' (dt)) CC,t) FH,t
1—’(/:

a tighter constraint (Acc >> 0) reduces labor demand (at ss,
x' =0).
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Data Sources
Panel A: List of Sources
Name Acronym
Bank of International Settlements BIS
International Monetary Fund IMF
Organisation for Economic Co-Operation and Development OECD
Penn World Table PWT
Ken French Data Library KF
Panel B: Data Sources
Variable Source
National aggregates (GDP, C, 1) OECD
Depreciation PWT
Labor hours OECD, PWT
Private sector debt BIS
Net external debt IMF
Domestic interest rates OECD
Public equity data KF
Inflation IMF
Exchange rates IMF

Takeaway: harmonized!
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Country-level Measurements
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Country-level Measurements
Productivity:

i = ZIKkO N
Az, =n+ B pd] +ell]
x!
Internal credit conditions:
v

j Jj,end’
Kt+1 - Bt+1

=
External credit conditions:
J J 3
Pi = pe (X JYI-XY ) _q

=P
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VAR and Coskewness
Yi=@Yr 1+ Luy Y, = [rtw,avg g2V Xtavg]

Estimate Confidence Interval

Panel A: Impulse Response Function
£2v8 Response to a r*»?¥& Shock (%)

GDP-Weighted Average -0.368 [-0.574, -0.163]
Equal-Weighted Average -0.305 [-0.470, -0.140]
x38 Response to a r"?"& Shock (p.p.)
GDP-Weighted Average -0.014 [-0.019, -0.010]
Equal-Weighted Average -0.009 [-0.014, -0.005]
Panel B: Coskewness
CoSk(r™av€, x2€) (VAR) 0.425 [0.065, 0.785]
CoSk(r", x/) (Unbalanced Panel Regr.) 0.370 [0.181, 0.559]
CoSk(rh™,xJ) (Balanced GMM) 0.164 [0.059, 0.269]

14 /27



Motivation Model Data Results End Extra
0000 00000 oooe 00000000000 [e] 0000000000000 0O0O0000

VAR and Coskewness: Takeaways

1. Negative response of internal credit conditions to adverse
external credit shock
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VAR and Coskewness: Takeaways

1. Negative response of internal credit conditions to adverse
external credit shock

— external and internal credit conditions are correlated
= credit shocks are difficult to hedge

2. Negative response of expected growth to adverse external
credit shock

= deteriorating external credit conditions are an indicator of
sluggish long-term growth

3. Positive coskewness between external credit conditions and
expected long-term growth

= relatively bad external credit shocks associated to
relatively large declines in expected growth
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Preferences Open
Relative Risk Aversion (v) 10
Intertemporal Elasticity of Substitution () 2
Subjective Discount Rate (B) 0.99
Consumption-Leisure Aggregator
Consumption Coefficient (@) 035
Leisure Coefficient (@2) 065
Elasticity of Substitution (f) 1
Production
Capital Share (ap) 036
Capital Depreciation Rate (5) 0.10/4
Capital Adjustment Cost Elasticity (42) 20
Corporate Tax Rate () 035
Productivity Growth Rate
Average (1a) 0.020/4
Volatility of Short-Run Shock (o) 0.046/2
Persistence of Long-Run Component (px) 095
Volatility of Long-Run Shock (o0) 0.100,
Internal Financial Constraint
Average (me) 0.24
Persistence (pe) 097
Volatility of Financial Shock (or) 0.012/4
Equity Adj. Cost (x) 0.146
Smooth rescaling factor (8) 0.02
External Interest Rate (r'V)
Average (urw) 0.011/4
Persistence (prw ) 080
Volatility of r Shock (orw ) 0.010/2
External Debt and Domestic Interest Rate
Average External Debt Ratio (XY) 0.60
Interest Rate Cost Function Exponent (p) 8
Interest Rate Cost Function Coefficient (p2) 0.008

End Extra
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—

—

—

—
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LRR Literature

RBC Literature

RBC Literature

LRR Literature

JQ

SOE Literature

SOE Literature

The parameters determining the impact of external shocks on domestic shocks and long-run risk are

Br e = —0.70 and B, x = —0.2%, respectively.
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Inspecting the Mechanism

Closed Economy
1. Replace eq. (1) with X; =0 Vt

Removing Financial Frictions - three relevant cases:
2. No internal credit shocks: oy =0

3. No financial frictions: 100% equity financing (k = 0, no tax
shield on debt, no collateral constraint)

4. No external credit shocks: o,, =0
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Replication: From Closed JQ to Closed SONOMA

JQ (w. CAC) Stronger CAC, SONOMA
Prod. LRR Closed

EICP/YPT (%) 84.5 79.0 79.6
EU/YPT (%) 15.5 21.0 20.5
EIX/YP] (%) - - _

o(Ai)/o(Ay,) 25 11 17
a(Ay,)/0(Acy) 0.7 1.0 0.9
corr(Ai, Acp) 1.0 1.0 0.7
o(X/YP) (%) - - _

EIR — Rwl (%) - Z _

(R — Rw) (%) - - _

E[Re: — RM ] (%) 0.08 0.12 424
o(Re: — RY)) (%) 1.12 1.96 6.84
ElRk,: — RY1] (%) 0.04 0.04 2.81
o(Ri,e — RY1) (%) 0.44 0.62 3.44
EID/K] (%) 53.8 59.9 40.00
o(D/K) (%) 23 2.2 6.30

Takeaway: Closed SONOMA inherits successes of Jermann and
Quadrini (2012) and improves AP performance
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Performance of SONOMA Open/Closed

Data Open  Closed
Est. Range

EICP/YP] (%) 68.74 [63.18,74.07 79.60  79.55
ElI/YP] (%) 27.88  [26.93,29.60] 2054  20.47
EIX/YP] (%) 50.68 [32.68, 65.46]  44.93 -
o(Ai)/o(Ayp) 2.12 [1.76 , 2.22] 1.72 1.74
o(Acp)/a(Ayp) 0.72 [0.69 , 0.99] 0.98 0.90
corr(Ai, Acy) 0.42 [0.22, 0.62] 0.76 0.68
o(AX/YP)) (%)  3.12 [2.02, 4.29] 2.44 -
EIR — Rwl (%) 0.51 [0.26 , 0.77] 0.70 -
o(R—Rw) (%) 0.62 [0.53, 0.91] 0.56 -
E[Re — Rw] (%) 807  [5.80,11.11]  4.14 4.24
o(Re—Rw) (%)  23.04 [22.28,2457] 6.02 6.84
ElRk — Rwl (%)  4.98 [1.99 , 6.94] 2.69 2.81
o(Rk —Rw) (%)  19.11 [13.54,20.97] 3.83 3.44
EID/K] (%) 2244 [14.86,33.71] 3956  40.00
o(D/K) (%) 2.61 [0.99 , 4.08] 6.84 6.30
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Key Macro Variables

Log Output

Log Hours

Log Output
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Returns

2 Log Stochastic Discount Factor Excess Return on Equity 2 Log Stochastic Discount Factor Excess Return on Equity
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Note: responses to productivity shocks are standard.
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Closed vs Open Impulse Responses: Takeaways

1. Weaker responses to internal credit shocks in open economy
2. External credit shocks as powerful as internal credit shocks

3. Both credit shocks contribute to equity premium
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SONOMA: Removing Financial Frictions

No Fin. Factors

SONOMA No EZ oy =0 k=D=0 orw =0
EICP/YP] (%) 79.60 78.55 79.55 79.31 79.55
E[I/YP] (%) 20.54 21.24 20.57 20.73 20.53
EIX/YP] (%) 44.93 55.66 45.94 42.99 46.61
o(Ai)/o(Ay,) 1.72 1.51 2.81 1.32 1.44
o(Acp)/a(Ayp) 0.98 1.09 1.67 0.75 0.61
corr(Ai, Ac,) 0.76 0.98 0.75 0.68 0.53
a(AX/YP)) (%) 2.44 2.22 1.47 4.04 1.98
EIR — Rwl (%) 0.70 278 0.82 0.29 0.79
o(R—Rw) (%) 0.56 1.07 0.50 0.99 0.42
E[Re — R] (%) 4.14 0.52 4.03 2.29 4.05
o(Re — R) (%) 6.02 5.20 5.90 3.64 5.08
E[Rk — Rl (%) 2.69 0.30 2.64 2.29 2.64
o(Rk — R) (%) 3.83 3.12 3.71 3.64 3.44
E[D/K] (%) 39.56 41.15 39.86 0 39.84
o(D/K) (%) 6.84 7.01 5.05 0 6.51
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Removing Financial Frictions: Takeaways

1. No internal credit shocks: oz =0
— counterfactual moments, reduced equity premium

2. No financial frictions: 100% equity financing (k = 0, no tax
shield on debt, no collateral constraint)
= equity premium declines further

3. No external credit shocks: o,, =0
= consumption and external balances too smooth, reduced
equity premium

Overall Takeaway: Financial shocks/frictions are relevant for
economic activity and asset prices
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SONOMA and Tail Events
Coskewness. In the model 0.37 (in the data 0.43).
r;/v = (1 - prw) (urw _jO) + prwr;il +€re+ (1 - prw) Jt
Xt = (1 —px)jo+ PxXt—1 + €x,t + Sxr€rt + Sxe€e,t — (1 — px) Iy

Je=joe Ut >0 =22 jo=2.e €~ N(0,1)

Cost of equity: +19 bp;
Avg Capital: -0.9%;
Welfare Loss: 16%.
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SONOMA and Tail Events

Coskewness. In the model 0.37 (in the data 0.43).

r;/v = (1 - prw) (Urw _jO) + prwr;il +€re+ (1 - prw) Jt
Xt = (1 —px) jo + PxXt—1 + €x,t + Scr€rt + Sxe€e,t — (1 — px) Jgy

Je=joe Ut >0 =22 jo=2.e €~ N(0,1)

Cost of equity: +19 bp;
Avg Capital: -0.9%;
Welfare Loss: 16%.

Takeaway: credit shocks can have strong detrimental effects

because they are a leading indicator of a negative outlook about
long-run growth.
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External Equity Market (NEW)

» Are there relevant shocks in the equity market too?
> Model approach: add external equity asset

log RE* _ rEW PE <NEEt—1> + O.EW5€1:EW5

Yi1
rEFV::./ = (1 — Pew) (Krw + Srw) + pewrt + O'EWLeﬂrA{L

ANFA = (NEEtH _ Rf*NEEt) — (Xesr — (L4 1) Xe)
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External Equity Market (NEW)

» Are there relevant shocks in the equity market too?
> Model approach: add external equity asset

» Data: ext. equity positions; world/country equity returns
> Key preliminary results

1.
2.

Adverse ext. credit shock = value of NEE |

Adverse shock to expected ext. cost of equity = internal credit
conditions deteriorate and slower expected growth

Ext. equity shocks are contractionary, sizable, and promote
consolidation of corporate leverage

Model response of ext. positions consistent with data
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External Equity Market (NEW)

» Are there relevant shocks in the equity market too?
> Model approach: add external equity asset
» Data: ext. equity positions; world/country equity returns
> Key preliminary results
1. Adverse ext. credit shock = value of NEE |
2. Adverse shock to expected ext. cost of equity = internal credit
conditions deteriorate and slower expected growth
3. Ext. equity shocks are contractionary, sizable, and promote
consolidation of corporate leverage
4. Model response of ext. positions consistent with data

P> Next step: structural estimation
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End

Conclusions

SONOMA:
1. Extremely powerful SOE setting for macro-finance

2. Enables to study equity, sovereign, and corporate risks
simultanelously

3. Highlights interplay of fin. frictions and resolution of
uncertainty
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Data Sources

Table: Data Availability by Country

Private Domestic

National Sector Net External Interest Public
Country Aggregates Depreciation Labor Debt Debt Rate Equity  Inflation

Quarterly Annual Quarterly  Annual  Quarterly ~ Quarterly Annual  Quarterly ~ Monthly — Quarterly
Austria 1960 1950 1995 1995 1995 2005 2005 1990 1987 1958
Belgium 1960 1950 1983 1970 1980 2005 1981 1955 1975 1956
Denmark 1960 1950 1990 1970 1994 2005 1991 1987 1989 1958
Finland 1960 1950 1998 1960 1970 1975 1975 1988 1988 1956
Greece 1960 1951 1989 1983 1994 2003 1998 1997 NA 1956
Ireland 1960 1950 1998 1998 2002 2011 2005 1971 1991 1958
Italy 1960 1950 1998 1995 1950 1999 1972 1991 1975 1956
Netherlands 1960 1950 1998 1975 1990 2003 2003 1959 1975 1958
Norway 1960 1950 2000 1962 1975 2012 1980 1985 1975 1951
Portugal 1960 1950 1998 1970 1979 1999 1996 1993 1995 1956
Spain 1960 1950 1999 1977 1980 1999 1981 1980 1975 1955
Sweden 1960 1950 2001 1963 1980 1999 1986 1987 1975 1956
Switzerland 1960 1950 2010 1998 1999 1999 1983 1955 1975 1956
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Country-level Samples

Table: Data Availability for Country-Level Measurements

Country External Credit Internal Credit TFP Growth PD Ratio
rv & Aa PD
Austria 2005 1995 1995 1987
Belgium 1981 1980 1970 1975
Denmark 1991 1994 1970 1989
Finland 1988 1970 1960 1988
Italy 1991 1960 1995 1975
Netherlands 2003 1990 1975 1975
Portugal 1996 1979 1970 1995
Spain 1981 1980 1977 1975
Sweden 1987 1980 1963 1975
Switzerland 1983 1999 1998 1975
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and External Debt

0O0@000000000000O00000

In (1 + W,) =1In(p)) + P (X{/Y{ ],W) +resid]  =1,2,...

Panel A: Selected Countries

Finland Italy Portugal Spain Sweden Switzerland
o 0.02° 0.06" 0.08" 0.0 0.04° 0,03

(0.02) (0.02) (0.02) (0.01) (0.03) (0.01)
In (pg) 031" 071 114" 0.26 076" 0.35"

(0.23) (0.25) (0.51) (0.35) (0.27) (0.21)
R? 0.11 0.44 0.56 0.45 0.05 0.31
xv’ 25 33 59 49 49 -70
XYorraa 43 53 81 79 44 -33
XYioizgs — XYiotoqs 23 7 2 2 -4 30

Panel B: Excluded Countries

Austria Belgium Denmark Netherlands
o 001 0027 005 001

(0.01) (0.01) (0.01) (0.00)
In (p;) -0.00" -0.02 -0.10 0.12%*

(0.06) (0.13) (0.11) (0.07)
R? 0.01 0.08 033 020
xv’ 22 17 39 93
XYiorra 23 5 17 60
XViorrgs = XViviog 0 42 34 53

Selected Countries

Panel C: Panel Regression

Excluded Countries

All Countries

Pt 0.05°" 0.027F 0.04"
(0.01) (0.01) (0.01)

In (p) 0.46"* -0.03 0.29"**
(0.15) (0.06) (0.11)

R? 0.35 0.13 0.24
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VAR Figures

Internal Financial Constraint (€) Productivity Long-Run Component (z) Tnternal Financial Constraint (€) Productivity Long-Run Component (x)
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SONOMA: Role of Financial Frictions

Log Output Log Hours Log Output Log Hours
f af.
1 f
1 1 A
2| 2
" 1
o E i B m s % I e ] 0o E h B w m ot i 5w s %
Log Consumption Log investment Log Consumption Log Investment
: 1 4 +
0 5 10 15 20 25 30 3B © 5 10 15 20 25 30 3B “o s 1 15 2 25 : 3 0 5 10 15 20 25 30 3B
Debt Repurchase 1o GDP. Dividends to GO Debt Repurchase to GDP. Owidends to GOP.
1 f
a 1
NI b s % 5 @ ® % % RN RN
Market to Book Ratio N Legrange Multpler Market t0 Book Ratio Lagrange uttipier
2 — 2
1 4 1
RN b s % B @ B % % RN RN
External Debt to GOP Domestic nterest Rate External Debt t0 GOP Domestic nerest Rate
o4l oaf-
) o) ) oz
4 4
) ] I )
Trade Balance to GoP Curtent Account 0 GOP Trade Balance to GoP Current Account to GOP.
2 | 2l ok
1 1 ) 1
P P
3 1
RN s % B @ m % RN RN
[——SR Prod. Shock (ea) Ext. Fin. Shock (eRW) | [——SsR Prod. shock (ea) Ext. Fin. Shock (€RW)

(e) sonoma (f) SONOMA, No Fin. Frictions
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Closing SONOMA: Inspecting the Mechanism (1)

SONOMA No Fin. Factors
Closed No EZ o =0 k=D=0
E[CP/YP] (%) 80.6 79.2 80.5 81.2
E[I/YP] (%) 19.4 20.8 19.5 18.8
EIX/YP] (%) - - - -
o(Ayp) (%) 2.5 2.4 1.0 15
o(A)/o(Ayp) 1.4 11 2.0 1.9
o(Ayp)/0(Acp) 1.1 1.0 1.1 1.2
corr(Ai, Acp) 0.8 1.0 0.4 0.8
a(X/YP) (%) - - - -
EIR—Rwl (%) - - - -
o(R— Rw) (%) - - - -
ElRe: — RY] (%) 1.5 0.24 1.31 0.6
o(Re: — RY,) (%) 5.38 3.72 4.90 1.93
E[Rk,: — RM,] (%) 0.68 0.08 0.61 0.6
o(Rk, — RY}) (%) 1.86 1.09 1.75 1.9
E[D/K] (%) 56.3 58.7 57.5 0
o(D/K) (%) 7.0 6.8 2.7 0
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Closing SONOMA: Inspecting the Mechanism (1)

Log Output Log Hours Log Output Log Hours.

Log Consumption Log Investment

Debt Repurchase to GDP Dividends to GDP

o__Debi Repurchase 10 GOP A Dividends to GoP
= 15| 1s
0s| f 05 1
) os| k. \ os
15 o 15
2
o 1w = w CR TR R o w  m ® o w ® w
Market 10 Book Ratio Lagrange Multiplier Market 0 Book Ratio Lagrange ultiplier
02| 02
2 n
04| 04
os| o5
2 2
0s| o8
a 1
o IR R o w m ® TR R
[—— SR Prod. Shock (ea) ===~ LR Prod. Shock (ex)| [——SR Prod. Shock (ea) === LR Prod. Shock (ex)|

(g) SONOMA Closed (h) SONOMA, No Fin. Frictions
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Closing SONOMA: EZ vs CRRA

Log Ouput . Log Hours . Log Hours
os o) >
A N L
\ 2
15 15
i # .
H NH
T w ] T w w P
Log Consumpion
os| ¢ ‘ os .
; i ! !
A\ . I
o 2p! 2r%
15 ' 15
i
Ll . 2
S % wm O — D
Debt Repurchase o GoP Dividends t0 GDP. Dot Repurchaso to GoP X Owidends 0 GoP
o of
[ N | QR N N,
A ; i >
H H /
o4 a oA 2
H
W
N i
S B w 0 b Y
Masket 0 Book Rato Lagrange Mulipler N Lagrange wutipler
PEFPETEEES | B
e 2 ot
|| " "
K 1 i
of 1 . N
4 .
I a— I — b Y
[—— SR Prod. Shock (ea) = = ~Dom. Fin, Shock (] [—— SR Prod. Shock (ea) = = ~Dom. Fin. Shock (ex1]

(i) SONOMA Closed (j) NoEZ (v = 0.5 = 1/%)
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Private Firm: Convexified Constraint

Extra
00000000800000000000

—NDP

vP = max  dp +E; [MM vt’jl]
dty Ht) It»
Kit1, Dev1
di < F(KeyHey A) = wf HE — I —x(d) + Doy — D: (1+1P) =T¢ = CCi
It
Kiyi < 1=0)Ki+6L—@— | Kt
Kt
where
TS = 1 (Ft - Wfo) — DerPrp
x(dt) = Ar1-x(de/MA:1 *EJQ
logMA; = (1-—0)(n+logMA;_1 — Aay)
cC = At71Cclefcc2[£t(Kt+1*Dz+1]*Fr]/Az 1

> CC convexifies: & (Kit1 — Der1) > F (Ke, HD 9 A)

» Capital adjustment costs, @(-), as in Jermann (1998)
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Moments: Assume Binding vs Convexified Cost

SONOMA

Closed SONOMA
Binding Convexified Binding Convexified

EICP/YP] (%) 80.2 80.1 80.6 82.5
ElI/YP] (%) 20.2 20.2 19.4 17.6
EIX/YP] (%) 38.2 39.3 0 0
o(Ai)/o(Ayp) 1 1 1.4 1.4
o(Ayp)/o(Acy) 1.4 1.4 1.1 1
corr(Ai, Acp) 0.7 0.7 0.8 0.8
o(X/YP) (%) 10.5 10.7 0 0
E[R— Rwl (%) 0.17 0.14 0 0
o(R— Rw) (%) 0.49 0.54 0 0
ElRe: — RM|] (%) 1.63 1.63 1.5 1.31
o(Rer— RY) (%) 4.17 4.18 5.38 4.08
ElRk:— R (%) 0.7 0.69 0.68 0.65
o(Rk,: — RY,) (%) 2 2 1.86 1.87

Note: Convexified cost function parameter values are cc; = 0.001 and cc; = 1000.
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Simulations: Assume Binding vs Convexified Cost

Percent Negative Lagrange Multiplier Within Simulation

Closed SONOMA

Binding Convexified Binding Convexified

Average
Std. Dev.
p05

p50

p95

SONOMA
47.1 9.8
20.6 9.7

10 0
48.8 7.3
81.5 30.5

53.9

19

225
52.8

85

11.5
12.4
0
8.5
34

Percent Debt Slackness Negative Within Simulation

Closed SONOMA

Binding Convexified Binding Convexified

Average
Std. Dev.
p05

p50

p95

SONOMA
0.7 17
0.5 0.8
0.2 1
0.6 1.4
1.4 3.2

0.7
0.6
0.2
0.6
17

1.2

0.5

0.7
1
2

Note: Top panel summary statistics across a set of simulations for the percent of observations within a given
simulation for which the Lagrange Multiplier is negative. Bottom panel summary statistics across a set of
simulations for the percent of observations within a given simulation for which the debt slackness ratio is negative.

The debt slackness ratio is a log ratio defined as log (Zt(K,+1 — Dt)/YtP) and can be interpreted as a percent

deviation from the binding constraint.
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Replication: From Open JQ to SONOMA

Open JQ w. CAC Stronger CAC, SONOMA

Prod. LRR
EICFP/YP] (%) 81.5 8L.4 78.1 80.2
ENI/YP] (%) 17.2 18.1 21.7 20.2
EIX/YP] (%) 45.6 48.5 48.3 38.6
o(Byp) (%) 1.0 0.9 0.9 2.8
o(Ai)/o(Ay,) 46.7 4.0 1.4 1.1
o(Ay,)/o(Ac,) 2.9 0.9 0.8 1.4
corr(Ai, Acp) 0.7 1.0 1.0 0.7
o(X/YP) (%) 11.5 5.8 5.8 9.8
EIR—Rwl (%) 0.76 0.75 0.75 0.17
o(R— Rw) (%) 0.76 0.40 0.39 0.52
E[Re: — RY] (%) 0.04 0.07 0.08 1.63
o(Re: — tWI) (%) 034 1.58 1.92 4.32
ElRk,:—RY,] (%)  0.02 0.02 0.03 0.70
G(RKt t‘L"l) (%) 0.40 0.66 0.76 2.01
E[D/K] (%) 60.4 60.4 61.2 57.4
o(D/K) (%) 2.2 2.0 2.1 6.7

27 /27



Motivation
0000

Model
00000

Data
0000

Results
00000000000

End

Extra
000000000000e0000000

Key Macro Variables upon Negative LR Shock

Log Output

Log Hours

Log Output

Log Hours.

0 5 10 15 2 2 2 %
Debt Repurchase to GDP

Dividends to GDP

0 5 10 15 2 2 2 %

Market to Book Ratio

Marke to Book Ratio

0o 5 w0 15 2 2 2 %
External Debt to GOP.

5 10 15 2 5 @

Domestic Interest Rate

2 N T
osfiy o3|

2 N 2 -

o 5 0 15 2 % 2 ® 0 s 1 15 2 2 B 3B v s w1 15w % 2 ® 0 5 1 15 2 % 2 ®
Trade Balance to GOP Current Account to GDP. Trade Balance to GDP current it to GOP.

7 7

e e
0 5 0 15 2 2 3 T s w0 15 2 s % 0 5 10 15 2 % 2 % 0 5 0 15 2 2 2

| —— SR Prod. Shock (ea) ===-=LR Prod. Shock (ex) =

- Dom. Fin. Shock (exi)|

| —— SR Prod. Shock (ea) =+=+=LR Prod. Shock (ex) = = -Dom. Fin. Shock (ex)]

(k) SONOMA Closed

(1) sonoma
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Performance of SONOMA: Robustness

Data Current Potential

Est. StErr Calibration  Calibration
E[CP/YP] (%) 70.18  (0.90) 80.21 78.13
ElI/YP] (%) 29.82  (0.90) 20.21 22.45
EIX/YP] (%) 53.05 (19.93) 38.64 39.76
a(Ay,) (%) 156  (0.37) 2.81 2.42
o(Ai)/o(Ayp) 2.35 (0.10) 1.08 1.17
o(Ayp)/0(Acy) 175 (0.40) 1.38 1.23
corr(Ai, Acy) 032  (0.06) 0.71 0.70
a(X/YP) (%) 21.94  (3.52) 9.79 8.17
EIR — Rwl (%) 0.34 (0.06) 0.17 0.20
o(R— Rw) (%) 0.75 (0.14) 0.52 0.44
E[Re — Rwl (%) 2.18 (0.14) 1.63 1.50
o(Re — Rw) (%) 10.09  (0.58) 4.32 4.49
E[Rk — Rw] (%) 0.61 (0.18) 0.70 0.69
o(Rk — Rw) (%) 541  (0.47) 2.01 1.89
EID/K] (%) 4675 (2.41) 57.41 62.81
o(D/K) (%) 3.54 (0.37) 6.70 3.61

Note: Potential calibration changes axp = 0.4, Pg = 0.92, and og = 0.012.
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Data Current Potential

Est. StErr Calibration  Calibration
E[CP/YP] (%) 70.18  (0.90) 80.21 78.13
ElI/YP] (%) 29.82  (0.90) 20.21 22.45
EIX/YP] (%) 53.05 (19.93) 38.64 39.76
a(Ay,) (%) 156  (0.37) 2.81 2.42
o(Ai)/o(Ayp) 2.35 (0.10) 1.08 1.17
o(Ayp)/0(Acy) 175 (0.40) 1.38 1.23
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o(R— Rw) (%) 0.75 (0.14) 0.52 0.44
E[Re — Rwl (%) 218  (0.14) 1.63 1.50
o(Re — Rw) (%) 10.09  (0.58) 4.32 4.49
E[Rk — Rw] (%) 0.61 (0.18) 0.70 0.69
o(Rk — Rw) (%) 5.41 (0.47) 2.01 1.89
EID/K] (%) 4675 (2.41) 57.41 62.81
o(D/K) (%) 3.54 (0.37) 6.70 3.61

Note: Potential calibration changes ocp =

0.4, pg =0.92, and ¢ = 0.012.
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Returns with SR Shock

4o Log Stochastic Discount Factor Excess Return on Equity 50, Log Stochastic Discount Factor Excess Return on Equity
0 0
" peeE— " ] -
16 16
05 -05
14 14 ]
" : 2 1,
10 10‘ 1
) s s L
8 6
B ;
4 4 1
2 2
i 53 ! 25
= 0
0 10 20 30 0 10 20 30 o 10 20 30 o 10 20 30
|——SR Prod. Shock (ea) = = Dom. Fin. Shock (exi)| ——SR Prod. Shock (ea) = = Dom. Fin. Shock (exi) Ext. Fin. Shock (€RW)|
(m) SONOMA Closed (n) sonoma
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Returns with LR Shock @z
Log Stochastic Discount Factor Excess Return on Equity Log Stochastic Discount Factor Excess Return on Equity
35 35h B <
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30 30
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25 2
!
4 Bl
2 20 1
15 45 15 ] 15
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0 10 20 30 0 10 20 30 o 10 20 30 0 10 20 30
—— SR Prod. Shock (ea) ===+ LR Prod. Shock (ex) = = ‘Dom. Fin. Shock (exi) —— SR Prod. Shock (ea) ===+ LR Prod. Shock (ex) = = ‘Dom. Fin. Shock (exi)
(o) SONOMA Closed (p) sonoma
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Measuring RE*

» RE* is return on net external equity position (NEE)

» Compute NEE with gross IIP positions (Lane and
Milesi-Feretti)

» Return to a country’s NEE portfolio is
AtflRtE’World o LtilRtE,country

» Divide and multiply by NEE; 1 = A1 — Ly1 to find

A1
Ar1— L

L
Ar1— L

Ex
Rt

RtE,Wor/d . RtE,country NEEt,:[
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Model versus VAR: Fundamental Shocks

Y, = r:v,avg rfW,avg €:vg,ews ?vg X;?vg

o i3
1 ¢ 0.02
50 Model
0015 wamesiData
05 0.01

- e
P . e e =
: 3
o, -0.005
*eaaer®
-
-05 - -0.01
-0.015
-50
E 002
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
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Equity Shock Responses

Log Consumption

Log Investment

Log Stochastic Discount Factor

Extra

0000000000000 00000e0

Excess Return on Equity
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Model versus VAR: Response of External Positions

EW
Yt: [r;nl,avg rt ,avg €,;vg,ews E,?Vg Xtavg ZZt]

ZZ, € {NEE,, NED,)}.

Net Fxt. Debt to GDP. Net Ext. auity to GDP

Net Ext. Debt to GDP. Net Ext. Equity to GDP
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