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Figure 1 Credit Risk — A Typical Macro Stress-Testing Process

Stress Event

Macroeconomic Model
Links stress event to

macroeconomic variables
(e.g., GDP, interest rates, exchange rate)

Credit-Risk “Satellite” Model
Links the macroeconomic variables to

variables measuring banks’ asset quality

Impact on Banks’ Balance Sheet
in terms of earnings, capital

Source: Foglia, A. (2009), “Stress Testing Credit Risk: A Survey of Authorities’” Approachs”,
International Journal of Central Banking, vol 4, no. 3.
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Figure 2 Impulse Response Functions of

Output to Policy Rate (%)
Exchange rate

Bank lending
Asset price
Interest rate

Basic model

1.0%

0.5%

0.0%
-0.5%

-1.0%

Quarter 1 2 3 4 5 6 7 8 9 10 11 12

Source: Authors' Calculations from VAR model.

waniAsukazyoniesiaduning 7 fszdu
Tnaeeny wagliunne19a1n Basic Model 11niin
FauanadoinUsyansuavesnisasiiuulouie
n33ufidrfndanvganainsesdunsiamuives
naan1siuvedinefidslifianunainais ves
NARAIILATAUANLNEIND VULLALINUAAIA
n1siulneAdanudenlssiunaianisiulan
wardszdunnlaadiSunundoudieegly
seAvuas deralinatnnisiiuludssimeainaiy
goulmranisasunlasfianieulouionisiiu
TusnsUssmenndunaziiitu Wuiiindanadn
nsUFuTusasaenileuleuredanasinlisns
wanuasuiifaniaaudeantusdraditedfny
Lf‘iaqmmmnﬁm%mmé’mmanLﬁlaﬁazﬁﬂ@m
ﬁunmﬂ?{aué’wmwmﬂismﬂiﬁl‘waLsﬁmmm
ot LﬁaLLmqmé’mwamaULmusumlmﬁqqn’h
dewssuifisuiunmsamululsemadu dawali
aanouUssdnsn nuesulaulsn1siuasnig

YUNAVDINANDUEUDIVBIUTEUIBNI5IIU
fideriny “doamndutie” Aeudnssiin nanme
Lﬁaﬁmmsﬂmw%“ué“mimaﬂLﬁauiamagﬁu
JvdsnanonIsveefvesdudiorasantunsiu
Wigaantay wiinirmieanisnevaussrauleuns
m3Ruazlulunumeud] uivwnveansnouauss

(Macro-Financial Model)

Figure 3 Impulse Response Functions of
Inflation to Policy Rate (%)
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Source: Authors' Calculations from VAR model.
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Figure 4 Weights of Administered Prices
in the CPI
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Figure 5 Impulse Response Functions of Economic Growth to Policy Rate (%)
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Figure 6 Impulse Response Functions gf Inflation to Policy Rate (%)
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(Variance Decomposition) °
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5. Summary and Remarks
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MANUINT 1 Literature Review

(Macro-Financial Model)

Agency/ Macro- Credit risk model Stress
Author econometric Estimation Dependent Independent methodology
Model variable variables
1) Bank of | Two-country GVAR | Linear OLS Aggregate GDP growth, Conditional/
England (UK, US) model regression default rates Short-term unconditional GVAR
(Logit interest rate,
transformation) | Equity return
2) Bank of | VAR model SUR regression Probability of a | GDP growth, VAR forecasts to 1) a
Japan GDP, CPI, bank loan | for a system of | rating transition | Interest-bearing | negative GDP shock,
outstanding, 5 equations (Probit liability to cash | of which probability
effective exchange | (one for each transformation) | flow ratio is one percent, 2) a
rate, call rate rating category) negative GDP shock
equivalent to the
financial crisis 1997
3) Bank of | The BOI's quarterly | VAR (1) Corporate Output gap, The outputs of the
Italy macro econometric | estimation default rates inflation, 3- macro model
model, satellite month interest (Stressed output gap
models used for rate, real and interest rate)
the Euro system exchange rate are the input of the
projections credit risk VAR
model
4) Bank of | VAR (1) for the Corporate (10 Default rate Quarterly Shock 3 SD to the
Spain macroeconomic sectoral (Probit change in real GDP and interest
variables and for equations) transformation) | GDP growth, rate variables is
the latent factors Households (2 variation of 3- introduced in the
equations) month real vector of
interest rate, innovations
term spread, 6
sectoral
variables, 2
latent factors
5) Mallick | VAR (5) for real NA NA NA Contractionary
(2009) output, price level, monetary policy
short-term interest shock on output
rate, long-term and price level in
interest rate and India
nominal exchange
rate
6) Alam VAR (3) for output, | NA NA NA Monetary policy
and domestic price shock on output
Waheed level, policy rate and price level in
(2006) Pakistan

Sources: Foglia, 2009; (1) Alessandri-Gai-Kapadia-Mora-Puhr, 2007; (2) Bank of Japan, Financial System Report,
2007; (3) Marcucci-Quagliariello, 2005; Laviola-Marcucci-Quagliariell, 2006; (4) Jimenez-Mencia, 2007; (5) and (6)
Mishra and Montiel, 2012.
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mﬂwmnﬁ 2 Unit Root Tests

(Macro-Financial Model)

Table 1: Unit Root Tests’ Results at Level

Level

ADF ERS PP KPSS
RP -2.7129* -2.419** -2.236 0.170
MLR -3.272%* -1.564 -2.650 0.125
MRR -2.781* -1.769* -2.403 0.197
Credit -0.238 1.381 -0.259 1.123%**
FX -1.349 -1.213 -1.076 0.840%***
SET -1.636 -0.680 -0.975 1.082%**
GDP -1.239 0.393 0.134 1.158***
CPI -1.453 0.403 -1.339 1.155%**

Source: Authors’ calculations.
* Significant at 10 percent level.
** Significant at 5 percent level.

*** Sienificant at 1 percent level.

Table 2: Unit Root Tests’ Results at First Difference

Level

ADF ERS PP KPSS
RP -5.019%** -5.053%** -5.071%** 0.076
MLR -4.969*** -4.987*** -4.946*** 0.093
MRR -4,995%** -5.023*** -5.053%** 0.114
Credit -6.682%** -4.860*** -6.551%** 0.193
FX -6.039*** -4.866*** -5.917*** 0.119
SET -6.616*** -3.620*** -6.560*** 0.062
GDP -3.948*** -3.305%** | -10.961*** 0.146
CPI -7.255%** -6.386*** -6.564*** 0.291

Source: Authors’ calculations.
* Significant at 10 percent level.
** Significant at 5 percent level.

*** Significant at 1 percent level.
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AARLINT 3 Lag Length Selection

lag |  LogL | LR | FPE | AIC SC HQ
Basic Model
1 340.0835 48.83056 1.12E-08 -9.79354 -9.39867 -9.63729
2 383.1194 77.07912 4.06E-09 -10.8095 -10.11851* -10.53609*
3 389.499 10.85482 4.42E-09 -10.7313 -9.74414 -10.3407
4 401.6001 19.5063 4.06E-09 -10.8239 -9.54056 -10.3161
5 408.7314 10.85667 4.35E-09 -10.7681 -9.18862 -10.1431
6 425.6805 24.28527* 3.50e-09* -11.00539* -9.12976 -10.2632
Interest rate channel
1 394.624 80.32531 1.93E-10 -11.0184 -10.3656 -10.7597
2 439.8887 78.54758 8.20e-11* -11.87908* -10.70405* -11.41350*
3 450.7224 17.52508 9.67E-11 -11.7271 -10.0299 -11.0546
4 466.1717 23.17399 1.01E-10 -11.7109 -9.49143 -10.8315
5 479.4017 18.28846 1.14E-10 -11.6295 -8.88772 -10.5431
6 501.1491 27.50407* 1.02E-10 -11.7985 -8.53452 -10.5052
Bank lending channel
1 503.9674 66.07464 4.01E-12 -14.8913 -14.2223 -14.6273
2 548.8518 77.33928 1.66E-12 -15.7801 -14.57578* -15.30489*
3 566.7889 28.69937 1.59e-12% -15.83966* -14.1002 -15.1533
4 579.784 19.19273 1.79E-12 -15.7472 -13.4725 -14.8497
5 590.4383 14.42436 2.21E-12 -15.5827 -12.7727 -14.474
6 613.7054 28.63635% 1.90E-12 -15.8063 -12.4611 -14.4864
Exchange rate channel
1 512.3818 67.05184 6.04E-12 -14.4818 -13.829 -14.2232
2 557.7537 78.73366* 2.56e-12% -15.34570* -14.17066* -14.88011*
3 567.0279 15.00233 3.16E-12 -15.1479 -13.4506 -14.4754
4 584.0134 25.47826 3.15E-12 -15.1769 -12.9574 -14.2974
5 595.5474 15.94408 3.73E-12 -15.0455 -12.3038 -13.9592
6 616.0451 2592351 3.48E-12 -15.1778 -11.9138 -13.8845
Asset price channel
1 412.8953 67.61719 1.13E-10 -11.5557 -10.903 -11.2971
2 459.6543 81.14063 4.58e-11% -12.46042* -11.28539* -11.99484*
3 471.7518 19.56947 5.21E-11 -12.3456 -10.6484 -11.6731
4 490.0738 27.48307* 4.98E-11 -12.4139 -10.1944 -11.5345
5 498.481 11.62168 6.49E-11 -12.1906 -9.44887 -11.1043
6 515.0004 20.89215 6.79E-11 -12.2059 -8.94191 -10.9126
Source: Authors’ calculations.
Note: Indicates lag order selected by the criterion; LR: sequential modified LR test statistic (each
test at 5% level), FPE: Final prediction error; AlIC: Akaike information criterion, SC; Schwarz
information criterion, HQ; Hannan-Quinn information criterion
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AMANUANY 4 Variance Decomposition

A1519% 3.1 Bank Lending Channel Model #13197 3.3 Exchange Rate Channel Model
Variance Decomposition of GDP Variance Decomposition of GDP
Period | Policy | Credit GDP Price Period | Policy | Exchange | GDP Price
rate rate rate
1 0.20 2.94 96.86 0.00 1 2.11 3.30 94.59 0.00
4 2.31 4,79 91.18 1.71 4 4.63 5.18 88.84 1.35
8 2.31 4.82 91.13 1.73 8 4.63 5.22 88.78 1.37
12 2.31 4.82 91.31 1.73 12 4.63 5.22 88.78 1.37
Variance Decomposition of Price Variance Decomposition of Price
Period Policy Credit GDP Price Period Policy | Exchange GDP Price
rate rate rate
1 15.86 0.20 11.38 72.56 1 15.30 0.03 9.83 74.84
4 12.96 9.45 10.52 67.07 4 12.72 9.58 9.21 68.48
8 12.98 9.44 10.52 67.01 8 12.75 9.58 9.21 68.46
12 12.98 9.44 10.52 67.01 12 12.75 9.58 9.21 68.46
Source: Authors' Calculations from VAR model. Source: Authors' Calculations from VAR model.
A1519% 3.2 Interest Rate Channel Model A15149% 3.4 Asset Price Channel Model
Variance Decomposition of GDP Variance Decomposition of GDP
Period Policy MLR GDP Price Period Policy SET GDP Price
rate rate
1 2.99 1.38 95.63 0.00 1 1.97 0.02 98.01 0.00
4 5.80 2.36 90.39 1.45 4 4.51 0.81 93.19 1.50
8 5.82 2.36 90.37 1.45 8 4.52 0.85 93.10 1.52
12 5.82 2.36 90.37 1.45 12 4.52 0.86 93.10 1.53
Variance Decomposition of Price Variance Decomposition of Price
Period Policy MLR GDP Price Period Policy SET GDP Price
rate rate
1 15.90 0.23 11.04 72.83 1 13.13 2.27 11.42 73.18
4 14.33 0.49 10.69 74.49 4 12.10 5.96 10.93 71.01
8 14.33 0.49 10.69 74.49 8 12.10 6.01 10.92 70.97
12 14.33 0.49 10.69 74.49 12 12.10 6.01 10.92 70.97
Source: Authors' Calculations from VAR model. Source: Authors' Calculations from VAR model.
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(Macro-Financial Model)

mﬂwu'aﬂﬁ 5 Robustness Check

Figure 5A.1 Impulse Response Functions of Economic Growth to Policy Rate (%)
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Figure 5A.2 Impulse Response Functions of Inflation to Policy Rate (%)
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