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Methods and Preview of Results

Methods:
© Thorough discussion on data issues and unification of different sources.
© Time series econometrics estimations to address typical data problems.
© Perform proper tests for accuracy.

Preview of Results:
© Marginal relation of catastrophes on the Debt to GDP ratio.

@ Estimation of a proper Catastrophe Fund to mitigate financial impacts of such
events?
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Contribution

@ Provides the longest time frame dataset for Peru’s Public Debt both for internal
and external Public Debt: 1822-2022 building over the efforts of Leiva (2019).

@ Offers insights into the effect of historical events on fiscal stability.
© Supports planning for catastrophe funds based on empirical data.

@ Analyzes the importance of classical variables such as interest rates, growth or
devaluation /depreciation and inflation.
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The South American Debt Puzzle
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- 6 West South American
Countries.

- 20th Century; Bolivia
missing.

- Only Chile and Peru:
complete data since
independence.

Source: Reinhart & Rogoff (2011). WEO (2024), Leiva (2024). 5/25
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The South American Debt Puzzle
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- 6 East South American
Countries.

- 20th Century: Uruguay
and Paraguay missing.

- Suriname and Guyana
are critical. 19th century,
critical for all except
Argentina.

Source: Reinhart & Rogoff (2011). WEO (2024), Leiva (2024). 6/25
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2. The data
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The Peruvian Debt Puzzle
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The Peruvian Debt Puzzle
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Sources: Inside the Figure
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The

Peruvian Debt Puzzle
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The Peruvian Debt Puzzle: putting all together
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Source: Leiva (2024).

- Historically, heavy
reliant on Foreign Debt.

- These days, the current
assets have a similar value
to the foreign or internal
debt.

- Decreasing contingent
liabilities?.
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On Peruvian Earthquakes

Peru's Debt to GDP ratio, Wars and Earthquakes: 18

Yearly Maximum Earthquake Register by year and variable and...generation of regressor |

Sources: IGP (2024)
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On Peruvian Wars
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On corruption in Peru until 2000

\ 120
5

Irregular estimates of corruption as percentage of GDP and percentage of Government
Expenditure by government

Sources: Quiroz (2013)
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On Peruvian Political instability

Median
Median+Epanechnikov

5 Filter
Number of Presidents in
one year .
5 - There were even times
in which 7 presidents

. changed in one year,

\ specially at the beginning

‘ of the Republic.

- We use the median with
a 3 year window.
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Inflation, Depreciation and Interest Rate
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3. The estimation rationale
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The empirical strategy

First scenario: There is only one type of debt B; with no assets.

1+ B
by = —s; + t) b, 1
= st (T ) b )

Which leads to the following autoregressive model:

b = B + S1War + B2Earthquake + S3lnstability + 84Corruption

+86Growth + B7Inflation + BgExchange Rate Variation + Bglnterest Rate + B5b:—1 + €
(2)

Second scenario: Everything remains the same, but we focus on either internal or
external debt.
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4. Some results




Peru's Debt to GDP ratio, Wars and Earthquakes: 1822-202.

log (Gross Debt as % of G

no Classic Regressors

3) ©)] (8 (10) (13) (15)
Relevant 1783 0.191 70.260 20.285 0,026 0,053
Earthquake (0.368) (0.186) (0.161) 0.477) (0.045) (0.052)
- omal Conflior 2165 0.393"" 0.481%*%  0.491%%* 0.024 0.025
(0.249) (0.132) (0.113) (0.127) (0.034) (0.038)
. 0.995"" 0.329" -0.205 20.346% 0.003 -0.032
Exteral Conflict 5 999) (0.145) (0.125) (0.137) (0.036) (0.041)
2.159"" 0.189 0.021 0.150 0.086 0.090
War Race (0.249) (0.236) (0.214) (0.223) (0.061) (0.066)
log (Corruption as 0.701"* -0.068 0.025
% of Budget) (0.057) (0.174) (0.022)
Median N° of 0.420"" 0.472%%% 0.065%
Presidents (0.135) (0.128) (0.038)

constant 31877 2,857~
(0.099) (0.616)
0.093%*  0.945%%*

Lagged ¥ (0.008) 0.021)

Observations 201 178 201 178 200 178
2 0.550 0.919 0.098 0.185 0.994 0.994
Adjusted R? 0.541 0.916 0.079 0.157 0.994 0.993

Note: *p<0.1; **p<0.05; ***p<0.01. These are three groups of regressions. The first group of five regressions does not contain a constant, the second

group contains a constant and the last group incorporates the lag of the log of Gross Debt as % of GDP as was required in equation explained before

Source: Table 6 in working paper.
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log (Gross Debt as % of GDP) - with Classic Regressors

(€)] ©)] 8 (10) (13) (15)
Relevant 0013 20,104 0.148 20.153 0.008 20,005
Earthquake (0.175) (0.175) (0.160) (0.175) (0.046) (0.051)
imermal Conflicr_ O0453"%  0.364¥%  0467vn 0438 0.027 0.018
(0.128) 0.4131) (0.115) (0.134) (0.034) (0.039)
Extemal Conflict_-0.070 20.310%* 20,242 20,346~ -0.011 -0.042
(0.135) (0.136) (0.124) (0.135) (0.036) (0.040)
War Race 0.074 0.149 0.021 0.138 0.041 0.030
(0.286) (0.269) (0.258) (0.266) (0.074) (0.078)
log (Corruption as 0.308*** 0.005 0.054*
% of Budget) (0.101) ©0.471) (0.030)
Median N° of 0.476%%% 0.469%%% 0.062
Presidents (0.128) (0.127) (0.038)
0,018 0.025%5%  0.020%% 00275 00100 -0,011%**
Real GDP Growth 5 5,9y (0.009) (0.009) (0.009) (0.002) (0.003)
20,094 -0.041 0,021 -0.025 0.009 0.021
Interest Rate (0.050) (0.051) (0.046) (0.051) (0.013) (0.015)
— 0.275% 0.120 ~0.064 0.017 -0.016 -0.033
(0.123) (0.120) (0.123) (0.128) (0.033) (0.035)
Exchange Rate  0.775%**  0.382%* 0.209%* 0.293% 0.043 ~0.004
variation (0.135) (0.142) (0.142) (0.147) (0.038) (0.042)
Constant 2.623m L.754m
(0.394) (0.805)
0.967%  0.937%%*
Lagged ¥ (0.019) 0.022)
Observations 201 178 201 178 200 178
R? 0.919 0.933 0.178 0.264 0.995 0.994
Adjusted R? 0.916 0.929 0.144 0.220 0.994 0.994

Note: Same as before
21/25
Source: Table 7 in working paper.
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5. Conclusions and recommendations
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Conclusions

@ Public Debt has been linked to social crises, including wars and natural disasters.

@ Internal conflicts show the strongest correlation with Debt to GDP ratio, affecting
sustainability.

@ After Independence, Peru faced severe debt crises due to a lack of financial
management, especially internal debt.

@ Public Debt is nonstationary, with waves of irresponsibility, but recent data shows
no explosive patterns.
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Recommendations

@ Strengthen institutions to effectively respond to catastrophic events.
@ Promote diplomacy to prevent conflicts and achieve sustainable peace.

@ Address internal conflicts as they have a larger impact on debt sustainability than
foreign conflicts.

@ Combat corruption to improve public finances and overall national well-being.
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Future Research

Analyze war-related variables such as deaths and military expenditures.

Investigate the impact of other disasters, like the El Nifio phenomenon.

Incorporate more classical regressors such as interest rates of the public debt
instruments, taxation, public investment and public consumption.

Analyze if there are structural changes with tests such as the ones proposed by
Chow, Zivot-Andrews, Bai-Perron, among others.
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