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What |s a Forecasting Model?
Why Model?
Brief History of Crisis Modelling

Approachesto Crisis Modelling
— Signalling Approach
— Tree Approach

— Discrete Choice Approach
Potential Crisis Indicators: Theory & Evidence
Problems & Qualifications

Examples of Forecasting Models
— DCSD Mode€
— Tree Model
— Economic Stress Model
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Formal framework for using currently available
datato predict future events

The future event we are concerned with is an
economic or financia crisis

Input data can take a variety of forms, but must be
guantifiablei.e. can be represented as numbers.

Input Forecasting Crisis
Data ‘ \ileJe[<] ‘ Prediction
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Why Model?

Objective — eliminates any personal or
Institutional bias

Consistent — ensures predictions are made on the
exact same basis across different countries and

throughout time

Definite output — prediction is clear and
unambiguous

Comparability —risk levels in multiple countries
and time periods can be easily comparec
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Brlef History of Crisis Modelling
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1t generation models — expansion of money
supply leads to gradual loss of international
reserves, ultimately forcing a devaluation of the
exchange rate

2nd generation models — government is pursuing
multiple policies that are inconsistent with each
other. Default or devaluation isapolicy decision
that entalls costs. Introduced concept of multiple
equilibria

3" generation models — balance sheet approach.
Incorporates private sector
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Signalling Approach

" Indicator takes value of “1” If exceeds threshold;
“0” otherwise

- Example: current account balance as % GDP.
Threshold set at -4%. |If CA deficit islarger than

4% indicator equals 1. If CA deficit islessthan
4% indicator equals O

" Various indicators can then be added (possibly
using aweighting system) to arrive at total score.

- Example: assume 10 indicators. If 6 equal 1 and 4
egual zero, then score will be 6 out of a possible
10 (assuming equal weighting of each indicator).
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Tree Approach
Trees constructed with various “decision boxes’
that lead to nodes
Each decision box has arule with a simple yes/no
answer
Answer determines path through the tree
End node classifies countries as “crisis prone” or
“not crisis prone”




Approachesto Crisis Modelling (cont.)

- Example of Tree Approach

Rulel
External Debt % GDP>50%

No Yes

Rule 2
Short-term debt to reserves>1.3

No ES

Rule 3
Inflation > 10%

No Yes

Node 2 Node 3
eme
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Not crisis-prone @ Not crisispronej Crisis-prone Crisis-prone




@ Approachesto Crisis Modelling (cont.)

= |Z Discrete-Choice Approach

' " Formulaic approach that outputs the probability
that a crisis will occur

- Calculate crisis probability by entering coefficient

estimates and indicator values into logit formula:
Probability of crisis= 1/ (1+ -4) whereZ =B, + B, X,+...
' Example: assume B, Is estimated to be—1.0 and
B, Isestimated to be—-0.1. X, isthe current
account deficit which is4.0%. Then the
probability of acrisisis:
1/ (1 + e(1+-01-04) = 2704
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@ Potential CrisisIndicators; Theory
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Solvency

Liquidity

Balance of Payments
Financial System

M acr oeconomy

| nter national Competitiveness

Political I nstability




S Solvency
f | External debt to GDP1

& - Short-term external debt to total external debt T

Balance of Payments

" Current account deficit as % GDP {
" External debt service 1

Financial System

* Domestic credit growth T

" Non-performing loans § L eme

conomics

Rise inindicator means crisismore likely | Riseinindicator means crisisislesslik
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GDP growth §

Fiscal deficit as% GDP 1

Inflation 1

M2 to international reservest
|nter national Competitiveness

Real exchange rate misalignment 1

Export growth §

Political I nstability
Time until next election §

Freedom index | L p—

emerging market economics

Rise inindicator means crisismore likely M Riseinindicator means crisisisless likary
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(@ Problems & Qualifications
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' ‘:‘? Definition of a Crisis
.~ Different types of crises — sovereign debt crises,
currency crises, banking crises
Changing nature of crises
When is a problem labelled a“crisis’?

Data | ssues
Avallability — length of time before release; ever?

Frequency — monthly, quarterly or annually?
Quality — Reliability; estimates, forecasts and early
rel eases, cross-country comparability
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o Non Quantifiable Variables

" Capabilities of country leaders — president,
finance minister, central bank governor

" Relationswith US, EU and IMF
Contagion

" Geographical

" Tradelinks

" International competitors
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: #% Multiple Equilibria or “ Sunspots’
il =~ Country may be forced to devalue or default, even
If there is no change in underlying fundamentals
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Example: o o
Set of conditions is compatible with

both strong exchange rate / high

GDP (point A) and weak exchange

Price of Foreign rate/ low GDP (point B)

Exchange
A

GDP

Collapse in confidence could force country from
point A to point B even if thereis no change in the

underlying fundamentals




Probl ems & Qualifications (cont.)
-k Forecasting Ability
" Missed crises versus false alarms

" Predicting the next crisisor the last crisis?

" Out-of-sample predictions
" Importance of a strong theoretical
grounding
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& Examplesof Forecasting Models
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CSD Mod€

Discrete choice model used by Developing
Country Studies Division (DCSD) of the IMF

Model uses a probit specification.
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There are 5 explanatory indicators:
— Real exchange rate deviations

— Reserve growth

— Export growth

— Short-term debt / reserves

— Current account / GDP




& | Examples of Forecasting Models (cont.)
. DCSD Mode

Probability of Crisisin Period Surrounding 1997 Asian Crisis
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Examples of Forecasting Models (cont.)




Examples of Forecasting Models (cont.)

Economic Stress M odel (ESM)
- Signalling model developed by EME

" 10 indicators used:

— Unstable current account balance

— Short-term external debt / international reserves

— Short-term external debt / total external debt

— Total external debt / GDP

— M2 / international reserves

— Real exchange rate and/or export growth

— Non-performing loans and/or domestic credit growth
— Consumer price inflation

— Real GDP growth and/or election in next 12 months




Examples of Forecasting Models (cont.)

EME’s Economic Stress M odel

Each indicator recaeives value of “0” or “1” based
on thresholds

" Scores are added to give score out of ten

- Scoresinrange O —4 are classified as low risk

'~ Scoresinrange 5 — 6 are classified as medium risk
- Scoresinrange 7 —10 are classified as high risk

" Back-testing shows successful at predicting crises
approximately 5 quarters in advance




Examples of Forecasting Models (cont.)

Thailand
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Examples of Forecasting Models (cont.)

Russia
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Examples of Forecasting Models (cont.)

EME’s Economic Stress M odd

" Current risk scores:

Russia: 3.0 (low risk)
Poland: 4.0 (low risk)
Hungary: 5.0 (medium risk)
— Turkey: 5.0 (medium risk)
— Egypt: 5.0 (medium risk)

— Mexico: 1.0 (low risk)

— Brazil: 2.0 (low risk)




