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Abstract 

Financial crises are a deterrent to economic growth. It is important to understand past patterns 

and trends to predict their occurrence. The focus of this study is to understand how these 

patterns affect the prediction of financial crises so that an economy can safeguard itself from 

its consequences.  This study considers four predictors namely, credit growth, public debt, 

household (HH) final consumption and Gross Domestic Product (GDP). For the sake of 

convenience credit growth and public debt are taken as a ratio of GDP and then the change in 

the respective ratios over several quarters has been analysed. Quarterly growth of household 

final consumption is analysed on Year-on-Year basis. The sample consists of data between the 

years 2018 and 2022. Once the pattern using actual data is established, governments can apply 

machine learning tools on their estimates to see how long it may continue and make necessary 

provisions to safeguard the economy. The study deploys machine learning tools such as logistic 

regression to predict the probability of the UK Pension Crisis which began in September 2022.  
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1.1 INTRODUCTION 

“As sure as the spring will follow winter, 

prosperity and economic growth will follow 

recession”          - Robert Foster Bennet 

The UK economy has been one of the most 

watched economies ever since it announced 

Brexit. Having said that, it has faced several 

issues which were later followed by the 

global pandemic. The recent mini budget 

announced by the former UK Finance 

Minister not only shook the economy but 

also changed peoples’ perception about 

government issued instruments. These 

events took a toll on the UK economy 

resulting in high inflation rates and slipping 

into global recession faster than other 

countries. 

Predicting financial crises’ occurrence can 

help economies fight them and make 

necessary arrangements to allocate 

resources.  A financial crisis may have 

several causes.  In the case of the UK, the 

cause can be narrowed down to the herd 

mentality of investors who wanted to get rid 

of gilts as the yields were rising. This not 

only triggered the financial crisis, but also 

forced the Bank of England to make a 

forced intervention and assay the role of 

buyer of last resort.  

This study developed a logistic regression 

model and applied it on four variables. This 

was used on actual data for the years 2018-

2022 and it came up with almost 99% 

probability of occurrence of the UK 

Pension Crisis. Further, the same model can 

be applied on estimates of coming years to 

forecast how long the current crisis will 

continue and if used consistently in future 

years, it will help economies predict any 

impending financial crises. 

 

1.2 REVIEW OF LITERATURE 

By using machine learning techniques to 

analyse macro-financial data for 17 nations 

from 1870 to 2016, Kristina 

Bluwstein1(2021) created early warning 

models for financial crisis prediction. 

The slope of the yield curve on a global and 

domestic level, as well as credit expansion, 

are the two most significant determinants 

throughout. This research attempts to 

forecast financial crises up to two years in 

advance using a varied mix of models from 

the machine learning field. Should models 

indicate a high likelihood of a crisis, this 

would give decision-makers time to 

respond, for example by activating 

macroprudential regulations like 

countercyclical capital buffers. A toolkit of 

adaptable models is provided by machine 

learning. 

They have been demonstrated to be more 

accurate than benchmark traditional 

econometric models in many prediction 

tasks, and they are novel in applications 

linked to economics, especially in cases 

where many different factors play a role, 

and the relationship between these factors 

is complex.  

 

Using historical data on post-war financial 

crises worldwide, Robin 

Greenwood2(2021) demonstrates that crises 

are largely predictable. There is a 40% 

chance of experiencing a financial crisis 

during the next three years if fast loan 

expansion and asset price growth have been 

present over the previous three years in 

either the nonfinancial company or 

household sectors. In normal 

circumstances, when neither credit nor 

asset price growth has been elevated, there 

is a probability of about 7%. The evidence 

refutes the idea that financial crises are 

unforeseen "bolts from the sky" and 

supports the hypothesis put out by 

Kindleberger and Minsky that crises are a 

by-product of predictable, boom-bust credit 

cycles.  

 

1.3 STATEMENT OF PROBLEM: 

 

Prediction of a financial crisis has become 

important to understand the onset of 

recessions and the effect it has on the 
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economy in the long run. The study takes 

the data of the UK Pension Crisis and tries 

to understand what happened to the markets 

on the day of the crash, and using the 

logistic regression model, how the 

government can make future predictions 

and allocate resources. 

Therefore, the statement of problem is:  

“Predicting the probability of  financial 

crisis using macroeconomic predictors 

with the help of machine learning tools.” 

1.4 OBJECTIVE 

● To apply a machine learning tool on 

macroeconomic factors to predict the 

probability of occurrence of financial crisis. 

 

1.5 RESEARCH METHODOLOGY 

 

The following methodology has been used 

for Analysis and Interpretation: 

 

1.5.1 Data Collection: 

To fulfil the objectives of the study, only 

secondary data has been used. These are 

published reports on the official Bank of 

England and Office for National Statistics, 

UK websites. 

Few other Secondary data statistics for the 

study are collected from published records, 

websites, and reports available online. The 

data required for this study is related to 

Economics with a few extra calculations 

required to convert monthly data to 

quarterly data and as a percentage of Gross 

Domestic Product (GDP), wherever 

required. 

 

1.5.2 Period of Study 

The study is limited to a period of four 

years, that is 2018 to 2022.  

 

1.5.3 Tools Used 

Logistic regression has been used to 

analyze data using Microsoft Excel. The 

computerized package used for this purpose 

is Excel Solver. 

1.6 DATA ANALYSIS 

The collected and computed data have been analyzed through the machine learning tool of 

logistic regression and the results are as follows: 

Table 1 – The Initial Input Data 

 

Source: Calculated based on secondary data obtained from the official website of Bank of 

England and Office For National Statistics, UK 
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1.6.1 Table 1 Interpretation  

This table is the initial table on which we 

use logistic regression, and the following 

are its components: 

● Four economics related data- 

Household final consumption, credit 

growth, public debt, and GDP (Gross 

Domestic Product) have been considered as 

the predictors(variables). 

● Credit growth and public debt are taken 

as a ratio of GDP and then the change in the 

respective ratios over several quarters has 

been analysed. Quarterly growth of 

household final consumption and GDP is 

analysed on Year-on-Year basis. 

 

1.6.2 Application of Logistic 

Regression  

 

● Logistic regression is used to calculate 

the probability of a binary event (here, the 

occurrence or non-occurrence of a financial 

crisis) and deal with its classification. 

● The data for Household Final 

Consumption, credit growth and public 

debt have been obtained on a monthly basis. 

● They have then been converted into 

quarterly data represented by Q1,Q2,Q3 

and Q4. 

● In the following table, the meanings of 

the words are- 

o Intercept- it is the value where all the 

predictors (b1,b2,b3 and b4) are zero. 

o The logit function- this function 

represents the probability values from 0 to 

1 and negative infinity. 

o e logit is the exponent of the logit 

function, also known as “odds”. 

o Probability is the likelihood of the 

happening of an event. It is calculated as-   

e logit or odds 

   _________________ 

                (1+e logit or odd) 

The cut off prediction is the cut off at which 

the logistic regression classifies the data 

into two simple outcomes, that is crisis or 

no occurrence of crisis, based on the 

probability calculated. 

 

Table 2 – Application of Logistic Regression 

 

Source: Calculated based on secondary data obtained from the official website of Bank of 

England and Office For National Statistics, UK 
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Table 3 – Intercepts and CoefficientInterpretation: 

 

The intercepts, and coefficients- b1, b2, b3 and b4 have been calculated and the regression 

equation has been optimised to the maximum extent by maximising the log likelihood as 

follows: 

 

Table 4- Sum of log likelihood 

SUM OF LOG LIKELIHOOD -2.672659414 

 

Another point to be noted is that the predicted probability of the crisis in the last three quarters 

of 2022 is very high, that is, around 99%. It reflects that using the quarterly data of the 

predictors, the logistic regression model could accurately estimate the likelihood of the crisis. 

This further gives governments the opportunity to apply logistic regression on their forecasted 

values of the predictors to analyse how long the crisis is likely to continue, and therefore make 

necessary arrangements. 

 

Table 5 – The probability of crisis occurrence after optimisation 

 

 

1.6.3 The Confusion Matrix 

 
Table 6 – The confusion matrix of the data. 

CONFUSION MATRIX  

  Predicted Predicted  

  0 1  

Actual  0 9 0 9 

Actual 1 1 10 11 

Total  10 10 20 
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The Confusion Matrix is a performance measurement tool in machine learning, that helps with 

further classification. It helps understand the probability of occurrences and matchers it with 

the actual occurrence of the event. The following is the Confusion Matrix generated by the 

logistic regression. 

 

The Confusion Matrix can be interpreted as follows- 

 

Table 7 – The confusion matrix interpretation 

 

 

TP stands for True Positive and FP stands 

for False Positive at the cut off of 40%. 

TN stands for True Negative and FN stands 

for False Negative. 

● In the Table, we have – 

o 10 true positives- the prediction is true 

(that is the matrix predicted occurrence of 

financial crisis) and value is positive (that is  

financial crisis actually occurred). 

o 0 false positives- the prediction is 

incorrect, but the value is positive. 

o 1 false negative- the prediction is 

incorrect, (that is the matrix predicted 

occurrence of a crisis) and the value is 

negative (no crisis actually occurred). 

9 true negatives- the prediction is correct 

(that is, the matrix predicted that no crisis 

would occur), and the value is negative 

(that is no crisis actually occured)1.6.4 

Accuracy, Precision and Recall 

 

Given is the table for accuracy, precision, 

recall, true positive and false positive: 
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Table 8– Accuracy, Precision, Recall, 

FP and TP 

 

 

Interpretation 

Precision - Precision refers to the ratio of 

truly positive outcomes over total positive 

outcomes. It attempts to answer the 

proportion of positive identification that 

were correctly identified out of total 

positive data set (that is the sum of true 

positives and false positives). 

It can be calculated as- 

 

The precision value is 100% or 1. It 

indicates how precisely the model has 

predicted the occurrence of a financial 

crisis. 

 

Recall - Recall is a metric that measures the 

percentage of actual positives that are 

accurately identified.  

 

The recall value is at 91%. 

Accuracy - Accuracy shows how many 

times the prediction model was correct 

overall, by considering true positives and 

true negatives. It is given by- 

Accuracy = (TP+TN)/(TP+TN+FP+FN) 

 

The accuracy of the logistic regression 

model stands at 95% 

 

1.6.5 Estimating the Right Cut off at 

Different Levels 

Cut off is a classification method, where if 

the predicted probability (here, probability 

of occurrence) is greater than the specified 

cut off value, that observation is classified 

as a “positive” (or simply as 1). 

This study decides the cut off value to be 

40% as it gave the most optimised output of 

Accuracy, Precision and Recall. It is 

reflected in the table given below. 

 

Table 9– Estimating Optimal Cut-Off Value 
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1.7 CONCLUSION 

The following conclusions can be drawn 

from this study: 

● The model has been successful to 

predict the financial crisis using actual 

data of predictors. 

● The probability of occurrence of 

financial crisis over the three quarters 

of 2022 has been predicted correctly. 

● Economies can use logistic regression 

to understand the relationship between 

macroeconomic predictors and use it 

for policy making. 

● The model has generated the highest 

possible rates of recall, precision and 

accuracy which are all above 90%. It 

means that the occurrence of financial 

crisis in such cases are high. This is 

also evident from the probability 

calculated for the Q1, Q2 and Q3 

which is around 99%.   

● Therefore, the same model can be 

applied on estimates of coming years to 

forecast how long the current crisis will 

continue and if used consistently in 

future years, it will help economies 

predict any impending financial crises. 
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