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Abstract 

Anchor borrowers 

 Programme (ABP) 

was established by the 

Federal Government of 

Nigeria for enhancing 

agricultural 
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INTRODUCTION  

Towards enhancing 

agricultural 

development and 

attaining self-

sufficiency in food 

production in Nigeria 

(Coker et al, 2018), 

the federal 

government had 

establish a special 

programme called 

Anchor Borrowers 

Programme (ABP) 

with the intention of 

bursting agriculture 

to have enough farm 

produce.  

Anchor Borrowers 

Programme (ABP) 

was established in all 

the geo-political 

region of the nation, 

but the programme 

faced some issues and 

challenges among 

them were loan 

defaulting or Non-

Performing loan 

(NPF). To reduce this 

type of challenges, the 

research work will  
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development and 

attaining self-

sufficiency in food 

production in Nigeria. 

But the programme 

had been facing so 

many challenges, 

among them is the lack 

of credit worthiness by 

some of the 

participants evolved in 

the programme. This 

article analysed data 

from six (6) geo-

graphical locations of 

the country using 

authentic data. The 

data were analysed 

using multiple 

machine learning 

algorithms. It was 

observed that Decision 

Tree algorithm had the 

best result among all 

the base classifiers, 

and that result was 

used in predicting the 

final result. The finding 

of this study would 

assist in enrolling the 

authentic farmers into 

the programme by 

eliminating some of 

the bad experiences 

encountered earlier 

and increase the 

number of the real 

farmers that can serve 

as catalyst in achieving 

Agricultural 

Transformation 

Agenda (ATA) of the 

Federal Government of 

Nigeria. This article 

will assist both the 

Central Bank of Nigeria 

(CBN) and other Banks 

in financing the 

programme such as 

Bank of Agriculture 

(BOA), and it will 

drastically reduce the 

number of Non-

Performing Loan 

(NPL) of the 

participating Banks.   

 

use data mining techniques, Decision Tree, Naïve Bayes, J48, Bagging and 

AdaBoostM1, these data mining algorithms will be used to study the ABP 

loan approved dataset and then extract patters, which would help in 

predicting the likely defaulters, thereby assisting the Banks for taking 

better decisions when selecting ABP farmers in the future (A. pandict, 

2016). Multiple datasets from different States of Nigeria would be 

combined together to form a generalised dataset. Subsequently, decision 

tree, Naïve Bayes, J48, Bagging and AdaBoostM1, algorithms would be 

applied to extract patterns in order to obtain an accurate results (A. 

pandict, 2016). 

 

Related Work 

It has become imperative to generate a suitable dataset to solve a problem, 

especially when it is not in existence to resolve the problem under review. 

Review of the related work had been conduction, for example Jiang and Li 
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proposed a method to improve the prediction results obtained by using 

Naïve Bayes and Decision Tree algorithms separately. Lastly, Hybrid 

method had been used on 36 UCI datasets and then compared the results 

obtained with the individual algorithms (Jiang et al, 2012). 

(Zakaria et al 2017) conducted a long list of experimentations with six (6) 

classification algorithms under a variety of different tuning parameters 

were used on the dataset and for each one the results were analysed. The 

classification algorithms were Random forest, Naïve Bayes, Decision Tree, 

KNN, 1R and Artificial Neural Network. For each of the six (6) classifiers 

winning combination of turning parameters was selected which lead to the 

most accurate result. AdaBoost1M algorithm of those combinations was 

used to check if there is any way to improve the acquired results even 

more. The adaBoosM1 algorithm uses several instances of another baseline 

classifier, whose output it combines into a weighted sum to produce the 

final output of the algorithm (Zakaria et al 2017). 

A. Pandict, (2018) used Hybrid Naïve Bayes – Decision Tree, Boosting 

Bagging classification algorithms and compare their results with the 

individual algorithms to observe weather good result will be predicted 

accurately as compared to the individual algorithms. The researcher then 

used various classification algorithms on the merged dataset and an 

individual dataset in order to compare the results obtained by using both 

the datasets.  

 
Table 1: Summary of comparison for relevant algorithms in related 

research works 
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Brief Justification 

Anchor Borrowers Programme was established by the Federal 

Government of Nigerian to improve farming sector in the country but there 

are so many issues. The study analysed those ABP data from all the 

Geographical locations of the country using many base classifiers in order 

to get the best base classifier among them. Decision Tree happened to be 

the best base classifier and the result was predicted based on its result.  

This study will assist Federal Government in selecting the best region as 

well as the best farmers to be enrolled into the Anchor Borrowers 

Programme in Nigeria based on the result. 

 

Statement of the problem 

The main reason of initiating Anchor Borrowers Programme (ABP) by the 
federal government of Nigeria was to boost production of farm produce by 
the local farmers, but several challenges occurred, among them is the loan 
defaulting by a lot of the farmers. The primary goal of this research work is 
to extract patterns from a common loan approved dataset, and then build 
a model based on these extracted patterns, in order to predict the likely 
loan defaulters by classification data mining algorithms. Some farmers’ 
attributes like their age, location, crop etc., would be used to do analyst. 
This research work will enable the Banks to select the right farmers from 
the right locations based on their attributes. Number of Loan defaulters 
will drastically be reduced and the population of the genuine farmers will 
increase, hence the aim of the federal government of Nigeria will be 
realized in boosting the farm produce and agriculture as a whole. 
Classification data mining algorithms. Some farmers’ attributes like their 

age, location, crop etc., would be used to do analyst. This research work will 

enable the Banks to select the right farmers from the right locations based 

on their attributes. Number of Loan defaulters will drastically be reduced 

and the population of the genuine farmers will increase, hence the aim of 

the federal government of Nigeria will be realized in boosting the farm 

produce and agriculture as  

 

Significant of the Study 

1. To give an insight to the Banks in knowing the correct farmers to be 

enrolled and disbursed in the Anchor Borrowers programme by 
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eliminating those that are likely be loan defaulters based on some 

certain attributes. 

2. To assist the federal government of Nigeria in achieving Agricultural 

Transformation Agenda (ATA). 

3.   To assist the federal government of Nigeria in achieving its 

mandate of food security, fewer imports and  

 

Methodology 

The main focus of the research was on Anchor Borrowers Programme 
(ABP) farmers that have collected loans through the programme. The 
method of benefitting on this ABP programme you must be a farmer and 
also have a farm land either hired or your personal farm. Eligible Farmers 
could be registered on cluster basis or as an individual farmers as the case 
may be, certain parameters were collected during registering a farmer. 
These include but not limited to their names, address, LGA, State, 
Nationality, farm location, farm size (Hectare), crop Name, Association 
name in the case of a cluster, Chairman of the Association and off-taker. 
These parameters will be used to form the Dataset Preparation, Pre-
Processing and then apply four different Data Mining algorithms 
techniques. Decision Tree (DT), J48, Naïve Bayes and AdaBoosM1, Bagging 
and cost sensitivity were used in classifying and predicting the loan 
situation report under the Anchor Borrowers Programme (ABP). 
 

Data Gathering 

The first attempt of acquiring information, data from previously approved 

loan datasets from six geo-graphical locations of Nigeria were merged 

together. These datasets are combined together to form a common dataset 

in order to ease the process of analyses. Table 1.0 shown details of the 

source of the ABP datasets. 

 

Zone Dataset Name No of 

attributes 

No of 

instances 

Data 

format 

North 

west 

BOA Kebbi/Kaduna Loan 

Data 

31 26,637 .cvs 

North 

Central 

BOA Minna/Garki Loan 

Data 

31 2,768 .cvs 



INTERNATIONAL JOURNAL OF PURE AND APPPLIED SCIENCE  

(VOL. 10 NO.1) JUNE, 2019 EDITIONS 

 
 
 
 

124 

North 

East 

BOA Maiduguri/Bauchi 

Loan Data 

31 17,241 .cvs 

South 

South 

BOA Uyo Loan Data 31 2,500 .cvs 

South 

West 

BOA Osogbo/Agege Loan 

Data 

31 193 .cvs 

South East BOA Enugu/Umuahia 

Loan Data 

31 490 .cvs 

  Total 52,148  

Table 1.0: Bank of Agriculture, ABP farmers’ dataset by Geo-graphical 

locations 

 

Attribute Name Data Type 

Sn 

GroupID 

SubGroupID 

Customer_Name 

Customer_ID 

Account_Type 

Account_ID 

Purpose 

Project_Sector 

Amount_applied_for  

Approved_Amount  

Disbursed_Amount  

Date_of_Approval 

First_Disb_Date 

Loan_Tenure_in  

Date_of_Expiry 

Approving _Officer 

Designation_of_Approving_Officer 

Rate_of_Interest 

Grace_Period_in_for_Principal 

Installmental_Repayment_Amount 

Numeric 

Numeric 

Numeric 

Categorical 

Numeric 

Categorical 

Numeric 

Categorical 

Categorical 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Categorical 

Categorical 

Numeric 

Numeric 

Numeric 
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Repayment_Frequency 

Repayment_start_date 

Outstanding_Interest  

Outstanding_Principal 

Last_interest_calculated_date 

Next_interest_Calculation_Date 

Last_Repayment_Date 

Next_Repayment_Date 

Loan_Status 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Categorical 

Table 1.1: 31 attributes for ABP farmer dataset 

 

Data Preparation and Cleaning 

Tools used for data cleaning 

1. MS Excel 

2. WEKA Analysis Tool 

 

The most important task in preparing data for analysis from the dataset is 

to decide on which of the data attributes to be used from the template.  

One of the most important task for preparing a common dataset is to decide 

on which of the attributes to be used. Thirty One attributes were selected 

to be used in forming the new datasets. These attributes are: (a) farmer 

Name, (b) Customer Id, (c) Account Type, (d) Account No, (e) Gender, (f) 

location, (g) LGA, (h) State, (i) Nationality, (j) Amount applied for, (k) 

Approved amount, (l) disbursed amount, (m) date of approval, (n) first 

disbursement data, (o) loan tenure, (p) expiry date, (q) rate of interest, (r) 

Grace period, (t) installment repayment amount, (u) Repayment 

frequency, (v) Repayment start date, (w) Cumulative interest due, (x) 

outstanding interest, (y) outstanding principal, (z) last interest calculated 

date, (az) next interest calculated date. 

. 

Data Preparation and Cleaning 

Data were collected from the Bank of Agriculture representing different 

geo-graphical locations of Nigeria. Intensive cleaning of data and 

formatting were made in order to have one single merged record that 

comprises farmers all over the country for the purpose of this research. 



INTERNATIONAL JOURNAL OF PURE AND APPPLIED SCIENCE  

(VOL. 10 NO.1) JUNE, 2019 EDITIONS 

 
 
 
 

126 

Dataset Preparation, Pre-Processing and Algorithm Application 

This research work collected real data from the Anchor Borrowers 

Programme Unit of the Bank of Agriculture, limited, ranging from 

November 17, 2015 to December 31, 2018. A total of 52,148 ABP farmers 

from the six geo-graphical locations of Nigeria were gathered. The dataset 

has 31 attributes of different variable types in 52,148 instances. The 

dataset will be converted into .arff format (this is the format that is 

compatible for This research used machine learning algorithms such the 

Decision Tree, J48, Naïve Bayes, AdaBoostM1 and Bagging as base 

classifiers using  WEKA analysis tool, for predicting the data that was used 

for this analysis (Weka-15, 2015). 

To pre-process the ABP farmers’ dataset adequately, several machine 

learning algorithms such as Decision Tree, J48, Naïve Bayes, AdaBoostM1 

algorithms was used for the purpose of increasing the accuracy of the 

result for the used based classifiers. And lastly compare their results to see 

which of the base classifiers was having the best prediction result. After 

comparing the results of all the data mining algorithms, the most suitable 

result was Decision Tree.  

 
Fig. 1.0: Decision Tree model 



INTERNATIONAL JOURNAL OF PURE AND APPPLIED SCIENCE  

(VOL. 10 NO.1) JUNE, 2019 EDITIONS 

 
 
 
 

127 

Comparison of Prediction accuracies 

Classification 

algorithms 

Accuracy Correctly Classified 

Instances 

Incorrectly Classified 

Instances 

Decision Tree 97.52 50855/52148 1293/52148 

J48 97.67 50934/52148 1214/52148 

Naïve Bayes 63.68 33211/52148 18937/52148 

Table 1.2: Comparison of Prediction accuracies 

 

Ensemble Method 

When using ensemble method, more than one data mining algorithms can 

be used or one data mining algorithm can be used several times with the 

intention to improve the prediction accuracy of the already used base 

classifier. 

 

Boosting Algorithm 

The main reason of using Boosting algorithm is to get the best result by 

comparing with the individual classification algorithms. 

When using Boosting algorithm, within the first iteration set a 

classification model is created on the training data by using a data-mining 

algorithm.  Subsequently, the second iteration forms a classification model, 

which basically concentrates on the instances that were incorrectly 

classified in the first iteration. 

 This process will continue until when some constraints reached with 

regards to the accuracy or number of models. 

 

AdaBoostM1 

For the purpose of this research dataset, AdaBoostM1 classification 

algorithm was used in comparing based classifiers such as J48, Decision 

Tree, and Naïve Bayes, and the main reason was to increase the accuracy 

of base classifier algorithms in order to get the best result for the ABP 

farmers’ dataset. At the end of the comparison, It was observed that 

Decision Tree algorithm used as a base classifier and it had the best result 

after applying the AdaBoostM1 on it. Therefore, the final result will be 

conducted using AdaBoostM1 – Decision Tree. Various number of 
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iterations for the number of successive models was created though N = 3 

to N = 30. 

 

 

Base classification Algorithm used 

N= 3 N = 10 N = 20 N = 30 

J48 97.34 97.42 97.42 97.47 

Decision Tree 98.60 97.82 97.99 98.78 

Naïve Bayes 97.19 97.17 97.29 97.24 

AdaBoostM1 95.16 94.61 94.75 94.91 

Table 1.3:  adaBoostM1 Classification algorithm Accuracy Result 

 

The above table used AdaBoostM1 Classification algorithm using several 

base classifiers and the intention was to get the best classifier that will be 

used for analyzing the best prediction results. 

 

Bagging algorithm 

This is another type of ensemble which divides the entire training set into 
different small samples and then creates a separate classifier model for 
every sample. At the end of the computation the results obtained from all 
those classifier models can be merged together to form one single result 
using a technique such as majority voting etc. 
In this section, just like the way we have compared AdaBoostM1 with some 

of the base classifier algorithm. We are going to do the same for Bagging 

algorithms. 

Below table shows the prediction accuracies of the Bagging algorithm 
using different base classifier algorithms and different of number of 
samples (N) has been tested. See below 
 

Base classification Algorithm used N= 3 N = 10 N = 20 N = 30 

J48 97.65% 97.66% 97.66% 97.66% 

Decision Tree 97.74% 98.95 98.69 98.52 

Naïve Bayes 91.54 91.54 91.97 92.58 

Bagging 39.70 40.10 40.31 40.31 

Table 1.4:  Boosting Classification algorithm Accuracy Result 
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Classification algorithms Accuracy Correctly 

Classified 

Instances 

Incorrectly 

Classified 

Instances 

J48 algorithm 97.67 50934/52148 1214/52148 

Bagging Decision Table 97.81 51005/52148 1143/52148 

AdaBoostM1 Decision 

Table 

97.37 50778/52148 1370/52148 

Table 1.5:  Comparison of Prediction results with their accuracies 

 

Results and Discussion 

This is the section where results will be studied and analyzed, more 

especially those that had been obtained at the time of building models on 

Loan approved Dataset of Bank of Agriculture Anchor Borrowers’ 

Programme (ABP). These models were built using various classification, 

the main target here is to explore and get the best relevant attributes that 

can assist in predicting the results accurately.  

Below table shows prediction accuracies obtained on the BOA ABP dataset 

using different classification algorithms: 

 

Classification algorithms Accuracy Correctly 
Classified 
Instances 

Incorrectly 
Classified 
Instances 

Decision Tree 97.52 50855/52148 1293/52148 
J48 97.67 50934/52148 1214/52148 
Naïve Bayes 63.68 33211/52148 18937/52148 
Bagging – J48 97.65 50971/52148 1177/52148 
Bagging Decision Table 97.81 51005/52148 1143/52148 
AdBoostM1 J48 97.47 50827/52148 1321/52148 
Bosting(AdaBoostM1) 95.16 49338/52148 2810/52148 
AdaBoostM1 Decision Tree 97.37 50778/52148 1370/52148 
Bagging 40.31 21021/52148 31127/52148 

Table 1.6:  The highest accuracy obtained was highlighted using Bagging 

Decision Tree 

Looking at the result of the above table we will realized that Bagging – 

Decision Table has the better prediction accuracy among all the best 

classifiers. The classification result was 97.81 accuracy. 
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Analysis of the result 

 
Fig. 1.6: Confusion Matrix of ABP 

farmer Dataset using Bagging 

Decision Table  

 
Fig. 1.7: Confusion Matrix of ABP 

farmer Dataset using AdBoostM1 

Decision Table  

 

Based on Fig. 1.6, the Bagging – Decision Table algorithm predicts 51005 

instance out of 52148 instances and the accuracy was 97.81. While looking 

at the other side, Fig. 1.7 indicates that the AdaBoostM1 – Decision Table 

predicts 

 

 
Fig. 1.8: Confusion Matrix of ABP 

farmer Dataset using AdaBoostM1- 

J48  

 
Fig. 1.9: Confusion Matrix of ABP 

farmer Dataset using Bagging – J48 

 

The result of Fig. 1.8 stated that AdaBoostM1 – J48 algorithm predicted 

50827 instances are correctly classified out of 52148 instance, while the 

classification accuracy was 97.47%. Subsequently, Fig. 1.9 indicated that 

Bagging – J48 algorithm predicted 50929 instances are correctly classified 

out of 52148 instances. And the classification accuracy was 97.66%. This 

indicated that the classification accuracy obtained using Bagging – J48 was 

relatively higher compared to that of AdaBoostM1 – J48 which is 97.47%. 

It was observed that the results of all the above analysis were accurate, but 

there are some of them that did not predict the number of the result as it 

was exactly in the ABP master dataset e.g. substandard and non-

performing.  

To resolve this issue, Cost Sensitivity machine learning algorithm had been 

applied in order to balance the dataset class imbalanced. 
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Cost sensitivity analysis 

This process will help in removing miss classification issues like those ones 

we have experienced in the following figure:  

Algorithm used Overall 

Classification 

without using Cost 

Sensitive Learning 

Classification 

Accuracy of ABP 

Farmer Instances 

without using Cost 

Sensitive Learning 

Overall 

Classification 

Accuracy using 

Cost Sensitive 

Learning 

Classification 

Accuracy of ABP 

Farmer Using 

Cost Sensitive 

Learning 

J48 97.67% 50934 97.66% 50932 

Naïve Bayes 63.69% 33211 63.69% 33214 

Decision Tree 97.52% 50855 97.66% 50931 

Table1.7: Result obtained for ABP Dataset without and with Cost Sensitive 

Learning 

 

Discussion of the Result 

Looking at the above Table, that is Table 1.7, it has three (3) different 

results from the three (3) base classifiers and they are J48, Naïve Bayes and 

Decision Tree. Based the results of J48 and Decision Tree base classifiers, 

it was observed that their results before applying Cost Sensitivity model 

are 97.67% and 97.52% respectively. But after applying the Cost sensitivity 

model, the two models were having the same classified accuracy results 

(97.66%) and (97.66%) respectively.  

According to these results J48 and Decision Tree are the best classifies to 

be used for this prediction, and the predicted results are correctly 

classified. 

The confusion matrix of decision tree is the base classifier result, we have 

18221 ABP farmers that they have performing loan, 9818 ABP farmers 

have substandard loan and 24109 ABP farmer loans are in doubtful 

position. 

 

Conclusion 
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• This experiment was executed using Weka analysis tool, several 

base classifiers were tested in order to get the most suitable result 

for the Anchor Borrowers Programme approved dataset. The base 

classifiers used for this experiments are J48, Decision Tree, Naïve 

Bayes, AdaBoostM1, Bagging and Cost Sensitivity. 

• The Cost sensitivity algorithm was applied to reduce the imbalanced 

of the three (3) results and at the end of the classification, two best 

results were arrived with the accuracy. This means that Decision 

Tree and J48 base classifiers provided the best prediction result. 

• The confusion matrix of decision tree base classifier was predicted 

the ABP dataset as , 18221 ABP farmers have performing loan 

results, 9818 ABP farmers have substandard loan results and lastly 

24109 ABP farmer loans are in doubtful position. 

• While the confusion matrix of J48 base classifier was predicted the 

ABP dataset as 18230 ABP farmers have performing loan results, 

10346 ABP farmers have substandard loan results and lastly 23572 

ABP farmer loans are in doubtful position. 

 

Recommendation 

• The findings of this research will benefits both the Bank of 

Agriculture (BOA) and Central Bank of Nigeria (CBN) by providing a 

clear overview about the following: 

• To give an insight to the Banks in knowing the correct farmers to be 

enrolled and disbursed in the Anchor Borrowers programme by 

eliminating those that are likely be loan defaulters based on some 

certain attributes. 

• To assist the federal government of Nigeria in achieving Agricultural 

Transformation Agenda (ATA). 

• To assist the federal government of Nigeria in achieving its mandate 

of food security, fewer imports and higher productivity (Coker et al 

(2018).   
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• To assist the federal government of Nigeria in achieving its mandate 

of economy diversification, self-sufficiency in food production 

(Chioma, 2016). 
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