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Abstract 
“Weather is ubiquitous so does forecasting “Meteorology is a crucial segment of 

prediction where comparisons and combinations are checked. In this paper we 

emphasis the action of missing values in weather forecasting system since it greatly 

affects forecasting. The empirical analysis reveals that the performance gets lower 

after the introduction of missing values. So different imputation techniques are 

adopted to rectify the errors caused due the unavailability of data, then the data is 

acceded to divergent classification algorithms to see how accurate our result will 

be. The inspection is done with monthly rainfall data available. The dataset 

admitted then undergoes classification algorithms like SMO, j48, naive bayes and 

ibk. These are some of the algorithms to predicts the best and worst result from the 

trained data. Then best and worse are depicted in a statistical analysis using weka 

3.8. Finally the most adjacent one among them all is SMO, followed by Naive 

Bayes. Ibk is the algorithm which shows least amount of accuracy among all. 
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Weka Tool. 
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1. Introduction 

Weather forecasting is one of the greatest problem faced by the meteorology 

department. The data for weather can be either synoptic or climatic and is 

chosen according to the need, factors like accuracy, precision, uniqueness all 

has very inevitable role in the field of forecasting. The Synoptic data is real data 

on the other hand climatic provide data after performing some quality 

mechanisms. Most of the predictions made by the forecasters will be uncertain 

because the weather is non-persistent and data chosen is synoptic. These 

dynamic changes often lead to uncertain predictions which result in bad 

forecasting. So the forecasting domain is mainly classified into numerical and 

scientific to which the forecasting falls, rainfall/weather falls under the 

numerical model because of numerical data assessment. 

Missing of data is one of the major issues affecting the real accuracy of 

forecasting. The data obtained is synoptic with that missing also takes place 

which even makes it more substandard. Missing of data is the unavailability of 

data (numeric or categorical) in the concerned field. The data can be missing at 

random, in recurring patterns or in large sections. Incomplete dataset can lead to 

misleading conclusions. There are many catastrophic or non catastrophic 

reasons behind this missing of data. Some of them are failure of weather 

stations, inappropriate data handling, adoption of wrong techniques, lack of 

responsibility of the person who dealt with it. Apart from all those things 

several thesis have been proposed by the researchers to make empty fields 

occupied. Imputation is one among them which has significant role in filling 

missing data. The data from both before and after are used for the reconstruction 

of the missing values with the help of different imputation mechanisms. 

Classification algorithms like j48, naive bayes, ibk and smo are taken to make 

the right decision with missing data. Finally the proposal of best imputation 

method and classification algorithms is suggested.  

2. Literature Review 

In data mining the primary step is data cleaning. The main action takes place in 

data cleaning or the purpose of data cleaning is to clean the datasets by finding 

the spurious and erroneous data from the real datasets. 

Many important works are done in the field of missing data. Mainly three 

patterns are there in missing data: MCAR, MAR, NMAR. 

MCAR is the short form of ‘missing completely at random’, where there is no 

dependency between any values in the dataset. In MAR (missing at random), 

the missing values are related to some of the data in the dataset. In NMAR (not 

missing at random), the target variables are not related to the missing values. 

LC LOMBERGB,DDA RUIZ -SBSI done a study on UCI dataset, manipulating 

them to hold controlled level of amusingness and finally they found out that 

there is a significant decrease in performance when the dataset is subjected to 
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amusingness. According to  Acuna and Rodrigues[2004] data missing pf 1% are 

considered as trivial , 1-5% of missing id considered as manageable , 5-15% 

requires worldly methods to handle them , if missing data is more than 15% 

they may result in larger misleading of result. 

Classification is considered as grouping of data related to different class labels, 

there are many wide variety of classification models available for good analysis 

of weather data. Naive Bayesian classification is one among the best 

classification algorithms available. James N.K-Liu considered improved 

Bayesian classification for predicting weather data. He compared it with many 

other different algorithms and result showed the considerable amount of 

accuracy is obtained. 

Decision tree classification uses tree like structure to classify the input data, it is 

a non parametric technique. They are very easy to work with as they require 

only less domain knowledge. Decision trees can be obtained by using 

algorithms like IBK, C4.5, CART. Quilon coined out that c4.5 is the successor 

of IBK which adds further improvement like punning of tree, ability to handle 

missing data. Classification And Decision Tree is and algorithm developed by 

Breiman which uses gini index as selection measure to find the best attribute for 

splitting and constructing binary tree. 

3. Methods 

Imputation Methods 

As we all know the missing data will produce unreliable results and it often get 

us doomed. So there are imputation methods, which will fill the empty fields in 

the file by using different derivatives of the concerned type. In this paper we are 

going to use one among the best imputation methods available called  

4. EM (Expectation-Maximization) 

EM method is used to find the parameters by an iterative approach. It consists 

of an E step and an M step. The E step finds the value according to some 

conditions, given the observed values and current rate of the arguments. These 

obtained values are then substituted for the "missing" data following the M step, 

the values obtained through estimation methods are then computed as though 

the missing data had been filled in.   

IBM SPSS STATISTIC SOFTWARE is the tool used for imputation of missing 

values in the file..SPSS Statistics is a software package used for logical batched 

and non-batched statistical analysis., it was acquired by IBM in 2009. 

Works on Classification Techniques 

In classification, the main objective is to anticipate the target class by 

examining the training dataset. This could be done by taking proper frontiers for 

each target class. The classification operation starts with a dataset in which the 
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class exercises are known. A classification model is judged by putting it to 

experimental data with known output values and contrasting the predicted 

values with the known values. The experimental data must be well matched 

with the data used to build the model and must be prepared in a similar way that 

the build data was prepared. Generally the build data and experimental data 

come from the same former data set. A small piece  of the data is used to build 

the model while  the remaining records are used to test the model. 

Now the precision refers to the proportion of correct predictive analysis made 

by the model when compared with the actual classifications in the experimental 

data. Then the confusion matrix displays the correct and incorrect number of 

predictions made by the model. It is then compared with the actual classification 

in the test data. The confusion matrix is an alternative way to check the 

accuracy. 

In this paper we use four main classification algorithms (Naive Bayes, J48, 

SMO, IBk) to compare the accuracy and thereby propose the best algorithm in 

the case we mentioned. 

Naive bayes algorithm is used to include strong independent presumptions. We 

can actually make many probabilistic models from naive algorithm allowing us 

to train naive bayes algorithm in a supervised setting. The main advantage of 

Naive bayes algorithm is that, it carry quick, vastly extensible model building 

and scoring. 

Now the SMO (Sequential Minimal Optimization) is an algorithm which is 

invented by John Platt in 1998 at Microsoft research. It made a better 

performance than SVM algorithm. Decision tree is one of the eminent process 

in knowledge discovery process. The key idea behind this is to form a simple 

tree structure from large bulk of data, therefore we use J48 algorithm for this 

purpose.J48 is a classifier algorithm that follows simple algorithm which create 

a decision tree based on the attribute values of the available training data. IBK 

is a lazy classification algorithm which implements k -nearest neighbor 

algorithm. 

5. Overview 

In this paper we have chosen some datasets from various government open data 

banks like (IMD, APDRC, OGD PLATFORMS) regarding the rainfall in south 

India from the year 1901 to 2015. Meteorology is one of the most decisive area 

of prediction where the missing of data can be   crucial. Case The experiments 

show that the performance gets lower in the case of missing data. So what we 

do to make our result more precise, more accurate, and more reliable. After 

further study its known that performance can be increased either by the 

omission of data or by further addition of data, So here we are getting into the 

topic. We use the imputation techniques to assign values to the empty data 

fields. 
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For that here we use the EM (Expectation Maximization) imputation technique 

to impute missing values. For the following technique the values in the data set 

are filled by iteration, there will be E steps and M steps. The E step finds the 

value according to some predefined constraints while M step, in this process the 

maximum likelihood of the parameters are estimated and filled in . Before 

moving on to the imputation techniques the data needs to be normalized because 

missing various and distinct, that is there is an irregular interval between the 

consecutive values. Hence direct imputation is risks and it may produce false 

result. So we have normalized the whole dataset using the Min-Max 

normalization.               

 

Figure 1: Data before Normalization 

By doing normalization, the whole values can be rescaled between a predefined 

range of values 0 and 1. When the   datas are normalized, then it is easy to do 

Em imputation. The imputation is done with IBM’S tool called IBM SPSS 

STATISTICS 22.It is a software package used for logical clustered and non-

clustered statistical analysis. The file obtained after data filling is then converted 

to a csv comma delimited file and then it is subjected for further analysis. 

 

Figure 2: Data after normalization 

Weka tool is used for the further analysis part, the datasets having different 

level of imputed values are then processed with different classification 
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algorithms. It is checked with Naive bayes, Smo. Ibk and J48.. Those process 

the dataset having different levels of missing and analyze all above mentioned 

algorithms to check which one has the most persistent precision level with the 

given missing datasets. Sometimes the worst one may exhibit high precision 

level at at lower level of data missing, but then it may show a precision level 

which is extremely lower than the previous one at higher level of missing and 

the other one may have comparatively higher precision level. Since it shows a 

contradictory result at different levels, it is difficult to predict an algorithm that 

is suitable for all level of data missing. So the one which gives the most 

persistent result is preferred as the best classification algorithm. Algorithm with 

least difference between different level of missing is considered as the best one. 

The following table shows the percentage of accuracy at different level without 

data imputation. 

Table 1: Percentage of Accuracy without Imputation 

CLASSIFIER 10% 20% 30% 40% 50% 

Naive bayes 71.215 66.453 63.846 60.464 57.017 

SMO 77.152 73.874 71.154 68.174 60.545 

IBk 65.825 59.753 56.195 53.154 56.525 

J48 63.856 54.546 50.825 53.745 51.132 

After this we move on to table 2, here the imputation is performed to make the 

data trained and analysis is made. Below shows the result. 

Table 2: Percentage of Accuracy after Imputation 

CLASSIFIER 10% 20% 30% 40% 50% 

Naive bayes 72.807 68.421 65.789 63.157 57.017 

SMO 78.947 74.561 72.807 71.052 57.894 

IBk 68.421 60.526 57.894 68.280 57.894 

J48 64.035 60.526 58.771 68.280 63.157 

The graphical representation of the predictions average is mentioned below in 

Figure 3. 

 

Figure 3: Predictions Average 
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6. Conclusion 

Finally after all analysis we obtained the result for the corresponding dataset. 

We analysis that SMO is the best classification algorithm analyzed; it’s then 

followed buy naive bayes. But at some point both smo and naive shows same 

level of accuracy. Both of these are followed by J48 and IBK. J48 being the 

third least influenced algorithm. IBk being the worst one. 
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