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ABSTRACT 
Background: Machine learning has grown in various fields of computing technologies in order to develop the decision making 
techniques and predicting certain events. These are the emerging trend in the Data mining, as an era of internet the data has 
evolved into big data in the concern of volume, velocity, veracity, verity. There is a drastic growth in the prediction techniques 
there by a huge volume of data has been used instead of small dataset through online or offline, processing speed increased 
through In-memory analytics. Objective: Prediction attempts to form a pattern that helps it to predict the ensuing events. 
Prediction can be used to achieve, anticipate inhabitant action, detect unusual events, right course of occurrence and provide 
information to take decision. Prediction can be applied in various fields of data mining and also be extended it in Big Data as well 
as Cloud. Conclusion: The researchers are proposing to develop several methods that are used to constant huge streams of data 
and make predictions in an incessant manner while keeping satisfactory accuracy and precision. This paper highlights various 
prediction algorithms that can be used in different application and makes difference among these algorithms, Generic frame work 
for hybrid prediction model. 
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INTRODUCTION 

 

In the internet world web data plays the predominant role in improving business, knowledge sharing, 

research etc. Because of the enormous usage of internet the size of data present in World Wide Web is 

increasing rapidly. Handling huge amount of data has become a big challenge as it requires more amount of 

memory storage when compared to managing small data, to resolve this complexity there is an efficient and 

reliable method to manage large amount of data known as Big Data analytics. Segregating the required data for 

user needs from the large amount of data; this seems to be a challenge so we require a method which satisfies 

user benefits. With the amount of data being accumulated at present in internet can be used to predict future 

events.  

Machine learning requires improvement to deal how to efficiently manage and perform large volumes of 

Data resources with minimum computational cost. Typically large volumes of data are evolved in fields such as 

geology, climatic and environmental, Bio-medicinal, health and care, astronomy. Machine learning process is 

data centric hence it provides more importance on knowledge discovery from data but not scalable enough to 
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deal with large volume of data. This can be solved by using local learning and semi parametric approximation 

methods [1].  

Data mining is finding knowledge and useful pattern from the large volume of data, it is the one of the 

activity in the knowledge discovery from data (KDD) and KDD involves the following steps: Data Selection, 

Data reprocessing, Data transformation, Data mining, Data or pattern evaluation and interpretation. Using these 

steps we can discover interesting patterns or knowledge from the repositories. Data mining is unable to process 

large volume of variety of real time data [2]. 

Large volume of Different types of data from various resources is collected in real time and processed 

effectively and efficiently by big data analytics. Big data analytics technique moves the processing code in to 

the large volume of data unit rather than moving the large volume of data in to processing unit. Predicting the 

features or events based on description of certain things which we currently have. Prediction may not give the 

future events, it may provide the suggestion of unknown events as well [3]. 

The intention of an individual can be predicted by one’s usage in social media. A country’s global view for 

the upcoming years can be predicted by the amount of data being used by e-governance. Health care sectors play 

an important role in handling huge amount of unstructured data like X-Rays, MRI Scan, Hematological Tests, 

Hepatitis Status, Arthritis Screening, Lipid Profile, Cardiac Function Test and ECG. The above mentioned test 

generates different kinds of Data that are being analyzed by the Expertise for Diagnosis purpose to prepare the 

medical summary. Prediction plays a key role in Health care sectors to assess the degree of severity of a 

particular disease. Predictive Analytics makes use of the statistical tool to expose action based on patterns in 

data which determine the behavior of customers, services, business outcomes, products, and market. Prediction 

techniques are used in the real time application such as targeted advertising, social science by social media, law 

enforcement & intelligence, location tracking and fraud prevention [30]. 

The remainder of this paper addresses how prediction algorithms are used in various applications and how 

prediction algorithm can be modified to achieve desired goal in the field of data mining and big data in section 

1, various issues of prediction and the comparison study is made with different prediction algorithms in section 

3, Generic frame work of prediction for unstructured data with proposed idea is discussed in section 4, 

eventually conclusion is made on section 5.     

 

2. Literature Survey: 

Prediction is a process of finding the missing Data and forecast our future intention, this can be used in 

various fields and many researches are being done in this field. Juan Peralta Donate et al. [16] have designed the 

ANN and to forecast time series based on evolutionary computation and they have dealt with two main methods 

to evaluate the ANN, which are Differential Evolutionary algorithm (DE) and Estimated Distributed Algorithm 

(EDA). Both algorithms are derived from Genetic algorithm (GA). DE and EDA require huge search space to 

get better results whereas GA gets stuck in a local minimum. Their approach does not have the local minimum 

problem. They have focused on Evolutionary computation which is used to forecast time series. ANN is mostly 

not suitable to use prior knowledge; it is capable to model the nonlinear system and noisy data. These 

approaches can be applied in market prediction, meteorological and network traffic forecasting. According to 

the timely event in forecasting time series using ANN the present value is generated from the past value. In 

order to avoid this, they have proposed a pattern set depending on K input nodes. 

Share market is the one of the important fields to predict the next event that can be done by ANN [15]. 

Computing the prediction through ANN contains two phases. First phase is the normalization of the input, 

which makes the input to process efficiently in the forthcoming modules to achieve accuracy in every phase of 

the output. The second phase is the prediction where the ANN technique contains input layers, hidden layers and 

output layer. Hidden layers neurons generate the final output which is compared with the real output and 

calculate an error. The error is generated from the Propagation Phase which is used to update the weight in the 

hidden layers.  

ANN technique is applied in harvesting machine [27] which predicts the tier draught for the blade, rolling 

resistance and contact area by the artificial neural network model in order to give training input data of wheel 

and soil. Conventional mathematical model does not support when one parameter to be changed while other 

parameters are stable. ANN alleviates this shortfall and it also processes multivariate input and output data 

relationships with nonlinear and complex characteristics. 

Data mining techniques such as ANN, SVM, Bayesian network and ensemble learning* are used to predict 

customer behavior and bring some useful information. Zhen-Yu Chen and Zhi-Ping Fan (2012) [19] have 

developed the system to predict the new information from the Big database using the approach called C-MK-

SVM. Multiplexed data are used to feed as input to system and the new useful pattern has been generated. 

Results are generated by using the retail dataset. The proposed method computes the data set with minimum 

time than SVC and MK-SVC. This method works on imbalanced Data and produce the output even if data set 

contains noise. This factor improves the performance of prediction. Finally identifies the Maximum profit for 
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correct combination of any product in the retail industries and produce the results in the form of binary 

classification. 

The above techniques can be extended in order to improve the performance of Support vector regression 

method thereby it is equipped to process large amount of data, predicting the customer behavior that helps to 

improve the marketing progress and profit. It is suitable for predicting the transactional data, this system 

addresses how the customers subscribe particular product for long time or when the customers stop subscribing 

the product, this information is important factor for improving the business in the market. This has been 

extensively studied in Zhen-Yu Chen, Zhi-Ping Fan (2013) [14]. 

The major part of the prediction is focusing on nosy or missing data and similarity of the data. Eigen-

behavior, longest common behavior (LCB), and daily common behavior (DCB) [20] are used to find the similar 

data value from identical behavior of mobile users. Missing data are reconstructed by Eigen vector matrix that 

improves the performance of the prediction for behavior of data from similar kind of mobile users. Principal 

component analysis is used to extract the useful pattern from the human activities, it can be applied to 

classification, similarity analysis and behavior prediction by making use of Nokia mobile dataset. 

Logistic regression, Decision tree(CART),and ANN [26]are the best approaches to detect the fraud in the 

financial transition and this proposed method gives the classification rate for ANN and CART for sample data 

sets. Logistic regression model is used to identify the exact features from the large set of feature set, ANN- feed 

forward artificial neural network is trained by back propagation training algorithm there by squared error is 

minimized between the actual value and predicted value. Every predicted value has an associated error that 

indicates how near the predicted value comes to the observed value.  

 Standard error of estimate (See ) equals: 

See = σy√1 − r2 

The standard deviation of the Y-variable (SDY) and the Pearson-product moment correlation between the X 

and Y variables is r. Classification and regression tree are non parametric statistical model used to determine the 

response variables from the exhaustive variables. This is the one and only procedure for analyzing either 

categorical data or continuous data. 

Guozhu Dong [28] has described with PXR models using more number of patterns and local regression 

models, which provides logical and behavioral characterizations of distinct predictor-response relationships and 

also introduces a contrast pattern aided regression (CPXR) method, to build accurate PXR models. The 

traditional regression algorithm does not produce accurate prediction because distinct logical groups of data are 

highly different. Determine the Write and process large amount of data in main memory [25] to reduce the 

latency time of service, provided by the Main memory formally supports the ACID properties, and improves the 

I/O operation efficiency in context of data in main memory. Robin Wentao Ouyang et al.[21] have discussed 

with unsupervised probabilistic model. Information is collected in the form of report generation methods from 

different smart phones to source smart phone. When the source smart phone did not receive report from any one 

of the phone due to power failure problem in net connection and etc., Truth Finding System would identify the 

missing report for a particular smart phone by using the data sent from other smart phones regarding the 

location. Through that it would track the location of the smart phone which did not sent report. 

Chung-Hsien Yu et al. [22] have proposed an approach which is based on boosting algorithm. Distributed 

Spatio-Temporal Pattern (DSTP) combines with spatial temporal pattern named as Ensemble spatio-temporal 

pattern (ESTP) is used to construct hierarchical model. This entire model is derived from Boosting algorithm. 

This proposed approach is used to predict the future crime pattern and it could be modified and deployed to 

identify the different formation of patterns in weather phenomena, such as floods, droughts, or earthquakes. 

With this predictive model, people could be given early warnings so that the damage caused by these natural 

disasters might be mitigated. 

According to Jacob Ziv, Markov chain model [23] is used to predict the Data from the unknown sources 

with the limited amount of training data with less prediction error. The lower bound on the prediction error is 

formulated for Markov chain algorithm that is based on suffixes that were observed in the past training 

sequence. Stationary Markov model which has the positive transition probability that gives prediction error that 

is close to the lower bound on the universal prediction error with limited training data. 

Jun Ma et al. [24] state that there is a product-sum aggregation operator is used to develop the multiple 

periodic factor prediction problems which predicts, the annual sunspot number and bushfire rate, relation 

between the semantic uncertainty and periodicity is the important factor to solve the problems in the multiple 

periodic factor prediction. Data which is not in proper representation and process of the data of a single factor 

will have the impact of incorrect selection and use of irrelevant knowledge about multiple factors that produce 

the wrong solution for the prediction. Complex numbers are used in the universe of discourse to create the 

complex fuzzy set; this approach is based on the neural network as the backbone of this entire work. 

Yanfeng Zhang et al.[4] they have dealt to save states in computation A, re-use A’s states in computation B, 

and perform re-computation only for states that are affected by the changed input data. They consider two 

Mapreduce jobs A and A’ performing the same computation on input data set D and D’, respectively. 
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D’=D+∆D, where ∆D consists of the inserted and deleted input (K1, V1). Goal is to re compute only on ∆D. 

This model has the advantages for greater state values which are higher than the threshold that are emitted for 

next iteration. It does not consider all the changes in data set so it improves the efficiency. It reduces the run 

time for refreshing big data mining results. This model is considered only on the web pages and does not 

consider all kind of unstructured data. 

Aniello Castiglione et al. [5] have approached an approximate evaluation approach for big data systems, 

based on Mean Field Analysis (MFA). This technique is used for classical modeling languages, such as Petri 

nets or Markov chains. Complete and reliable system model can be developed by using this techniques. 

Knowledge Extraction from the article is not discussed. Capacity of the node is evaluated based on the new 

article is arrived and deleted but Content of the article is not addressed. 

The work done by A.Weichselbraun et al.[6] give clear idea about contextualized sentiment analysis and 

Identifies ambiguous sentiment terms,  by providing context information extracted from a domain-specific 

training corpus. Ground this contextual information to structured background knowledge sources such as 

Concept Net and Word Net and this approach is applied only for domain specific. Structured and unstructured 

data can be handled, processed in high velocity of high volume of data, finding the trusted data can be found in 

D.Marcos Assunção et al. [7]. 

Xindong Wu et al. [8] have proposed how the data mining concepts are helpful to implement in the Big data 

processing. HACE theorem is used for characterizing the features of the Big Data revolution. It Considers Big 

Data processing model, from the data mining perspective. Security and privacy for big data issues are addressed; 

this model requires relationship between samples models and data sources.Bryan Higgs and Montasir Abbas [9] 

have suggested a two-step algorithm and used for the segmentation and clustering of vehicle driving behaviors. 

Unknown driving states are predicted from known driving state using several parameters of car driving. This 

model does not provide individual model for each driver. Only 30 clusters have been used to model the driving 

pattern. 

Li Jun and Zhang Peng [11] Big behavior data motivate to proposed data mining models to identify 

potential buyers from huge Internet users. Advertisement can be delivered only to the potential buyers not all the 

users. This greatly reduces the advertising expense. Feature selection has concentrated only on search keywords 

and web links .Semantic issues of the key words are not addressed. It is discussed only on structured Data is not 

applied for Big Data. 

Arshdeep Bahga and Vijay K. Madisetti [12] have discussed hybrid approach that is able to analyze sensor 

data in real time and predict faults in machines using the global information on previous faults from a large 

number of machines. It uses the cloud-based case-based reasoning (CBR). CBR finds solutions based on past 

experience. This past experience is organized and represented as cases in a case base. The Map Reduce and Pig 

Latin implementation can analyze massive machine data for case-base creation and updating on a timescale of 

minutes in the cloud rather than in seconds. 

Wenping Zhang and Raymond Lau [13] have proposed a hybrid symbolic and quantitative approach used to 

improve the recommender agents to provide prediction effectiveness, learning autonomy, explanatory power 

and it applies only for domain specific. In these papers a list of various algorithms such as linear regression, 

logistic regression ,Naïve Bayes, k-nearest neighbor, decision trees, random forest, adaboost, artificial neural 

networks and support vector regression algorithms have been presented for predicting new patterns or events 

 

3. Issues In Prediction: 

Different prediction algorithms have different strength and weaknesses; selecting a prediction approach that 

is suitable for the particular application, optimality in the prediction algorithm is difficult task. Preprocessing is 

the important issue in order to achieve the accuracy in the prediction, relevance analysis is used to remove the 

repeated data or unwanted data, achieving the robustness is the challenging task in handling the missing and 

noise data. Similarity-based measure [17] for the large data set is challenging because similarity of data can 

grow quadratic as the number of object in the data set. This practically tedious and time consuming process for 

the data from the web resources as tremendous growth of web content [29]. Applying classification algorithm on 

the large amount of data with multi dimensionality leads to imbalance class distribution with noisy data. 

Difficult to find the pattern from a class contains another class which comes under different category this kind 

of pattern is called local pattern of the class [31]. Hierarchical structure of fine-grained knowledge is a complex 

structure for mining the required Data [32]. 

 

4. Discussion And Comparison Study On Various Prediction Algorithms: 

According to the literature survey KNN is suitable for the noisy training data and it is most effective as long 

as the training data is large. It is of high computational cost since KNN requires computing distance of each 

query instance to all training samples. It does not maintain the fixed set of parameters for classification. Logistic 

regression algorithm is not suitable for the large amount of data and large number of categorical data whereas 
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different categorical data can be handled by Decision tree. It is best fit for nonlinear parameters and it is 

typically used to learn relationship between multiple independent and dependent variables. 

 In Decision Tree changing variables, reducing duplication information, or altering the order of variables 

can cause major changes and that may require redesigning of the tree which is the main shortfall in the Decision 

Tree. A Naive Bayes algorithm performs better prediction of classes when compare to other models like logistic 

regression. As it requires less training data and high cost because more number of parameters are used as inputs. 

There is no correct way to choose the prior probability. Multiple decision tree algorithms are combined to form 

a random forest. It improves the prediction accuracy compared to SVR and KNN, when there is a large database 

similar to KNN. Missing data can be retrieved efficiently. Adaboosting is one of the Ensembles algorithms. It 

combines multiple weak classifiers and forms powerful committees which classify the data which cannot be 

classified by single classifier, which is more powerful based on how we select and combine with other 

classifiers. 
 

Table 1: Comparison analysis of prediction algorithms based on literature survey 
Algori
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Problem 

Type 
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Un 

supervis
ed 

Naïve 

Bayes 

Classific
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ed 

  

Linear regression is the simple prediction model so that multiple linear models are combined to make a rich 

model; even combining multiple linear regression model does not outperform the ANN in the concern of 

prediction. ANN can perform tasks that a linear regression cannot do. It requires enough training data to predict 

the desired result. Artificial neural network is the well suitable for the prediction. It is an alternative approach to 

linear regression. SVR does not have local minima hence prediction function can be applied on the exhaustive 

training samples. Selecting the kernel function, speed and size is depending on the training and testing of 

dataset. These two are the biggest challenges in Support vector regression. Table 1 indicates comparison of the 

various prediction algorithms with the corresponding parameters. 
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5. A Generic Framework: 

 
 

Fig. 1: A generic prediction framework for unstructured data 

 

Unstructured data is collected from various resources such as social networks, Activity-generated data, 

Public, Data warehouse appliances, Network and in-stream monitoring technologies, Legacy documents, 

Software as a Service (SaaS) and cloud applications. Preprocessing is the first step of all data science activities 

to attain the efficient result. There is no data without structure even unstructured data has its own internal 

structure therefore it is necessary to find the structure of data from the preprocessed unstructured data. Features 

are selected based on the predictive model which we adopt. The proposed algorithm discovers a useful pattern 

from the set of events or data that can be enhanced to support the big data in cloud. Hence it is proposed to 

develop a framework for prediction using hybrid approach. This predictive model is Hybrid model which 

combines the key function of clustering, classification and regression. Risk assessment can be evaluated by the 

value, which is provided by the statistical function. Repository of data is maintained as Historical facts in the 

Data base that gives the prior knowledge to the hybrid predictive model to strengthen the statistical function and 

risk audit. Predictive model thus gives the output in the form of new patterns or anticipated data.  

 

Conclusion: 

In this paper, we have presented a survey of prediction using unstructured data. A comparison of existing 

algorithms for prediction is done and a generic framework for the hybrid prediction model is proposed. This 

model would find the new interesting pattern. We have also given an overview of prediction methods which are 

used in different application and listed prediction algorithms. Although prediction using unstructured data is an 

emerging research topic and its results have relatively low accuracy, it has created a new way for us to collect, 

extract and utilizes the wisdom of crowds in an objective manner with low cost and high efficiency.  

The future enhancement could be to automate and select an ensemble of prediction algorithms for 

optimized solution. Feature can be extracted from the high level data abstraction that can improve the 

performance of prediction even if the data has not reveal much information and uncontrollable huge volume of 

data could be managed with respect to the storage systems. 
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