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  Abstract:
This thesis helps us to predict the future sales of the company on the basis of historical data and also to analyze the sales of the company. In this thesis different prediction or forecasting model  is used to predict the future sales of the company and analyze the sales values given by the corresponding model and also, which prediction based model perform and predict better when no of training data increases and check dependencies of model with number of data sets in database and also which algorithm perform better on short term forecasting, mid term forecasting and long term forecasting on the basis of performance indices.
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1. Introduction:
1.1Data Mining:
As we know that amount of data collected and stored in large and numerous databases is growing faster which is exceeding the human ability for comprehension without powerful tools. So now a day this powerful tool appears to be a data mining. Data mining helps us to turn the data into useful information from the huge amount of data. It is simply a mining knowledge from large amount of data and exploration and analysis of large quantities of data to discover a meaningful pattern from data. Data mining is also termed as knowledge discover from data (KDD).
Some people may arise the question like what is the difference between data mining and normal query environment?. What can data mining tool do that sql can’t?. First of all it is important to realize that query tools and data mining tools are complementary. A data mining tool does not replace a query tools but it does give the user a lot of additional possibilities. Suppose that you have a large file containing million of record that describes customer purchase over the last ten years. By firing the normal queries at the database we can find “who bought which product on what date?” “What is the average turnover in a certain sales region in July? And so on. There is however knowledge hidden in your database that is much harder to find using SQL. Example likes “what is an optimal segmentation o f my clients” “what is the important trends in customer behavior” [1]. So if you know exactly what you are doing look for the use of the SQL but if you know vaguely what you are looking for turn to data mining [2].
There are different fields of data mining for eg classification , clustering ,association, regression , sequence analysis and forecasting .As our focus is only on the forecasting.


1.2 Forecasting:
Forecasting is the process of estimation in unknown situations from the historical data. For example forecasting weather, stock index values, commodity prices etc. Forecasting is yet another important data mining task. What will be the sales amount of wine be next year? As a input, it takes sequences of number indicating a series of values through time and then imputes future values of those series using a variety of machine learning and statistical technique that deal with seasonality, trending, noisiness of data. Forecasting is also term as the prediction. Sales forecasting is an art rather than a science, which enables to predict the forthcoming stages of sale of any company or organization. It is one of the most difficult areas of management where a lot of experience and knowledge is required for accurate prediction. It is done through detailed analysis of all the available information regarding the different aspects of sales. An apt forecasting is essential for the successful functioning of a company.
Forecasting is the process of estimating future demand in terms of the quantity, timing, quality and location for desired product and services. On another word, it is the art and science of predicting future events. It is very important for making the business decision making and it also provide organization strategy regarding its future direction, priorities and services.
Forecasting methods can be classified into several different categories: 
-Qualitative methods - where there is no formal mathematical model, often because the data available is not thought to be representative of the future. 
-Regression methods - an extension of linear regression where a variable is thought to be linearly related to a number of other independent variables 
-Multiple equation methods - where there are a number of dependent variables that interact with each other through a series of equations (as in economic models) 
-Time series methods - where we have a single variable that changes with time and whose future values are related in some way to its past values . ie given Xt ,  Xt -1, Xt-2 ……….called time series and predict Xt+1[5].
.“Economic forecasting, like weather forecasting in England ,is only valid for the next six hour or so, Beyond that it is sheer guess work” M.J.Mororney
1.3 Statistics:
1.3.1 Standard Deviation:
Standard deviation is a widely used measurement of variability or diversity used in statistics and probability theory. It shows how much variation or "dispersion" there is from the average (mean, or expected value). A low standard deviation indicates that the data points tend to be very close to the mean, whereas high standard deviation indicates that the data are spread out over a large range of values[3].                                                                                           
                                                                    Equation(1.3.1.1)                                                    
1.3.2 Absolute Error:
The absolute error in this topic is also called the forecast error. The forecast error is the difference between the actual value and forecast value for the corresponding time period.
Et=At - Ft
Where Et is the forecast error
          At is the actual value
          Ft is the forecast value


1.3.3 Relative Error:
Relative error is a number that compares how incorrect a quantity is from a number considered to be true. It is expressed on the percentage and has no unit.
        Equation(1.3.3.1)        
Where At is the actual or real value
            Ft is the forecast value

1.3.4 Mean Absolute percentage Error(MAPE):
MAPE is also known as Mean Absolute Percentage Deviation is a measure of a accuracy for constructing fitted time series value in statistics, especially on trend estimation. It is one of the evaluating performance indexes of the financial forecasting. Smaller the value of the MAPE better will performance of the forecasting[10]. 
            Equation(1.3.4.1)           
Where At is the actual or real value
            Ft is the forecast value
           n is the number of period
1.3.5 Mean Absolute Deviation (MAD):
In statistics the mean absolute deviation is a robust measure of the variability of a uni-variate sample. Smaller the value of the MAD value better will be the performance of the forecasting[10].
                            Equation(1.3.5.1)
Where At is the actual or real value
            Ft is the forecast value
            n is the number of periods

1.4 Stocks and Stock Market and Volume of Stock:
Stock is a share in the ownership of a company. Stock represents a claim on the company's assets and earnings. As you acquire more stock, your ownership stake in the company becomes greater. Whether you say shares, equity, or stock, it all means the same thing.
The market in which shares are issued and traded either through exchanges or over-the-counter markets. Also known as the equity market, it is one of the most vital areas of a market economy as it provides companies with access to capital and investors with a slice of ownership in the company and the potential of gains based on the company's future performance [8].
Stock volume also indicates the amount of stock liquidity at work. Liquidity shows how easy it is to buy and sell shares of the stock. If the stock is trading at a low volume, that means stock traders aren't interested in it, and it's difficult to find a trader who could either buy or sell the stock. On the other hand, when a stock is showing high volume, it's easy to either buy or sell it.It is a measure of emotion on a stock. Volume is calculated using a series of complicated formulas based on the stock price and the number of shares being traded [12].
1.5 Algorithms:
1.5.1 Autoregressive Integrated Moving Average (ARIMA) Models:
In statistics, ARIMA models, sometimes called Box-Jenkins models after the iterative Box-Jenkins methodology usually used to estimate them, are typically applied to time series data for forecasting.
Given a time series of data Xt-1,Xt-2………..X2,X1, the ARIMA model is a tool for understanding and, perhaps, predicting future values in this series. The model consists of three parts, an autoregressive (AR) part, a moving average (MA) part and the differencing part. The model is usually then referred to as the ARIMA (p; d; q) model where p is the order of the autoregressive part, d is the order of differencing and q is the order of the moving average part. If d = 0, the model becomes ARMA, which is linear stationary model. ARIMA (i.e. > 0) is a linear non-stationary model. If the underlying time series is non-stationary, taking the difference of the series with itself d times makes it stationary, and then ARMA is applies onto the differenced series.
ARIMA (p; d; q) model is given by:
                                   φ Δd Xt= θ εt.                                  equation(1.5.5.1)
               
    Where AR parts                                          Equation(1.5.5.2)
                                      
    MA parts                                                      Equation(1.5.5.3)
    Difference parts                Δ=1-L1                                               Equation(1.5.5.4)
Here L is lag operator, i.e. LiXt=Xt-i .  and are the model parameters which need to be found before applying the model for forecasting.  εt is a white noise process with zero mean and variance.
 are the parameters of the autoregressive part of the model,  are the parameters of the moving average part and the  are error terms. The error terms εt are generally Assumed to be independent, identically distributed variables sampled from a normal Distribution with zero mean.
Forecasting Xt from Xt-1, Xt-2 ……..X2, X1 using ARIMA model (see equation) consists of following steps:
i. Model Identification
ii. Model Estimation
iii. Forecasting
1.5.2 Curve Estimation Logarithmic Model:
Curve fitting is the process of constructing a curve, or mathematical function, that has the best fit to a series of data points, possibly subject to constraints. Curve fitting can involve either interpolation, where an exact fit to the data is required, or smoothing, in which a "smooth" function is constructed that approximately fits the data. The Curve Estimation procedure produces curve estimation regression statistics and related plots for 11 different curve estimation regression models. Models are linear, logarithmic, inverse, quadratic, cubic, power, compound, S-curve, logistic, growth, and exponential. From this we use logarithmic model to forecast the sales value [3].

1.5.3 Holt’s Linear Trend Exponential Smoothing:
Exponential smoothing is a technique that can be applied to time series data, either to produce smoothed data for presentation, or to make forecasts. The time series data themselves are a sequence of observations. The observed phenomenon may be an essentially random process, or it may be an orderly, but noisy, process. Whereas in the simple moving average the past observations are weighted equally, exponential smoothing assigns exponentially decreasing weights over time.
Exponential smoothing is commonly applied to financial market and economic data, but it can be used with any discrete set of repeated measurements. The raw data sequence is often represented by {xt}, and the output of the exponential smoothing algorithm is commonly written as {st}, which may be regarded as a best estimate of what the next value of x will be. When the sequence of observations begins at time t = 0, the simplest form of exponential smoothing is given by the formulae
S1=X0
St=βXt-1+(1-β)St-1 ,t>1                                                          Equation(1.5.5.1)
Where β is smoothing factor,0<β<1 [13]
Holt's trend corrected exponential smoothing is appropriate when both the level and the growth rate of a time series are changing. (If the time series has a fixed growth rate and therefore exhibits a linear trend, a linear regression model is more appropriate.)
St=βXt+(1-β)(St-1+bt-1)                                                         Equation(1.5.5.2)
bt= γ(St – St-1)+(1-γ)bt-1                                                         Equation(1.5.5.3)
Where bt is the estimated growth rate at time t
            γ is the growth damping factor [14]

 









2. Objective:
The main objective of this thesis paper is to compare the forecasting algorithms on the basis of the performance indices like MAPE, MAD and Relative error. Lower the value of performance indices better will be the performance of forecasting algorithm. The three companies’ sales value is taken on the consideration for the comparisons of the forecasting algorithms. The forecasting algorithm is judge on the three basis like on the basis of level of forecasting, performance on all training data sets and performance on the individual training data sets. From this we get which forecasting algorithm perform better on the basis of level of forecasting, performance on all training data sets and performance on the individual training data sets. This thesis paper provides that which algorithms are suitable for the kind of condition and scenario. The other objective of this thesis paper is validated the thesis paper reference[8] and also add the nice conclusion this paper.










3. Problem Definition:
There are different type of scenario comes during the forecasting. Which forecasting algorithm performs better on what kind of basis or scenario?. There are different type of forecasting algorithm and all forecasting algorithm has it’s own specialty of forecasting like some algorithm may perform better on the short term forecasting but performance of may worse on the long term forecasting, some algorithm may perform better on long term forecasting but may not perform better on the short term forecasting, some algorithm perform better when there is lot of training data etc. so from this thesis paper we can compare the forecasting algorithms on three basis on the level of forecasting , performance of algorithm on all training data set and performance of algorithm on individual training data sets. So from this thesis paper, forecasting algorithms is compared on the three basis and some result is obtained and get conclusion that which algorithm is more applicable for what kind of scenario.









4. Literature Review:
Macroeconomic forecasting in some form has a long history. The ancient Egyptians foretold harvests (a large part of what we would call their GDP) from the level reached by the Nile in the flood season. The Oracles of Delphi and Nostradamus are early examples of often ambiguous forecasters. In the 17th century Sir William Petty discerned a seven-year business cycle, suggesting a basis for systematic economic forecasts. In the USA a forecasting industry developed around 1910-1930 but much of it was wiped out by the Great Depression — which it failed to foresee. Macroeconomic forecasting as we know it today was a product of the Keynesian revolution. Official forecasts were produced regularly soon after World War II in the Scandinavian countries, and the practice spread to the UK in the early 1950s and most other advanced economies by the 1960s.Macroeconomic forecasting requires macroeconomists and macroeconomic data. The Australian Treasury started to recruit specialist economists by the late 1930s.Distinguished economists such as future secretaries Fred Wheeler and Roland Wilson and future Reserve Bank governor HC ‘Nugget’ Coombs joined Treasury around the start of World War II. The first official estimates of Australia’s national income on a Keynesian basis referred to the years 1938-39 to 1944-45 and were published with the 1945 budget as Estimates of National Income and Public Authority Income and Expenditure. The first macroeconomic forecasts for Australia were prepared around the same time. They appeared in some early drafts of the White Paper on Full Employment in 1945 but not in its final published version. The first public references to the outlook for national income started to appear in the budget speeches in the 1940s. A brief discussion of prospects for the forthcoming year first appeared in the supporting statements to the budget in 1968. They did not evolve into an explicit table of detailed forecasts until 1986. In the early 1960s Treasury and the Reserve Bank started regular meetings to discuss macroeconomic forecasts. These became formalized as the National Income Forecasting Committee, the forerunner of the Joint Economic Forecasting Group. At the same time as judgmental forecasting was being developed, more formal approaches were being made possible by the construction of econometric models of the Australian economy. A small national accounting model had been estimated by Trevor Swan (1943, 1945) in the Department of Post-War Reconstruction. Although Swan’s efforts were praised as a breakthrough by Colin Clark (1949), they did not progress far and were not published until after his death. The first Treasury model, constructed in conjunction with the Commonwealth Bureau of Census and Statistics (forerunner of the Australian Bureau of Statistics), was the National Income Forecasting (NIF) model; presented in Higgins (1970).The NIF model went through a considerable evolution, up to NIF-10, before a revamp as NIF-88; see Higgins and Fitzgerald (1973), Treasury (1981, 1984) and Simes and Horn (1988). NIF-88 was described at the time as a medium-sized model, with 97 behavioral equations[7].
There are different types of paper presented on the analysis of the forecasting algorithm. There different paper written on analysis of different forecasting algorithm. "Forecasting the retail sales of China’s catering industry using support vector machines" by Xiangsheng Xie;   Jiajun Ding;   Gang Hu; Syst. Eng. Inst., Guangdong Univ. of Technol., Guangzhou ,IEEE paper. This paper provides the comparison of the SVM method supervised learning method and ARIMA method in terms of accuracy of the algorithm. "Financial forecasting comparison of ARIMA, FFNN and SVR model" by Lahane Ashish Gajanan this paper provide the idea that Arima(1,1,1) perform better than arima other variable. There are other paper from which idea is generated. Spatial data mining for retail sale forecasting by maike Krause traudes,simon scheider,Stefan ruping , herald mebner. Evolving neural network for printed circuit board sales forecasting by pei- chann chang, yen wen wang,chi-yang tsai.





5. Methodology:
    5.1 Methodology Steps:               	
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                                               Fig5.1 methodology    
There are different steps that are followed during the forecasting and the analysis of the sales of the company. First of all the data is collected which is raw data and source of the data in this thesis paper is, gas station sales data is enter in the excel manually and the IBM company and ORACLE company sales data gets from website http:// www.google.com/finance/historical. Then second process is the data preprocessing in which all the data are repeated data and null data are eliminated. In the third process the model is estimated and in the fourth step then the training data is fetched to the forecasting tools SPSS version 17 for getting the forecasted data and in the last step the forecasted data is analysed and then some conclusion is get.


5.2Training Data File Organization:
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Fig5.2.2 splitting of the project12 file in three training data sets
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Fig5.2.3 splitting of the project13 file in three training data sets


 (
                   
Project14
                 1199 data sets
)
    



 (
Trainingdata11 1179
Testing 
data  20
) (
Trainingdata7 1148
Testing data 51
)         
 (
Trainingdata3 1099
Testing data 100
)                                     


Fig5.2.4 splitting of the project14 file in three training data sets
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Fig5.2.5 splitting of the project15 file in three training data sets
All the database of the company is been splited into same number of the training data sets so that it became easy to analyze the data on a same homogenous platform. Since same training datasets is been analyze with same algorithm with different sales of company.
5.3. Tools Used to Forecast Sales:
   1. IBM SPSS version 17: to forecast all the data 
    2. Microsoft excel 2007: to calculate all the absolute error, average value, MAPE, MAD, relative error and standard deviation.

5.4. How to Forecast the Data
                         


Old value                                          total data                                        new value

                                                   Time                               

Old value   training data                                                   testing data  new value

                                      Fig5.4.1 Data partition
                                                                                                                                                                                                                          

For calculating the relative error percentage, MAPE, MAD we need the actual value of the sales in future. How can we get the future sales actual value to calculate this parameter or performance indices? For example in gas station database we have a data of sales till date 2068-shrawan-13 and we are going to assume that 2068-ashad-13 data as training data and then fetch to forecasting tools and predict till 2068-shrawan 13 and we get one month predicted value and actual value of sales is already known and in this way the performance of the different algorithm is analysed.

5.5. Databases of the Company:
Database of the three companies has been taken which are gas stations, IBM Company and ORACLE Company has been taken.
5.5.1 Gas station database:5 years upto 2068 BS-shrawan-13 and only prediction of total sales is performed and each row indicates one day transaction.
	S.n
	Petrol sales(litre)
	Diesel sales(litre)
	Petrol rate Rupees
	Diesel rate rupees
	Total sales
rupees

	1
	1560
	1289
	62
	41
	149569

	2
	1669
	2281
	62
	41
	196999

	3
	1903
	1677
	62
	41
	186743



                            Table5.5.1 format of the database of gas station
Total sales (rupees) =petrol sale X Petrol rate + diesel sale X diesel rate
5.5.2 IBM Company database:6-october-2005 to 24 january 2012 and only prediction of the volume is performed and each row indicates one day transaction.
	Date
	Open
	High
	Low
	Close
	volume

	6-oct-2005
	79.82
	80.27
	78.7
	79.7
	8103100

	7-oct-2005
	80.05
	81.12
	80.09
	80.5
	6058300

	10-oct-2005
	81.24
	82.1
	81.08
	81.25
	7635600



                           Table5.5.2 format of the database of IBM Company
5.5.3 ORACLE Company:6-oct-2005 to 14 march 2012 and only prediction of the volume is performed and each row indicates one day transaction.
	Date
	Open
	High
	Low
	Close
	volume

	6-oct-2005
	12.19
	12.28
	11.9
	12.03
	44562100

	7-oct-2005
	12.07
	12.1
	11.85
	11.98
	38679100

	10-oct-2005
	11.97
	12.07
	11.85
	12.01
	29788200



                           Table5.5.3 format of the database of ORACLE Company
After getting the processed training data sets then it is feed on the forecasting tools spss version 17 and then apply the different forecasting algorithm and take out the Forecasted value and then get the average forecasted value and average real sale value then obtain the relative error, MAPE and MAD value.
 






6. Observations:
Observation and analysis of the forecasted sales of the company with different performance indices like Relative error, MAPE, MAD, standard deviation is performed on three basis.All the different training data sets of gas station, IBM company and ORACLE Company is been observed with the different algorithm like ARIMA(p,d,q), Exponential smoothing and Logarithmic curve estimation. All the training data sets is been fetched to the to ARIMA(p,d,q) where p,d,q value varies from 0 and 1.for eg prediction of ARIMA(0,0,0) is different than the prediction of ARIMA(0,0,1) on same training data sets. After choosing the best ARIMA(p,q,d) from the all  other ARIMA(p,q,d)  then it’s performance is then checked with the other algorithm like exponential smoothing and logarithmic curve estimation and best performance is been taken under consideration. Analysis is performed under the three basis:
   6.1 Performances on Level of Forecasting:
There are three level of forecasting  consider which are long term forecasting which is about 100 days or testing data, midterm forecasting which is about 50 days or testing data and short term forecasting which is about 20 days or testing data.

6.2 Performances on Overall Training Data:
There are all together 12 training data sets of each company and TD1 to TD12 and each training data set is been analyzed with different algorithm for example A(0,0,0) to A(1,1,1),exponential smoothing algorithm, logarithmic curve estimation then taking A(0,0,0) performance on each training data sets and as follow.


6.3 Performances on Each Training Data:
In this process we perform the A(0,0,0) performance on TD1 of  all three company and in this way the same analysis is been done with other algorithm and with different data sets and take best performance of arima algorithm among the arima algorithm then compare with other algorithm and take a best performance.

The observation of the average forecasted value and average real value, absolute forecast error value, MAPE value, MAD value calculation table is observed and shown on the appendix.












7. Analysis of Above Observation Table
       7.1. On Level of Forecasting
             Table7.1.1.Arima performance on gas station sales on long term forecasting(analysis from Table6.4.1.1)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	30.83
	0.3065
	12.09
	0.1202*

	A(0,0,1)
	30.76
	0.3063
	12.08
	0.1204

	A(0,1,0)
	22.24
	0.2208
	14.65
	0.2208

	A(0,1,1)
	13.79*
	0.1365*
	15.01
	0.1483

	A(1,0,0)
	30.61
	0.3043
	12.07*
	0.1213

	A(1,0,1)
	20.57
	0.2044
	13.22
	0.1306

	A(1,1,0)
	16.38
	0.1625
	16.12
	0.1594

	A(1,1,1)
	13.86
	0.1374
	14.42
	0.1426




             Table7.1.2.Arima performance on IBM company sales on long term forecasting(analysis from Table6.5.1.1)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	16.33
	0.1626
	7.61
	0.0762

	A(0,0,1)
	16.38
	0.1631
	7.44
	0.0745

	A(0,1,0)
	30.08
	0.2992
	17.88
	0.1771

	A(0,1,1)
	26.10
	0.2588
	37.39
	0.3700

	A(1,0,0)
	16.37
	0.1630
	6.95
	0.0696

	A(1,0,1)
	16.2*
	0.1613*
	6.51*
	0.0652*

	A(1,1,0)
	30.67
	0.3046
	30.54
	0.3019

	A(1,1,1)
	16.95
	0.1685
	16.80
	0.1666







Table7.1.3.Arima performance on ORACLE company sales on long term forecasting(analysis from Table6.6.1.1)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	11.28*
	0.1126*
	8.44
	0.0846

	A(0,0,1)
	11.32
	0.1129
	8.33
	0.0835

	A(0,1,0)
	39.11
	0.3882
	21.02
	0.2069

	A(0,1,1)
	19.54
	0.1938
	15.10
	0.1491

	A(1,0,0)
	11.31
	0.1128
	8.06
	0.0808

	A(1,0,1)
	11.34
	0.1131
	7.59*
	0.0761*

	A(1,1,0)
	37.99
	0.3771
	21.85
	0.2152

	A(1,1,1)
	13.80
	0.1374
	11.12
	0.1112



Table7.1.4.Arima performance on gas station sales on mid term forecasting(analysis from Table6.4.1.2)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	21.98
	0.4275
	15.09
	0.2904

	A(0,0,1)
	21.99
	0.4275
	14.82
	0.2852

	A(0,1,0)
	13.37
	0.2616
	15.78
	0.3098

	A(0,1,1)
	8.50
	0.1640
	9.83
	0.1880

	A(1,0,0)
	21.70
	0.4221
	14.06
	0.2706

	A(1,0,1)
	8.08
	0.1578
	4.17*
	0.0823*

	A(1,1,0)
	7.69*
	0.1504*
	5.36
	0.1056

	A(1,1,1)
	9.21
	0.1804
	8.03
	0.1578







Table7.1.5.Arima performance on IBM company sales on mid term forecasting(analysis from Table6.5.1.2)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	18.65
	0.3615
	18.22
	0.3488

	A(0,0,1)
	18.58
	0.3601
	18.04
	0.3453

	A(0,1,0)
	24.87
	0.4851
	11.89
	0.4851

	A(0,1,1)
	20.45
	0.3992
	5.59*
	0.1099*

	A(1,0,0)
	18.08
	0.3505
	17.08
	0.3269

	A(1,0,1)
	17.50*
	0.3394*
	15.58
	0.2982

	A(1,1,0)
	23.28
	0.4538
	13.89
	0.2708

	A(1,1,1)
	21.36
	0.4163
	8.90
	0.1719




Table7.1.6.Arima performance on ORACLE company sales on mid term forecasting(analysis from table6.6.1.2)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	12.70
	0.2483
	3.15*
	0.0628*

	A(0,0,1)
	12.75
	0.2505
	3.46
	0.0702

	A(0,1,0)
	30.14
	0.5896
	34.16
	0.6708

	A(0,1,1)
	16.72
	0.3275
	12.82
	0.2522

	A(1,0,0)
	12.85
	0.2511
	3.82
	0.0761

	A(1,0,1)
	12.92
	0.2525
	4.19
	0.0831

	A(1,1,0)
	20.27
	0.3975
	27.95
	0.5482

	A(1,1,1)
	9.85*
	0.1924*
	9.43
	0.1850









Table7.1.7.Arima performance on gas station sales on short term forecasting(analysis from Table6.4.1.3)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	22.5
	1.1250
	13.82
	0.6918

	A(0,0,1)
	22.37
	1.1188
	13.87
	0.6940

	A(0,1,0)
	11.31
	0.5656
	15.63
	0.7816

	A(0,1,1)
	10.67
	0.5339
	4.31
	0.2156

	A(1,0,0)
	21.53
	1.0764
	13.66
	0.6829

	A(1,0,1)
	5.20*
	0.2601*
	4.74
	0.2370

	A(1,1,0)
	12.48
	0.6244
	6.54
	0.3269

	A(1,1,1)
	11.58
	0.5794
	3.72*
	0.1861*




Table7.1.8. Arima performance on IBM company sales on short term forecasting(analysis from Table6.5.1.3)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	27.45
	1.3728
	16.57
	0.8289

	A(0,0,1)
	27.00
	1.3505
	15.84
	0.7922

	A(0,1,0)
	14.39*
	0.7200*
	7.16*
	0.3579*

	A(0,1,1)
	25.48
	1.2742
	15.03
	0.7518

	A(1,0,0)
	26.36
	1.3185
	15.02
	0.7512

	A(1,0,1)
	26.52
	1.3263
	14.61
	0.7303

	A(1,1,0)
	22.00
	1.1002
	9.11
	0.4556

	A(1,1,1)
	17.01
	0.8508
	9.20
	0.4603






Table7.1.9.Arima performance on ORACLE company sales on short term forecasting (analysis from Table6.6.1.3)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	10.93
	0.5469
	4.34
	0.2172

	A(0,0,1)
	10.63
	0.5321
	4.36
	0.2180

	A(0,1,0)
	14.31
	0.7158
	17.85
	0.8925

	A(0,1,1)
	18.7
	0.9351
	8.73
	0.4366

	A(1,0,0)
	9.88
	0.4945
	3.83
	0.1916

	A(1,0,1)
	8.45*
	0.4229*
	2.70*
	0.1351*

	A(1,1,0)
	17.41
	0.8707
	14.91
	0.7458

	A(1,1,1)
	10.14
	0.5073
	6.69
	0.3348




Table7.1.10.Exponential smoothing performance on the gas station sale on the basis of level of forecasting (analysis from Table6.4.2.1 to 6.4.2.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	13.44
	0.1332
	14.99
	0.1483

	Mid term
	10.90
	0.2135
	12.00
	0.2357

	Short term
	10.67
	0.5336
	3.78
	0.1894




Table7.1.11.Exponential smoothing performance on the IBM company sale on the basis of level of forecasting (analysis from Table6.5.2.1 to 6.5.2.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	22.70
	0.2251
	33.69
	0.3334

	Mid term
	17.71
	0.3457
	5.67
	0.1112

	Short term
	26.04
	1.3025
	16.48
	0.8243



Table7.1.12.Exponential smoothing performance on the ORACLE company sale on the basis of level of forecasting (analysis from Table6.6.2.1 to 6.6.2.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	15.41
	0.1537
	13.35
	0.1335

	Mid term
	15.08
	0.2951
	11.16
	0.2193

	Short term
	18.16
	0.9082
	8.72
	0.4361



Table7.1.13.Logarithmic performance on the gas station sale on the basis of level of forecasting (analysis from Table6.4.3.1 to 6.4.3.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	8.76
	0.0875
	8.91
	0.0892

	Mid term
	10.15
	0.1974
	6.17
	0.1175

	Short term
	8.11
	0.4059
	4.96
	0.2482



Table7.1.14.Logarithmic  performance on the IBM company sale on the basis of level of forecasting(analysis from Table6.5.3.1 to 6.5.3.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	17.97
	0.1793
	12.04
	0.1208

	Mid term
	17.68
	0.3420
	22.38
	0.4296

	Short term
	28.65
	1.4329
	18.97
	0.9484



Table7.1.15.Logarithmic performance on the ORACLE company sale on the basis of level of forecasting (analysis from table 6.6.3.1 to 6.6.3.3)
	
	Average relative error
	Average MAPE
	Standard deviation relative error
	Standard deviation MAPE

	Long term
	9.27
	0.0923
	5.32
	0.0533

	Mid term
	7.77
	0.1522
	6.35
	0.1249

	Short term
	8.64
	0.4322
	3.07
	0.1536



Table7.1.16.Overall comparision of all algorithms performance on gas station sales on the basis of level of forecasting (analysis from Table7.1.1,4,7,10,13)
	
	algorithm 
	Average
Relative error
	algorithm
	Average
MAPE
	algorithm
	Standard dev R.E
	algortihm
	Standar d dev MAPE

	Long term 
	Log
	8.76
	Log
	0.0875
	Log
	8.91
	Log
	0.0892

	Mid term
	A(1,1,0)
	7.69
	A(1,1,0)
	0.1504
	A(1,0,1)
	4.17
	A(1,1,0)
	0.1056

	Short term
	A(1,0,1)
	5.20
	A(1,0,1)
	0.2601
	A(1,1,1)
	3.72
	A(1,1,1)
	0.1861



Table7.1.17.Overall comparision of all algorithms performance on IBM company sales on the basis of level of forecasting(analysis from Table7.1.2,5,8,11,14) 
	
	algorithm 
	Average
Relative error
	algorithm
	Average
MAPE
	algorithm
	Standard dev R.E
	algortihm
	Standar d dev MAPE

	Long term 
	A(1,0,1)
	16.2
	A(1,0,1)
	0.1613
	A(1,0,1)
	6.51
	A(1,0,1)
	0.0652

	Mid term
	A(1,0,1)
	17.50
	A(1,0,1)
	0.3394
	A(0,1,1)
	5.59
	A(0,1,1)
	0.1099

	Short term
	A(0,1,0)
	14.39
	A(0,1,0)
	0.7200
	A(0,1,0)
	7.16
	A(0,1,0)
	0.3579








Table7.1.18.Overall comparision of all algorithms performance on ORACLE company sales on the basis of level of forecasting(analysis from Table7.1.3,6,9,12,15) 
	
	algorithm 
	Average
Relative error
	algorithm
	Average
MAPE
	algorithm
	Standard dev R.E
	algortihm
	Standar d dev MAPE

	Long term 
	Log
	9.27
	Log
	0.0923
	Log
	7.59
	Log
	0.0533

	Mid term
	Log
	7.77
	Log
	0.1522
	A(0,0,0)
	3.15
	A(0,0,0)
	0.0628

	Short term
	A(1,0,1)
	8.45
	A(1,0,1)
	0.4229
	A(1,0,1)
	2.70
	A(1,0,1)
	0.1351




Table7.1.19 Analyzing arima performance on all sales of the company on the Long term forecasting(analyzing Table7.1.1 to 7.1.3)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	A(0,0,0)
	19.48
	0.1939
	9.38
	0.0936
	10.14
	0.1006

	A(0,0,1)
	19.48
	0.1941
	9.28
	0.0928
	10.08
	0.1003

	A(0,1,0)
	30.47
	0.3027
	17.85
	0.2016
	8.44
	0.0837

	A(0,1,1)
	19.81
	0.1963
	22.5
	0.2224
	6.15
	0.0611

	A(1,0,0)
	19.43
	0.1933
	9.02*
	0.0902*
	10.00
	0.0992

	A(1,0,1)
	16.03
	0.1596
	9.10
	0.0906
	4.61
	0.0456

	A(1,1,0)
	28.34
	0.2814
	22.83
	0.2255
	10.99
	0.1091

	A(1,1,1)
	14.87*
	0.1477*
	14.11
	0.1401
	1.80*
	0.0179*







Table7.1.20.Analyzing arima performance on all sales of the company on the mid term forecasting(analyzing Table7.1.4 to 7.1.6)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	A(0,0,0)
	17.77
	0.3457
	12.15
	0.234
	4.70
	0.0906

	A(0,0,1)
	17.77
	0.3460
	12.10
	0.2335
	4.67
	0.0893

	A(0,1,0)
	22.79
	0.4454
	20.61
	0.4885
	8.57
	0.1675

	A(0,1,1)
	15.22
	0.2969
	9.41
	0.1833
	6.11
	0.1205

	A(1,0,0)
	17.54
	0.3412
	11.65
	0.2245
	4.44*
	0.0858*

	A(1,0,1)
	12.83*
	0.2499*
	7.98*
	0.1545*
	4.71
	0.0908

	A(1,1,0)
	17.08
	0.3349
	15.73
	0.3082
	8.27
	0.1613

	A(1,1,1)
	13.47
	0.2630
	8.78
	0.1715
	6.83
	0.1328



Table7.1.21.Analyzing arima performance on all sales of the company on the short forecasting(analyzing Table7.1.7 to 7.1.9)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	A(0,0,0)
	20.29
	1.0149
	11.57
	0.5793
	8.47
	0.4238

	A(0,0,1)
	20
	1.0004
	11.35
	0.5680
	8.43
	0.4218

	A(0,1,0)
	13.33
	0.6671
	13.54
	0.6773
	1.75*
	0.0879*

	A(0,1,1)
	18.28
	0.9144
	9.35
	0.468
	7.41
	0.3705

	A(1,0,0)
	19.25
	0.9631
	10.83
	0.5419
	8.47
	0.4235

	A(1,0,1)
	13.39
	0.6697
	7.35
	0.3674
	11.48
	0.5743

	A(1,1,0)
	17.29
	0.8651
	10.18
	0.5094
	4.76
	0.2379

	A(1,1,1)
	12.91*
	0.6458*
	6.53*
	0.3270*
	3.62
	0.1811



Table7.1.22.Analyzing exponential smoothing performance on all sales of the company on the level of forecasting(analyzing Table7.1.10 to 7.1.12)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	Long term
	17.18
	0.1706
	20.67
	0.2050
	4.87
	0.0482

	Mid term
	14.56
	0.2847
	9.61
	0.1887
	3.43
	0.0667

	Short term
	18.29
	0.9147
	9.66
	0.4832
	7.68
	0.3844


Table7.1.23.Analyzing logarithmic algorithm performance on all sales of the company on the level of forecasting(analyzing Table7.1.13 to 7.1.15)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	Long term
	12.00
	0.1197
	8.75
	0.0877
	5.17
	0.0516

	Mid term
	11.86
	0.2305
	11.63
	0.224
	5.17
	0.0991

	Short term
	15.13
	0.757
	9.00
	0.4500
	11.70
	0.5854



Table7.1.24.Overall analyzing the all the algorithm on all the sales of the company on the level of forecasting(analyzing Table7.1.19 to 7.1.22)
	
	algo
	Average R.E
	algo
	Average MAPE
	algo
	Average S.D  R.E

	Long term
	Log
	12.00
	Log
	0.1197
	Log
	8.75

	Mid term
	Log
	11.86
	Log
	0.2305
	A(1,0,1)
	7.98

	Short term
	A(1,1,1)
	12.91
	A(1,1,1)
	0.6458
	A(1,1,1)
	6.53




	
	algo
	Average
S.D MAPE
	algo
	S.D Average R.E
	algo
	S.D Average MAPE

	Long term
	Log
	0.0877
	A(1,1,1)
	1.80
	A(1,1,1)
	0.0179

	Mid term
	A(1,0,1)
	0.1545
	Exp
	3.43
	Exp
	0.0667

	Short term
	A(1,1,1)
	0.3270
	A(0,1,0)
	1.75
	A(0,1,0)
	0.0879





7.2.On the Basis of Overall Training Data:
Table7.2.1.Performance of the arima algorithm on gas station sale on basis of different training data sets(analysis from Table6.4.4.1 to 6.4.4.12)
	
	Average relative error
	Average MAPE
	Standard deviation of  relative error
	Standard deviation of MAPE

	A(0,0,0)
	25.10
	0.6196
	13.11
	0.5472

	A(0,0,1)
	25.04
	0.6176
	13.04
	0.5451

	A(0,1,0)
	15.64
	0.3493
	14.75
	0.4736

	A(0,1,1)
	10.99 *
	0.2765
	9.90
	0.2528

	A(1,0,0)
	24.61
	0.6009
	12.81
	0.5263

	A(1,0,1)
	11.28
	0.2074*
	10.34
	0.1540*

	A(1,1,0)
	12.18
	0.3124
	10.21
	0.3037

	A(1,1,1)
	11.55
	0.2991
	9.05 *
	0.2549




Table7.2.2.Performance of the arima algorithm on IBM company sale on basis of different training data sets(analysis from Table6.5.4.1 to 6.5.4.12)
	
	Average relative error
	Average MAPE
	Standard deviation of  relative error
	Standard deviation of MAPE

	A(0,0,0)
	20.81
	0.6323
	14.36
	0.7269

	A(0,0,1)
	20.65
	0.6246
	13.97
	0.7069

	A(0,1,0)
	23.11
	0.5014
	13.64
	0.3009 *

	A(0,1,1)
	24.01
	0.6441
	21.41
	0.6441

	A(1,0,0)
	20.27
	0.6107
	13.23
	0.6812

	A(1,0,1)
	20.07
	0.6090
	12.61
	0.6762

	A(1,1,0)
	25.32
	0.5821
	18.59
	0.4989

	A(1,1,1)
	18.44 *
	0.4785 *
	11.24*
	0.4002







Table7.2.3.Performance of the arima algorithm on ORACLE company sale on basis of different training data sets(analysis from Table6.6.4.1 to 6.6.4.12)
	
	Average relative error
	Average MAPE
	Standard deviation of  relative error
	Standard deviation of MAPE

	A(0,0,0)
	11.64
	0.3026
	5.28
	0.2276

	A(0,0,1)
	11.57
	0.2981
	5.31
	0.2223

	A(0,1,0)
	27.82
	0.5645
	25.66
	0.6095

	A(0,1,1)
	18.32
	0.4855
	11.37
	0.4346

	A(1,0,0)
	11.34
	0.2861
	5.22
	0.2013

	A(1,0,1)
	10.90 *
	0.2628 *
	5.12 *
	0.1610 *

	A(1,1,0)
	25.22
	0.5484
	22.23
	0.5504

	A(1,1,1)
	11.26
	0.2789
	8.58
	0.2688




Table7.2.4.Performance of the exponential smoothing on gas station sale on basis of different training data sets(analysis from Table6.4.5.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	11.67
	0.2935
	10.31
	0.2521




Table7.2.5.Performance of the exponential smoothing on IBM company sale on basis of different training data sets(analysis from table6.5.5.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	22.15
	0.6244
	20.13
	0.6873





Table7.2.6.Performance of the exponential smoothing on ORACLE company sale on basis of different training data sets(analysis from table6.6.5.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	16.21
	0.4521
	10.26
	0.4323



Table7.2.7.Performance of the logarithmic on gas station sale on basis of different training data sets(analysis from Table6.4.6.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	9.01
	0.2302
	6.29
	0.2044



Table7.2.8.Performance of the logarithmic on IBM company sale on basis of different training data sets(analysis from table6.5.6.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	21.44
	0.6514
	17.39
	0.7984



Table7.2.9.Performance of the logarithmic on ORACLE company sale on basis of different training data sets(analysis from table6.6.6.1)
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	8.56
	0.2256
	4.66
	0.1882






Table7.2.10.Overall comparision of all algorithms performance on gas station sales on the basis of different training data sets (analysis from table7.2.1,4,10)
	Algorithm
	Average relative error
	Algorithm 
	Average MAPE
	Algorithm
	Standard deviation of R.E
	Algorithm
	Standard deviation MAPE

	Log
	9.01
	A(1,0,1)
	0.2074
	Log
	6.29
	Log
	0.2044



Table7.2.11.Overall comparision of all algorithms performance on IBM company sales on the basis of different training data sets(analysis from table7.2.2,5,8) 
	Algorithm
	Average relative error
	Algorithm 
	Average MAPE
	Algorithm
	Standard deviation of R.E
	Algorithm
	Standard deviation MAPE

	A(1,1,1)
	18.44
	A(1,1,1)
	0.4785
	A(1,1,1)
	11.24
	A(0,1,0)
	0.3009




Table7.2.12.Overall comparision of all algorithms performance on ORACLE company sales on the basis of different training data sets(analysis from table7.2.3,6,9) 
	Algorithm
	Average relative error
	Algorithm 
	Average MAPE
	Algorithm
	Standard deviation of R.E
	Algorithm
	Standard deviation MAPE

	Log
	8.56
	Log
	0.2256
	Log
	4.66
	A(1,0,1)
	0.1610





Table7.2.13.Analyzing arima performance on all sales of the company on the all training data sets(analysis from Table7.2.1 to 7.2.3)
	
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	A(0,0,0)
	19.18
	0.5181
	10.91
	0.5005
	6.87
	0.1867

	A(0,0,1)
	19.08
	0.5134
	10.77
	0.4914
	6.86
	0.1865

	A(0,1,0)
	22.19
	0.4717
	18.01
	0.4613
	6.14
	0.1106

	A(0,1,1)
	17.77
	0.4687
	14.22
	0.4438
	6.52
	0.1843

	A(1,0,0)
	18.74
	0.4992
	10.42
	0.4696
	6.76
	0.1846

	A(1,0,1)
	14.08
	0.3597
	9.35*
	0.3304
	5.18
	0.2176

	A(1,1,0)
	20.90
	0.4809
	17.01
	0.451
	7.55
	0.1469

	A(1,1,1)
	13.75*
	0.3521*
	9.62
	0.3079*
	4.06*
	0.1098*



Table7.2.14.Analyzing exponential smoothing performance on all sales of the company on the all training data sets(analysis from Table7.2.4 to 7.2.6)
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	16.67
	0.4566
	13.56
	0.4572
	5.25
	0.1654





Table7.2.15.Analyzing logarithmic algortihm performance on all sales of the company on the all training data sets(analysis from table7.2.7 to 7.2.9)
	Average R.E
	Average MAPE
	Average S.D  R.E
	Average
S.D MAPE
	S.D Average R.E
	S.D Average MAPE

	13.00
	0.3690
	9.44
	0.397
	7.30
	0.2445





Table7.2.16.Overall analyzing the all the algorithm on all the sales of the company on the all training data sets(analysis from table7.2.13 to 7.2.15)
	algo
	Average R.E
	algo
	Average MAPE
	algo
	Average S.D  R.E

	Log
	13.00
	A(1,1,1)
	0.3521
	A(1,0,1)
	9.35



	algo
	Average
S.D MAPE
	algo
	S.D Average R.E
	algo
	S.D Average MAPE

	A(1,1,1)
	0.3079
	A(1,1,1)
	4.06
	A(1,1,1)
	0.1098
















7.3 On the Basis of Individual Training Data:
Table7.3.1.Analyzing arima performance on all sales of company when training data set is 199(analyze from table6.4.4.1,6.5.4.1,6.6.4.1)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	10.48
	0.1037
	3.51
	0.0347

	A(0,0,1)
	10.56
	0.1045
	3.36
	0.0333

	A(0,1,0)
	43.67
	0.4337
	19.21
	0.1917

	A(0,1,1)
	41.91
	0.415
	35.38
	0.3503

	A(1,0,0)
	10.74
	0.1057
	3.11
	0.0297

	A(1,0,1)
	9.28*
	0.0918*
	0.2443*
	0.0024*

	A(1,1,0)
	30.97
	0.4670
	30.97
	0.3067

	A(1,1,1)
	21.52
	0.2131
	13.93
	0.1379





Table7.3.2.Analyzing arima performance on all sales of company when training data set is 249(analysis from table6.4.4.2, 6.5.4.2,  6.6.4.2)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	10.57
	0.2073
	3.79
	0.0742

	A(0,0,1)
	10.61
	0.2082
	3.76
	0.0738

	A(0,1,0)
	14.99
	0.2939
	16.97
	0.3327

	A(0,1,1)
	19.42
	0.3810
	13.35
	0.2618

	A(1,0,0)
	10.66
	0.2092
	3.69*
	0.0724

	A(1,0,1)
	10.27*
	0.2015
	3.96
	0.0777

	A(1,1,0)
	13.22
	0.1092*
	15.70
	0.0538*

	A(1,1,1)
	16.84
	0.3303
	7.12
	0.1397





Table7.3.3.Analyzing arima performance on all sales of company when training data set is 280(analysis from table6.4.4.3 , 6.5.4.3, 6.6.4.3)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	9.07
	0.4536
	6.06
	0.3034

	A(0,0,1)
	8.90
	0.4455
	6.07
	0.3038

	A(0,1,0)
	7.28*
	0.3646*
	4.85
	0.2427

	A(0,1,1)
	9.65
	0.4827
	5.02
	0.2514

	A(1,0,0)
	8.55
	0.4278
	5.81
	0.2906

	A(1,0,1)
	8.73
	0.4371
	4.88
	0.2441

	A(1,1,0)
	8.36
	0.4187
	3.10*
	0.1553*

	A(1,1,1)
	11.63
	0.5814
	4.16
	0.2088




Table7.3.4.Analyzing arima performance on all sales of company when training data set is 599(analysis from table6.4.4.4 , 6.5.4.4 6.6.4.4)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	20.27
	0.2000
	18.81
	0.1852

	A(0,0,1)
	20.24
	0.2004
	18.66
	0.1846

	A(0,1,0)
	36.25
	0.3588
	23.85
	0.2361

	A(0,1,1)
	26.04
	0.2511
	16.00
	0.1535

	A(1,0,0)
	20.37
	0.2017
	18.60
	0.1841

	A(1,0,1)
	20.49
	0.2029
	18.27
	0.1809

	A(1,1,0)
	36.49
	0.3613
	26.91
	0.2664

	A(1,1,1)
	17.90*
	0.1773*
	14.44*
	0.1430*







Table7.3.5.Analyzing arima performance on all sales of company when training data set is 649(analysis from table6.4.4.5 ,6.5.4.5, 6.6.4.5)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	11.24
	0.2205
	2.25
	0.0442

	A(0,0,1)
	11.40
	0.2236
	2.19*
	0.0430*

	A(0,1,0)
	26.29
	0.5136
	12.15
	0.2383

	A(0,1,1)
	17.18
	0.3336
	10.10
	0.1950

	A(1,0,0)
	11.65
	0.2285
	2.31
	0.0453

	A(1,0,1)
	9.43*
	0.1849*
	5.01
	0.0986

	A(1,1,0)
	18.53
	0.3634
	9.60
	0.1884

	A(1,1,1)
	12.38
	0.2428
	7.33
	0.1437



Table7.3.6.Analyzing arima performance on all sales of company when training data set is 680(analysis from table6.4.4.6, 6.5.4.6, 6.6.4.6)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	17.70
	0.8851
	9.77
	0.4887

	A(0,0,1)
	17.53
	0.8769
	9.90
	0.4953

	A(0,1,0)
	8.43
	0.4216
	10.54
	0.5270

	A(0,1,1)
	20.76
	1.0385
	5.04*
	0.2524*

	A(1,0,0)
	16.92
	0.8466
	9.69
	0.4848

	A(1,0,1)
	11.07
	0.5537
	13.27
	0.6639

	A(1,1,0)
	13.67
	0.6837
	7.92
	0.3962

	A(1,1,1)
	13.37
	0.6688
	5.48
	0.2740








Table7.3.7Analyzing arima performance on all sales of company when training data set is 1099(analysis from table6.4.4.7, 6.5.4.7, 6.6.4.7)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	21.03
	0.2103
	8.36
	0.0837

	A(0,0,1)
	21.1
	0.211
	8.24
	0.0824

	A(0,1,0)
	24.13
	0.2413
	11.70
	0.1170

	A(0,1,1)
	7.91
	0.0791
	3.26
	0.0326

	A(1,0,0)
	20.99
	0.2099
	7.99
	0.0799

	A(1,0,1)
	17.37
	0.1736
	4.57
	0.0457

	A(1,1,0)
	16.00
	0.1600
	7.01
	0.0701

	A(1,1,1)
	2.26*
	0.0226*
	1.79*
	0.0179*



Table7.3.8.Analyzing arima performance on all sales of company when training data set is 1148(analysis from Table 6.4.4.8 , 6.5.4.8 , 6.6.4.8)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	17.84
	0.3499
	11.91
	0.2337

	A(0,0,1)
	17.94
	0.3519
	11.85
	0.2323

	A(0,1,0)
	33.35
	0.6540
	41.60
	0.8158

	A(0,1,1)
	14.88
	0.2919
	11.70
	0.2295

	A(1,0,0)
	17.84
	0.3489
	11.68
	0.2290

	A(1,0,1)
	12.88
	0.2526
	5.75*
	0.1127*

	A(1,1,0)
	25.02
	0.4907
	32.00
	0.6276

	A(1,1,1)
	11.26*
	0.2208*
	15.32
	0.3005








Table7.3.9.Analyzing arima performance on all sales of company when training data set is 1179(analysis from Table6.4.4.9 , 6.5.4.9 , 6.6.4.9)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	21.73
	1.0868
	11.18
	0.5593

	A(0,0,1)
	21.71
	1.0858
	11.70
	0.5853

	A(0,1,0)
	31.71
	1.5857
	9.92
	0.4960

	A(0,1,1)
	23.77
	1.1891
	15.54
	0.7770

	A(1,0,0)
	21.00
	1.0502
	12.13
	0.6065

	A(1,0,1)
	12.70*
	0.6354*
	5.39*
	0.2699*

	A(1,1,0)
	27.56
	1.3783
	11.38
	0.5696

	A(1,1,1)
	15.75
	0.7880
	12.01
	0.6010



Table7.3.10.Analyzing arima performance on all sales of company when training data set is 1500(analysis from Table6.4.4.10, 6.5.4.10 , 6.6.4.10)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	26.15
	0.2615
	14.01
	0.1401

	A(0,0,1)
	26.05
	0.2605
	14.03
	0.1403

	A(0,1,0)
	17.72
	0.1772
	6.92
	0.0692

	A(0,1,1)
	3.39*
	0.0339*
	1.95*
	0.0195*

	A(1,0,0)
	25.62
	0.2562
	13.93
	0.1393

	A(1,0,1)
	17.01
	0.1701
	6.34
	0.0634

	A(1,1,0)
	13.73
	0.1373
	8.70
	0.0870

	A(1,1,1)
	17.81
	0.1781
	14.00
	0.1400









Table7.3.11.Analyzing arima performance on all sales of company when training data set is 1548(analysis from Table6.4.4.11 , 6.5.4.11 ,6.6.4.11)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	31.47
	0.6052
	18.92
	0.3639

	A(0,0,1)
	31.15
	0.5991
	18.91
	0.3637

	A(0,1,0)
	16.54
	0.3182
	11.36
	0.2186

	A(0,1,1)
	9.42*
	0.1812*
	9.39*
	0.1807*

	A(1,0,0)
	30.02
	0.5773
	17.99
	0.3460

	A(1,0,1)
	18.75
	0.3607
	18.76
	0.3608

	A(1,1,0)
	11.56
	0.2223
	15.80
	0.3038

	A(1,1,1)
	13.42
	0.2582
	13.06
	0.2512




Table7.3.12.Analyzing arima performance on all sales of company when training data set is 1580(analysis from Table6.4.4.12 , 6.5.4.12 , 6.6.4.12)
	
	Average relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	A(0,0,0)
	32.67
	1.6341
	18.03
	0.9018

	A(0,0,1)
	31.87
	1.5936
	17.24
	0.8622

	A(0,1,0)
	5.93*
	0.2967*
	4.59*
	0.2294*

	A(0,1,1)
	18.94
	0.9474
	15.55
	0.7777

	A(1,0,0)
	30.55
	1.5278
	16.63
	0.8314

	A(1,0,1)
	21.06
	1.0529
	23.11
	1.1553

	A(1,1,0)
	19.59
	0.9797
	10.27
	0.5136

	A(1,1,1)
	10.89
	0.5449
	7.40
	0.3700







Table7.3.13.Analyzing exponential smoothing performance on all sales of company on training data sets as on table(analysis from Table6.4.5.1 ,6.5.5.1 ,6.6.5.1)
	Training data sets
	Average Relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	199
	33.97
	0.3363
	33.53
	0.3320

	249
	19.07
	0.3740
	8.90
	0.1746

	280
	8.49
	0.4293
	5.51
	0.2756

	599
	24.33
	0.2409
	17.31
	0.1713

	649
	17.75
	0.3481
	11.55
	0.2266

	680
	21.09
	1.0547
	6.50
	0.3249

	1099
	7.71
	0.0771
	5.06
	0.0506

	1148
	12.87
	0.2524
	10.81
	0.2119

	1179
	24.14
	1.2074
	16.23
	0.8119

	1500
	2.73
	0.0273
	2.48
	0.0248

	1548
	8.56
	0.1647
	8.04
	0.1546

	1580
	19.44
	0.9722
	15.31
	0.7656



Table7.3.14Analyzing logarithmic algorithm performance on all sales of company on training data sets as on table(analysis from Table6.4.6.1 , 6.5.6.1 ,6.6.6.1)
	Training data sets
	Average Relative error
	Average MAPE
	Standard deviation of relative error
	Standard deviation of MAPE

	199
	5.30
	0.0525
	5.06
	0.0501

	249
	11.81
	0.2316
	5.58
	0.1094

	280
	7.62
	0.3815
	4.43
	0.2217

	599
	7.75
	0.0767
	2.38
	0.0236

	649
	4.62
	0.0907
	1.97
	0.0388

	680
	11.82
	0.5912
	6.81
	0.3406

	1099
	16.13
	0.1613
	10.06
	0.1005

	1148
	7.14
	0.1400
	3.80
	0.0746

	1179
	17.05
	0.8530
	10.88
	0.5440

	1500
	18.82
	0.1882
	12.81
	0.1282

	1548
	23.91
	0.4599
	24.43
	0.4699

	1580
	24.04
	1.2024
	27.00
	1.3501





Table7.3.15 Overall analyzing of all algorithm performance on all sales of the company on the basis of training data sets as below on table.(analysis from a Table 7.3.1 to7.3.12 , 13, 14)

	Training data
	Algo
	Avg R.E
	Algo
	Avg MAPE
	Algo
	S.D R.E
	Algo
	S.D MAPE

	199
	Log
	5.30
	Log
	0.0525
	A(1,0,1)
	0.2443
	A(1,0,1)
	0.0024

	249
	A(1,0,1)
	10.27
	A(1,1,0)
	0.1092
	A(1,0,0)
	3.69
	A(1,1,0)
	0.0538

	280
	A(0,1,0)
	7.28
	A(0,1,0)
	0.3646
	A(1,1,0)
	3.10
	A(1,1,0)
	0.1553

	599
	Log
	7.75
	Log
	0.0767
	Log
	2.38
	Log
	0.0236

	649
	Log
	4.62
	Log
	0.0907
	Log
	1.97
	Log
	0.0388

	680
	A(0,1,0)
	8.43
	A(0,1,0)
	0.4216
	A(0,1,1)
	5.04
	A(0,1,1)
	0.2524

	1099
	A(1,1,1)
	2.26
	A(1,1,1)
	0.0226
	A(1,1,1)
	1.79
	A(1,1,1)
	0.0179

	1148
	Log
	7.14
	Log
	0.1400
	Log
	3.80
	Log
	0.0746

	1179
	A(1,0,1)
	12.70
	A(1,0,1)
	0.6354
	A(1,0,1)
	5.39
	A(1,0,1)
	0.2699

	1500
	Exp
	2.73
	Exp
	0.0273
	A(0,1,1)
	1.95
	A(0,1,1)
	0.0195

	1548
	Exp
	8.56
	Exp
	0.1647
	Exp
	8.04
	Exp
	0.1546

	1580
	A(0,1,0)
	5.93
	A(0,1,0)
	0.2967
	A(0,1,0)
	4.59
	A(0,1,0)
	0.2294



Table7.3.16.A (1,1,1) perform better when the training data exceed the 1000 data(analysis from Table7.3.1 to 7.3.12)
	Training data
	Average R.E
	Average MAPE
	Training data
	Average R.E
	Average MAPE

	199
	21.52
	0.2131
	1099
	2.26
	0.0226

	249
	16.84
	0.3303
	1148
	11.26
	0.2208

	280
	11.63
	0.5814
	1179
	15.75
	0.7880

	599
	17.90
	0.1773
	1500
	17.81
	0.1781

	649
	12.38
	0.2428
	1548
	13.42
	0.2582

	680
	13.37
	0.6688
	1580
	10.89
	0.5449



Average error below 1000 data is 15.60
Average error above 1000 data is 11.89

7.4. Graph:


Fig7.4.1Best gas station relative error on level of forecasting: This fig show comparisons of long term forecasting,mid term forecasting, short term forecasting of gas station on basis of relative error. 

           Fig7.4.2Best gas station MAPE on level of forecasting: This fig show comparisons of long term forecasting,mid term forecasting, short term forecasting of gas station on basis of MAPE.

       Fig7.4.3.Best gas station standard deviation of relative error on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of gas station on basis of S.D relative error.


  Fig7.4.4.best gas station standard deviation of MAPE on level of forecasting This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of gas station on basis of S.D MAPE.


Fig7.4.5.Best gas station performance on all set of training data: This figure show that comparisons on all training data on the basis of relative error, MAPE, S.D of relative error, S.D MAPE of gas station.



   Fig7.4.6.Best IBM  relative error on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of IBM company on basis of relative error.


Fig7.4.7Best IBM MAPE on the level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of IBM company on basis of MAPE.


Fig7.4.8.Best IBM standard deviation of relative error on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of IBM company on basis of S.D of relative error.

Fig7.4.9.Best IBM on standard deviation of MAPE on level of forecasting : This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of IBM company on basis of S.D of MAPE.


Fig7.4.10.Best IBM performance on all training data sets: This figure show that comparisons on all training data on the basis of relative error, MAPE, S.D of relative error, S.D MAPE of IBM.


Fig7.4.11.Best oracle relative error on the level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of ORACLE company on basis of relative error.


Fig7.4.12.Best oracle MAPE on the level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of ORACLE company on basis of MAPE.


Fig7.4.13.Best oracle standard deviation of relative error on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of ORACLE company on basis of S.D of relative error.


Fig7.4.14.Best oracle standard deviation of MAPE on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of ORACLE company on basis of S.D of MAPE

Fig7.4.15.Best oracle performance on all training data sets: This figure show that comparisons on all training data on the basis of relative error, MAPE, S.D of relative error, S.D MAPE of ORACLE.


Fig7.4.16.Best all sales of company relative error on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of all company on basis of  relative error.


Fig7.4.17.Best all sales of the company MAPE on level of forecasting This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of all company on basis of  MAPE.


Fig7.4.18.Best all sales of the company standard deviation of relative error on level of forecasting:This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of all company on basis of S.D of relative error.


Fig7.4.19.Best all sales of the company standard deviation of MAPE on level of forecasting: This fig show comparisons of long term forecasting, midterm forecasting, short term forecasting of all company on basis of S.D of MAPE.


Fig7.4.20.Best all sales of the company on all training data sets This figure show that comparisons on all training data on the basis of relative error, MAPE, S.D of relative error, S.D MAPE of all companies.


Fig7.4.21.Best all sales of company on training data sets 199: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 199.

Fig7.4.22.Best all sales of company on training data sets 249: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 249.

Fig7.4.23.Best all sales of company on training data sets 280: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 280.

Fig7.4.24.Best all sales of company on training data sets 599: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 599.

Fig7.4.25.Best all sales of company on training data sets 649: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 649.

Fig7.4.26.Best all sales of company on training data sets 680: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 680.

Fig7.4.27.Best all sales of company on training data sets 1099: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1099.

Fig7.4.28.Best all sales of company on training data sets 1148: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1148.

Fig7.4.29.Best all sales of company on training data sets 1179: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1179.

Fig7.4.30.Best all sales of company on training data sets 1500: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1500.

Fig7.4.31.Best all sales of company on training data sets 1548:This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1548.

Fig7.4.32.Best all sales of company on training data sets 1580: This figure shows that the comparisons of different algorithm on the basis of Relative error, MAPE, S.D of relative error, S.D of MAPE of all companies when training data set is 1580.


  Fig7.4.33. A(1,1,1) performance on different set of training data: This figure show the comparisons of A(1,1,1) performance on   different training data sets of all companies on the basis of Relative error and MAPE.







7.5 Result and Discussion:
     7.5.1: On the Basis of Level of Forecasting(from table7.1.24):
On the long term forecasting, logarithmic algorithm has lowest value on relative error (12%) and MAPE(0.1197%)  and Arima algorithm has lowest value on the S.D of R.E(1.80) and S.D of MAPE(0.0179).so logarithmic algorithm perform better on performance and Arima algorithm perform better on the consistency of algorithm.
On the mid term forecasting Mixed performance and value is obtained.
On the short term forecasting arima has lowest value on Realtive error(12.91%) ,MAPE(0.6458), S.D of RE(1.75) and S.D of MAPE(0.0879) so arima algorithm perform better on the performance and consistency of the algorithm.
       7.5.2:On the Basis of Overall Training data Sets(from table7.2.16):
On the overall training data, logarithmic algorithm has lowest value on the relative error(13%) and on other the arima algorithm has lowest value MAPE(0.3521%), S.D of R.E(4.06) and S.D of MAPE(0.1098) so arima performace better on the consistency and performance.
      7.7.3:On the Basis of Individual Training Data Sets(from tabe7.3.15)
On the basis of the majority the arima algorithm perform better on the consistency and performance.
A(1,1,1) perform better when the training data exceed the 1000 training data sets(table7.3.16). The average relative error is 15.60% on the training data less than 1000 and The average relative error is 11.89 % on the training data more than 1000.
       

8. Conclusion and Future Works:
From the analysis of the table7.1.23 on level of forecasting some analysis has been done which are for the long term forecasting logarithmic curve estimation better with the consistent result, for a mid term forecasting Mixed result has been get and for the short term forecasting Arima perform better with the consistent result. From analysis of table7.2.16 on the basis of overall training data sets arima performs better with consistent result. From the analysis of the table7.3.15 on the basis of individual training data sets, with majority of training data Arima perform better with the consistency. From the reference paper no 8,the Arima(1,1,1) perform better among the another Arima. From my observation and analysis(table7.3.16) shows that A(1,1,1) perform better when the training data sets is approximately more than 1000 and performance is worse for less than approximately 1000 data. Another conclusion that is drawn about Arima algorithm(table7.3.1 to 7.3.12) is that for the training data more than 1000 data arima perform with the consistency. 
Future works that can be done is under the seasonal data and Factor Directional Symmetry(D.S) can be analysed and we can perform this with other algorithm like support vector regression, Feed forward neural network etc. we can also analyze the performance of the algorithm on the preprocess data and raw data.
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                                                   APPENDIX
Chapter 6 Observation data:
6.4 observation table of gas station with different algorithm:
     6.4.1. Arima Algorithm on level of forecasting:
 TABLE6.4.1.1.When testing data is 100 or long term forecasting table of arima
	
	Total data
	no of (T)
	filename
	Avg (F) sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	199
	TD1
	245953
	287786
	41833
	14.54
	0.1439
	414.18

	A(0.0,1)
	300
	199
	TD1
	246174
	287786
	41612
	14.45
	0.1431
	412

	A(0,1,0)
	300
	199
	TD1
	350722
	287786
	62936
	21.87
	0.2165
	623.12

	A(0,1,1)
	300
	199
	TD1
	331721
	287786
	43935
	15.26
	0.1511
	435

	A(1,0,0)
	300
	199
	TD1
	246516
	287786
	41270
	14.34
	0.14
	408.61

	A(1,0,1)
	300
	199
	TD1
	261394
	287786
	26392
	9.17
	0.0907
	261.06

	A(1,1,0)
	300
	199
	TD1
	328872
	287786
	41086
	14.28
	0.1413
	406.79

	A(1,1,1)
	300
	199
	TD1
	333907
	287786
	46121
	16.02
	0.1586
	456.64

	A(0,0,0)
	700
	599
	TD2
	285761
	471574
	185813
	39.61
	0.3901
	1839.73

	A(0.0,1)
	700
	599
	TD2
	285565
	471574
	186009
	39.44
	0.3904
	1841.67

	A(0,1,0)
	700
	599
	TD2
	269171
	471574
	202403
	42.92
	0.4249
	2003.99

	A(0,1,1)
	700
	599
	TD2
	309255
	471574
	162319
	34.42
	0.3402
	1607.11

	A(1,0,0)
	700
	599
	TD2
	284751
	471574
	186823
	39.62
	0.3922
	1849.73

	A(1,0,1)
	700
	599
	TD2
	285009
	471574
	186565
	39.56
	0.3917
	1847.17

	A(1,1,0)
	700
	599
	TD2
	284432
	471574
	187142
	39.68
	0.3929
	1852.89

	A(1,1,1)
	700
	599
	TD2
	314098
	471574
	157476
	33.39
	0.3306
	1559.16

	A(0,0,0)
	1199
	1099
	TD3
	422683
	593312
	170629
	28.75
	0.2876
	1706.29

	A(0.0,1)
	1199
	1099
	TD3 
	422490
	593312
	170822
	28.79
	0.2879
	1708.22

	A(0,1,0)
	1199
	1099
	TD3
	507701
	593312
	85611
	14.43
	0.1442
	856.11

	A(0,1,1)
	1199
	1099
	TD3
	567726
	593312
	25586
	4.31
	0.0431
	255.86

	A(1,0,0)
	1199
	1099
	TD3
	423910
	593312
	169402
	28.55
	0.2855
	1694.02

	A(1,0,1)
	1199
	1099
	TD3
	484266
	593312
	109046
	18.38
	0.1837
	1090.04

	A(1,1,0)
	1199
	1099
	TD3
	546391
	593312
	46921
	7.91
	0.079
	469.21

	A(1,1,1)
	1199
	1099
	TD3
	567966
	593312
	25346
	4.27
	0.0427
	253.46

	A(0,0,0)
	1600
	1500
	TD4
	487025
	817694
	330669
	40.43
	0.4044
	3306.69

	A(0.0,1)
	1600
	1500
	TD4
	487503
	817694
	330191
	40.38
	0.4038
	3301.91

	A(0,1,0)
	1600
	1500
	TD4
	737781
	817694
	79913
	9.77
	0.0977
	799.13

	A(0,1,1)
	1600
	1500
	TD4
	808045
	817694
	9649
	1.18
	0.0118
	96.49

	A(1,0,0)
	1600
	1500
	TD4
	490922
	817694
	326772
	39.95
	0.3996
	3267.72

	A(1,0,1)
	1600
	1500
	TD4
	693610
	817694
	124084
	15.17
	0.1517
	1240.84

	A(1,1,0)
	1600
	1500
	TD4
	787526
	817694
	30168
	3.68
	0.0368
	301.69

	A(1,1,1)
	1600
	1500
	TD4
	803077
	817694
	14617
	1.78
	0.0178
	146.17



Table6.4.1.2.When testing data is 51 and mid term forecasting table of arima
	
	Total data
	no of T
	filename
	A  (F) sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	249
	TD5
	255917
	280151
	24234
	8.65
	0.1696
	503.15

	A(0.0,1)
	300
	249
	TD5
	255862
	280151
	24289
	8.66
	0.1699
	476.25

	A(0,1,0)
	300
	249
	TD5
	280552
	280151
	401
	0.1431
	0.0028
	7.86

	A(0,1,1)
	300
	249
	TD5
	291550
	280151
	11399
	4.06
	0.0797
	223.5

	A(1,0,0)
	300
	249
	TD5
	255780
	280151
	24371
	8.69
	0.1705
	477.86

	A(1,0,1)
	300
	249
	TD5
	259223
	280151
	20928
	7.47
	0.1464
	410.35

	A(1,1,0)
	300
	249
	TD5
	272057
	280151
	8094
	2.88
	0.056
	158.7

	A(1,1,1)
	300
	249
	TD5
	305396
	280151
	25245
	9.01
	0.1766
	495

	A(0,0,0)
	700
	649
	TD6
	302649
	335743
	33094
	9.85
	0.1933
	648.90

	A(0.0,1)
	700
	649
	TD6
	301051
	335743
	34692
	10.33
	0.2026
	680.23

	A(0,1,0)
	700
	649
	TD6
	214795
	335743
	120948
	36.02
	0.7063
	2371.52

	A(0,1,1)
	700
	649
	TD6
	413677
	335743
	77934
	23.21
	0.4451
	1528.11

	A(1,0,0)
	700
	649
	TD6
	298836
	335743
	36907
	10.99
	0.2155
	723.66

	A(1,0,1)
	700
	649
	TD6
	320829
	335743
	14914
	4.46
	0.0870
	292.43

	A(1,1,0)
	700
	649
	TD6
	290295
	335743
	45448
	13.54
	0.2654
	891.13

	A(1,1,1)
	700
	649
	TD6
	404985
	335743
	69242
	20.62
	0.4043
	1357.68

	A(0,0,0)
	1199
	1148
	TD7
	428864
	618131
	189267
	30.61
	0.6004
	3711.11

	A(0.0,1)
	1199
	1148
	TD7
	429773
	618131
	188358
	30.47
	0.5974
	3693.29

	A(0,1,0)
	1199
	1148
	TD7
	547487
	618131
	70644
	11.43
	0.2240
	1385.17

	A(0,1,1)
	1199
	1148
	TD7
	591463
	618131
	26668
	4.31
	0.0845
	522.9

	A(1,0,0)
	1199
	1148
	TD7
	433719
	618131
	184412
	29.83
	0.5849
	3615.92

	A(1,0,1)
	1199
	1148
	TD7
	531146
	618131
	86985
	14.07
	0.2759
	1705.58

	A(1,1,0)
	1199
	1148
	TD7
	550388
	618131
	67743
	10.95
	0.2148
	1328.29

	A(1,1,1)
	1199
	1148
	TD7
	591527
	618131
	26604
	4.3
	0.0843
	521.64

	A(0,0,0)
	1600
	1548
	TD8
	497430
	813194
	315764
	38.83
	0.7467
	6072.38

	A(0.0,1)
	1600
	1548
	TD8
	499791
	813194
	313403
	38.53
	0.7411
	6026.98

	A(0,1,0)
	1600
	1548
	TD8
	861202
	813194
	48008
	5.90
	0.1135
	923.23

	A(0,1,1)
	1600
	1548
	TD8
	833092
	813194
	19898
	2.44
	0.0470
	382.65

	A(1,0,0)
	1600
	1548
	TD8
	509769
	813194
	303425
	37.31
	0.7175
	5835.09

	A(1,0,1)
	1600
	1548
	TD8
	761496
	813194
	51698
	6.35
	0.1222
	994.19

	A(1,1,0)
	1600
	1548
	TD8
	840921
	813194
	27727
	3.4
	0.0655
	533.21

	A(1,1,1)
	1600
	1548
	TD8
	837101
	813194
	23907
	2.93
	0.0565
	459.75







Table6.4.1.3.When testing data is 20 or short term forecasting of arima
	
	Total data
	no of (T)
	filename
	Avg (F) sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD


	A(0,0,0)
	300
	280
	TD9
	260708
	250645
	10063
	4.01
	0.20
	503.15

	A(0.0,1)
	300
	280
	TD9
	260320
	250645
	9675
	3.86
	0.1930
	483.75

	A(0,1,0)
	300
	280
	TD9
	256437
	250645
	5792
	2.31
	0.1155
	289.6

	A(0,1,1)
	300
	280
	TD9
	278915
	250645
	28270
	11.27
	0.5639
	1413.5

	A(1,0,0)
	300
	280
	TD9
	259858
	250645
	9213
	3.67
	0.1837
	460.65

	A(1,0,1)
	300
	280
	TD9
	265120
	250645
	14475
	5.77
	0.2887
	723.75

	A(1,1,0)
	300
	280
	TD9
	263075
	250645
	12430
	4.95
	0.2479
	621.5

	A(1,1,1)
	300
	280
	TD9
	288547
	250645
	37902
	15.12
	0.7560
	1895

	A(0,0,0)
	700
	680
	TD10
	310356
	387875
	77519
	19.99
	0.9992
	3875.95

	A(0.0,1)
	700
	680
	TD10
	310464
	387875
	77411
	19.95
	0.9978
	3870.55

	A(0,1,0)
	700
	680
	TD10
	389598
	387875
	1723
	0.44
	0.0222
	86.15

	A(0,1,1)
	700
	680
	TD10
	451004
	387875
	63129
	16.27
	0.8137
	3156.45

	A(1,0,0)
	700
	680
	TD10
	316017
	387875
	71858
	18.52
	0.9263
	3592.9

	A(1,0,1)
	700
	680
	TD10
	387641
	387875
	234
	0.0603
	0.0030
	11.7

	A(1,1,0)
	700
	680
	TD10
	423317
	387875
	35442
	9.13
	0.4568
	1772.1

	A(1,1,1)
	700
	680
	TD10
	439763
	387875
	51888
	13.37
	0.6688
	2594.4

	A(0,0,0)
	1199
	1179
	TD11
	433097
	661950
	228853
	34.57
	1.7286
	11442.65

	A(0.0,1)
	1199
	1179
	TD11
	429577
	661950
	232373
	35.10
	1.7552
	11618.65

	A(0,1,0)
	1199
	1179
	TD11
	435417
	661950
	226533
	34.22
	1.711
	11326.65

	A(0,1,1)
	1199
	1179
	TD11
	622174
	661950
	39776
	6.00
	0.3004
	1988.8

	A(1,0,0)
	1199
	1179
	TD11
	432572
	661950
	229378
	34.65
	1.732
	11468.9

	A(1,0,1)
	1199
	1179
	TD11
	586645
	661950
	75305
	11.38
	0.5688
	3765.25

	A(1,1,0)
	1199
	1179
	TD11
	548193
	661950
	113757
	17.19
	0.8592
	5687.85

	A(1,1,1)
	1199
	1179
	TD11
	618901
	661950
	43049
	6.5
	0.3251
	2152.45

	A(0,0,0)
	1600
	1580
	TD12
	504799
	736230
	231521
	31.43
	1.5723
	11576.05

	A(0.0,1)
	1600
	1580
	TD12
	511059
	736230
	225171
	30.58
	1.5292
	11258.55

	A(0,1,0)
	1600
	1580
	TD12
	675309
	736230
	60921
	8.27
	0.4137
	3046.05

	A(0,1,1)
	1600
	1580
	TD12
	803653
	736230
	67423
	9.15
	0.4578
	3371.15

	A(1,0,0)
	1600
	1580
	TD12
	520684
	736230
	215546
	29.28
	1.4638
	10777.3

	A(1,0,1)
	1600
	1580
	TD12
	762743
	736230
	26513
	3.60
	0.1800
	1325.65

	A(1,1,0)
	1600
	1580
	TD12
	598669
	736230
	137561
	18.67
	0.9338
	6878.05

	A(1,1,1)
	1600
	1580
	TD12
	819867
	736230
	83637
	11.36
	0.5680
	4181.85








6.4.2 Exponential smoothing on level of forecasting:
           Table6.4.2.1. when testing data is 100 or Long term forecasting exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	331936
	287786
	44150
	15.34
	0.1518
	437.12

	700
	599
	TD2
	311488
	471574
	160086
	33.94
	0.3361
	1585

	1199
	1099
	TD3
	576914
	593312
	16398
	2.76
	0.0276
	163.98

	1600
	1500
	TD4
	803305
	817694
	14389
	1.75
	0.0175
	143.89



Table6.4.2.2. when testing data is 50 or mid term forecasting exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	304812
	280151
	24661
	8.80
	0.1726
	483.54

	700
	649
	TD6
	431325
	335743
	95582
	28.46
	0.5582
	1874.15

	1199
	1148
	TD7
	595193
	618131
	22938
	3.71
	0.0727
	449.76

	1600
	1548
	TD8
	834716
	813194
	21522
	2.64
	0.0508
	413.88



Table6.4.2.3when testing data is 20 or short term forecasting exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	278732
	250645
	28087
	11.20
	0.5602
	1404.35

	700
	680
	TD10
	446494
	387875
	58619
	15.11
	0.7556
	2930.95

	1199
	1179
	TD11
	623076
	661950
	38874
	5.87
	0.2936
	1943.7

	1600
	1580
	TD12
	813583
	736230
	77353
	10.50
	0.5253
	3867.65


6.4.3 Logarithmic curve estimation on level of forecasting:
 Table6.4.3.1.when testing data is 100 or long term forecasting of log algorithm
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	287213
	287786
	573
	0.1991
	0.0020
	5.67

	700
	599
	TD2
	435503
	471574
	36071
	7.64
	0.0757
	357.13

	1199
	1099
	TD3
	557952
	593312
	35360
	5.95
	0.0596
	353.60

	1600
	1500
	TD4
	643807
	817694
	173887
	21.26
	0.2127
	1738.87



Table6.4.3.2.when testing data is 50 or mid term forecasting of  log algorithm
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	295502
	280151
	15351
	5.47
	0.1074
	301

	700
	649
	TD6
	358922
	335743
	23179
	6.90
	0.1354
	454.49

	1199
	1148
	TD7
	561799
	618131
	56332
	9.11
	0.1787
	1104.54

	1600
	1548
	TD8
	657510
	813194
	155684
	19.14
	0.3682
	2993.92



Table6.4.3.3.when testing data is 20 or short term forecasting of log algorithm
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	240479
	250645
	10166
	4.05
	0.2028
	508.30

	700
	680
	TD10
	370640
	387875
	17235
	4.44
	0.2222
	861.75

	1199
	1179
	TD11
	565066
	661950
	96884
	14.63
	0.7318
	4844.2

	1600
	1580
	TD12
	667448
	736230
	68782
	9.34
	0.4671
	3439.1



6.4.4 Arima algorithm on the training data sets
Table6.4.4.1.when training data is 199 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300


	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	245953
	246174
	350722
	331721
	246516
	261394
	328872
	333907

	Avg real sale
	287786
	287786
	287786
	287786
	287786
	287786
	287786
	287786

	Avg Absolute error 
	41833
	41612
	62936
	43935
	41270
	26392
	41086
	46121

	Relative error%
	14.54
	14.45
	21.87
	15.26
	14.34
	9.17
	14.28
	16.02

	MAPE%
	0.1439
	0.1431
	0.2165
	0.1511
	0.14
	0.0907
	0.1413
	0.1586

	MAD
	414.18
	412
	623.12
	435
	408.61
	261.06
	406.79
	456.64




Table6.4.4.2.when training data is 249 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	255917
	255862
	280552
	291550
	255780
	259223
	272057
	305396

	Avg real sale
	280151
	280151
	280151
	280151
	280151
	280151
	280151
	280151

	Avg Absolute error 
	24234
	24289
	401
	11399
	24371
	20928
	8094
	25245

	Relative error%
	8.65
	8.66
	0.1431
	4.06
	8.69
	7.47
	2.88
	9.01

	MAPE%
	0.1696
	0.1699
	0.0028
	0.0797
	0.1705
	0.1464
	0.056
	0.1766

	MAD
	475.17
	476.25
	7.86
	223.5
	477.86
	410.35
	158.7
	495


 
      Table6.4.4.3.when Training data is 280 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	260708
	260320
	256437
	278915
	259858
	265120
	263075
	288547

	Avg real sale
	250645
	250645
	250645
	250645
	250645
	250645
	250645
	250645

	Avg Absolute error 
	10063
	9675
	5792
	28270
	9213
	14475
	12430
	37902

	Relative error%
	4.01
	3.86
	2.31
	11.27
	3.67
	5.77
	4.95
	15.12

	MAPE%
	0.2
	0.1930
	0.1155
	0.5639
	0.1837
	0.2887
	0.2479
	0.7560

	MAD
	503.15
	483.75
	289.6
	1413.5
	460.65
	723.75
	621.5
	1895.1




Table6.4.4.4.when Training data is 599 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	285761
	285565
	269171
	309255
	284751
	285009
	284432
	314098

	Avg real sale
	471574
	471574
	471574
	471574
	471574
	471574
	471574
	471574

	Avg Absolute error 
	185813
	186009
	202403
	162319
	186823
	186565
	187142
	157746

	Relative error%
	39.61
	39.44
	42.92
	34.42
	39.62
	39.56
	39.68
	33.39

	MAPE%
	0.3901
	0.3904
	0.4249
	0.3207
	0.3922
	0.3917
	0.3929
	0.3306

	MAD
	1839.73
	1841.67
	2003.99
	1607.11
	1849.73
	1847.17
	1852.89
	1559.16




 
Table6.4.4.5.when Training data is 649 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	302649


	301051
	214795
	413677
	298836
	320829
	290295
	404985

	Avg real sale
	335743
	335743
	335743
	335743
	335743
	335743
	335743
	335743

	Avg Absolute error 
	33094
	34692
	120948
	77934
	36907
	14914
	45448
	69242

	Relative error%
	9.85
	10.33
	36.02
	23.21
	10.99
	4.46
	13.54
	20.62

	MAPE%
	0.1933
	0.2026
	0.7063
	0.4451
	0.2155
	0.0870
	0.2654
	0.4043

	MAD
	648.90
	680.23
	2371.52
	1528.11
	723.66
	292.43
	891.13
	1357.68



Table6.4.4.6.when Training data is 680 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	310356
	310464
	389598
	451004
	316017
	387641
	423317
	439763

	Avg real sale
	387875
	387875
	387875
	387875
	387875
	387875
	387875
	387875

	Avg Absolute error 
	77519
	77411
	1723
	63129
	71858
	234
	35442
	51888

	Relative error%
	19.99
	19.95
	0.44
	16.27
	18.52
	0.0603
	9.13
	13.37

	MAPE%
	0.9992
	0.9978
	0.0222
	0.8137
	0.9263
	0.00301
	0.4568
	0.6688

	MAD
	3875.95
	3870.55
	86.15
	3156.45
	3592.9
	11.7
	1772.1
	2594.4



Table6.4.4.7.when Training data is 1099 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	422683
	422490
	507701
	567726
	423910
	484266
	546391
	567966

	Avg real sale
	593312
	593312
	593312
	593312
	593312
	593312
	593312
	593312

	Avg Absolute error 
	170629
	170822
	85611
	25586
	169402
	109046
	46921
	25346

	Relative error%
	28.75
	28.79
	14.43
	4.31
	28.55
	18.38
	7.91
	4.27

	MAPE%
	0.2876
	0.2879
	0.1442
	0.0431
	0.2855
	0.1837
	0.079
	0.0427

	MAD
	1706.29
	1708.22
	856.11
	255.86
	1694.02
	1090.04
	469.21
	253.46


Table6.4.4.8.when Training data is 1148 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	428864
	429773
	547487
	591463
	433719
	531146
	550388
	591527

	Avg real sale
	618131
	618131
	618131
	618131
	618131
	618131
	618131
	618131

	Avg Absolute error 
	189267
	188358
	70644
	26668
	184412
	86985
	67743
	26604

	Relative error%
	30.61
	30.47
	11.43
	4.31
	29.83
	14.07
	10.95
	4.3

	MAPE%
	0.6004
	0.5974
	0.2240
	0.0845
	0.5849
	0.2759
	0.2148
	0.0843

	MAD
	3711.11
	3693.29
	1385.17
	522.9
	3615.92
	1705.58
	1328.29
	521.64



Table6.4.4.9.when Training data is 1179 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	433097
	429577
	435417
	622174
	432572
	586645
	548193
	618901

	Avg real sale
	661950
	661950
	661950
	661950
	661950
	661950
	661950
	661950

	Avg Absolute error 
	228853
	232373
	226533
	39776
	229378
	75305
	113757
	43049

	Relative error%
	34.57
	35.10
	34.22
	6.00
	34.65
	11.38
	17.19
	6.5

	MAPE%
	1.7286
	1.7552
	1.711
	0.3004
	1.732
	0.5688
	0.8592
	0.3251

	MAD
	11442.65
	11618.65
	11326.65
	1988.8
	11468.9
	3765.25
	5687.85
	2152.45



Table6.4.4.10.when Training data is 1500 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	487025
	487503
	737781
	808045
	490922
	693610
	787526
	803077

	Avg real sale
	817694
	817694
	817694
	817694
	817694
	817694
	817694
	817694

	Avg Absolute error 
	330669
	330191
	79913
	9649
	326772
	124084
	30168
	14617

	Relative error%
	40.43
	40.38
	9.77
	1.18
	39.95
	15.17
	3.68
	1.78

	MAPE%
	0.4044
	0.4038
	0.0977
	0.0118
	0.3996
	0.1517
	0.03689
	0.0178

	MAD
	3306.69
	3301.91
	799.13
	96.49
	3267.72
	1240.84
	301.69
	146.17



table6.4.4.11.when Training data is 1548 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	52
	52
	52
	52
	52
	52
	52
	52

	Avg forecast sale
	497430
	499791
	861202
	833092
	509769
	761496
	840921
	837101

	Avg real sale
	813194
	813194
	813194
	813194
	813194
	813194
	813194
	813194

	Avg Absolute error 
	315764
	313403
	48008
	19898
	303425
	51698
	27727
	23907

	Relative error%
	38.83
	38.53
	5.90
	2.44
	37.31
	6.35
	3.40
	2.93

	MAPE%
	0.7467
	0.7411
	0.1135
	0.0470
	0.7175
	0.1222
	0.0655
	0.0565

	MAD
	6072.38
	6026.98
	923.23
	382.65
	5835.09
	994.19
	533.21
	459.75



Table6.4.4.12.when Training data is 1580 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	504799
	511059
	675309
	803653
	520684
	762743
	598669
	819867

	Avg real sale
	736230
	736230
	736230
	736230
	736230
	736230
	736230
	736230

	Avg Absolute error 
	231521
	225171
	60921
	67423
	215546
	26513
	137561
	83637

	Relative error%
	31.43
	30.58
	8.27
	9.15
	29.28
	3.60
	18.67
	11.36

	MAPE%
	1.5723
	1.5292
	0.4137
	0.4578
	1.4638
	0.1800
	0.9338
	0.5680

	MAD
	11576.05
	11258.55
	3046.05
	3371.15
	10777.3
	1325.65
	6878.05
	4181.85



6.4.5. Exponential algorithm on the training data:
Table6.4.5.1 all training data sets of exponential smoothing
	total no data
	No of testing data
	No of training data
	filename
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	331936
	287786
	44150
	15.34
	0.1518
	437.12

	300
	51
	249
	TD5
	304812
	280151
	24661
	8.80
	0.1726
	483.54

	300
	20
	280
	TD9
	278732
	250645
	28067
	11.20
	0.5602
	1404.35

	700
	101
	599
	TD2
	311488
	471574
	160086
	33.94
	0.3361
	1585

	700
	51
	649
	TD6
	431325
	335743
	95582
	28.46
	0.5582
	1874.15

	700
	20
	680
	TD10
	446494
	387875
	58619
	15.11
	0.7556
	2930.95

	1199
	100
	1099
	TD3
	576914
	593312
	16398
	2.76
	0.0276
	163.98

	1199
	51
	1148
	TD7
	595193
	618131
	22938
	3.71
	0.0727
	449.76

	1199
	20
	1179
	TD11
	623076
	661950
	38874
	5.87
	0.2936
	1943.7

	1600
	100
	1500
	TD4
	803305
	817694
	14389
	1.75
	0.0175
	143.89

	1600
	52
	1548
	TD8
	834716
	813194
	21522
	2.64
	0.0508
	413.88

	1600
	20
	1580
	TD12
	813583
	736230
	77353
	10.50
	0.5253
	3867.65



6.4.6. logarithmic curve estimation on the training data:
      Table6.4.6.1 all training data sets of log algorithm
	total no data
	No of testing data
	No of training data
	filename
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	287213
	287786
	573
	0.1991
	0.0020
	5.67

	300
	51
	249
	TD5
	295502
	280151
	15351
	5.47
	0.1074
	301

	300
	20
	280
	TD9
	240479
	250645
	10166
	4.05
	0.2028
	508.30

	700
	101
	599
	TD2
	435503
	471574
	36071
	7.64
	0.0757
	357.13

	700
	51
	649
	TD6
	358922
	335743
	23179
	6.90
	0.1354
	454.49

	700
	20
	680
	TD10
	370640
	387875
	17235
	4.44
	0.2222
	861.75

	1199
	100
	1099
	TD3
	557952
	593312
	35360
	5.95
	0.0596
	353.60

	1199
	51
	1148
	TD7
	561799
	618131
	56332
	9.11
	0.1787
	1104.54

	1199
	20
	1179
	TD11
	565066
	661950
	96884
	14.63
	0.7318
	4844.20

	1600
	100
	1500
	TD4
	643807
	817694
	173887
	21.26
	0.2127
	1738.87

	1600
	52
	1548
	TD8
	657510
	813194
	155684
	19.14
	0.3682
	2993.92

	1600
	20
	1580
	TD12
	667448
	736230
	68782
	9.34
	0.4671
	3439.10






















6.5.Observation table of IBM Company using different algorithm:
Table6.5.1.1.When testing data is 100 or log term forecasting using Arima
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	199
	TD1
	5840837
	5387109
	453728
	8.42
	0.0833
	4492.35

	A(0.0,1)
	300
	199
	TD1
	5849977
	5387109
	462868
	8.59
	0.0850
	4582.85

	A(0,1,0)
	300
	199
	TD1
	8135168
	5387109
	2748059
	51.01
	0.5050
	27208.5

	A(0,1,1)
	300
	199
	TD1
	9808294
	5387109
	4421185
	82.06
	0.8125
	43774.10

	A(1,0,0)
	300
	199
	TD1
	5876742
	5387109
	489633
	9.08
	0.0899
	4847.85

	A(1,0,1)
	300
	199
	TD1
	5902503
	5387109
	515394
	9.56
	0.0947
	5102.91

	A(1,1,0)
	300
	199
	TD1
	9470148
	5387109
	4083039
	75.79
	0.7504
	40426.12

	A(1,1,1)
	300
	199
	TD1
	7400278
	5387109
	2013169
	37.37
	0.3700
	19932.36

	A(0,0,0)
	700
	599
	TD2
	6718688
	8313770
	1595082
	19.18
	0.1899
	15792.89

	A(0.0,1)
	700
	599
	TD2
	6722628
	8313770
	1591142
	19.13
	0.1894
	15753.88

	A(0,1,0)
	700
	599
	TD2
	7501418
	8313770
	812352
	9.77
	0.0967
	8043.08

	A(0,1,1)
	700
	599
	TD2
	7682835
	8313770
	630935
	7.58
	0.0751
	6246.88

	A(1,0,0)
	700
	599
	TD2
	6733196
	8313770
	1580574
	19.01
	0.1882
	15649.24

	A(1,0,1)
	700
	599
	TD2
	6750444
	8313770
	1563326
	18.80
	0.1861
	15478.47

	A(1,1,0)
	700
	599
	TD2
	7637070
	8313770
	676700
	8.13
	0.0805
	6700

	A(1,1,1)
	700
	599
	TD2
	8711646
	8313770
	397876
	4.78
	0.0473
	3939.36

	A(0,0,0)
	1199
	1099
	TD3
	7505117
	6692117
	813000
	12.14
	0.1214
	8130

	A(0.0,1)
	1199
	1099
	TD3
	7521522
	6692117
	829405
	12.39
	0.1239
	8294.05

	A(0,1,0)
	1199
	1099
	TD3
	9177220
	6692117
	2485103
	37.13
	0.3713
	24851.03

	A(0,1,1)
	1199
	1099
	TD3
	7406869
	6692117
	714752
	10.68
	0.1068
	7147.52

	A(1,0,0)
	1199
	1099
	TD3
	7536684
	6692117
	844567
	12.62
	0.1262
	8445.67

	A(1,0,1)
	1199
	1099
	TD3
	7520020
	6692117
	827903
	12.37
	0.1237
	8279.03

	A(1,1,0)
	1199
	1099
	TD3
	8032467
	6692117
	1340350
	20.02
	0.2002
	13403.5

	A(1,1,1)
	1199
	1099
	TD3
	6806120
	6692117
	114003
	1.70
	0.0170
	1140.03

	A(0,0,0)
	1600
	1500
	TD4
	7052912
	5615100
	1437812
	25.60
	0.2560
	14378.12

	A(0.0,1)
	1600
	1500
	TD4
	7043729
	5615100
	1428629
	25.44
	0.2544
	14286.29

	A(0,1,0)
	1600
	1500
	TD4
	4356560
	5615100
	1258540
	22.41
	0.2241
	12585.4

	A(0,1,1)
	1600
	1500
	TD4 
	5384040
	5615100
	231060
	4.11
	0.0411
	2310.6

	A(1,0,0)
	1600
	1500
	TD4
	7007449
	5615100
	1392349
	24.79
	0.2479
	13923.49

	A(1,0,1)
	1600
	1500
	TD4
	6966726
	5615100
	1351626
	24.07
	0.2407
	13516.26

	A(1,1,0)
	1600
	1500
	TD4
	4561695
	5615100
	1053405
	18.76
	0.1876
	10534.05

	A(1,1,1)
	1600
	1500
	TD4
	6961996
	5615100
	1346896
	23.98
	0.2398
	13468.96












Table6.5.1.2.when testing data is 50 or mid term forecasting of arima
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	249
	TD5
	5603677
	6100178
	496501
	8.13
	0.1595
	9735.31

	A(0.0,1)
	300
	249
	TD5
	5597936
	6100178
	502242
	8.23
	0.1614
	9847.88

	A(0,1,0)
	300
	249
	TD5
	4057180
	6100178
	2042998
	33.49
	0.6566
	40058.78

	A(0,1,1)
	300
	249
	TD5
	4513122
	6100178
	1587056
	26.01
	0.5101
	31118.74

	A(1,0,0)
	300
	249
	TD5
	5588471
	6100178
	511707
	8.38
	0.1644
	10033.47

	A(1,0,1)
	300
	249
	TD5
	5578425
	6100178
	521753
	8.55
	0.1677
	10230.45

	A(1,1,0)
	300
	249
	TD5
	4190886
	6100178
	1909292
	31.29
	0.6137
	37437.09

	A(1,1,1)
	300
	249
	TD5
	4965872
	6100178
	1134306
	18.59
	0.3646
	22241.29

	A(0,0,0)
	700
	649
	TD6
	6868342
	7973152
	1104810
	13.85
	0.2716
	21662.94

	A(0.0,1)
	700
	649
	TD6
	6861917
	7973152
	1111235
	13.93
	0.2732
	21788.92

	A(0,1,0)
	700
	649
	TD6
	5565406
	7973152
	2407746
	30.19
	0.5921
	47210.70

	A(0,1,1)
	700
	649
	TD6
	6153474
	7973152
	1819678
	22.82
	0.4475
	35679.96

	A(1,0,0)
	700
	649
	TD6
	6838370
	7973152
	1134782
	14.23
	0.2790
	22250.62

	A(1,0,1)
	700
	649
	TD6
	6817248
	7973152
	1155904
	14.49
	0.2842
	22664.78

	A(1,1,0)
	700
	649
	TD6
	5611756
	7973152
	2361396
	29.61
	0.5807
	46301.88

	A(1,1,1)
	700
	649
	TD6
	8769366
	7973152
	796214
	9.98
	0.1958
	15612.03

	A(0,0,0)
	1199
	1148
	TD7
	7413497
	7973332
	559835
	7.02
	0.1376
	10977.15

	A(0.0,1)
	1199
	1148
	TD7
	7422096
	7973332
	551236
	6.91
	0.1355
	10808.54

	A(0,1,0)
	1199
	1148
	TD7
	8555893
	7973332
	582561
	7.30
	0.1432
	11422.76

	A(0,1,1)
	1199
	1148
	TD7
	6945684
	7973332
	1027648
	12.88
	0.2527
	20149.96

	A(1,0,0)
	1199
	1148
	TD7
	7455098
	7973332
	518234
	6.49
	0.1274
	10161.45

	A(1,0,1)
	1199
	1148
	TD7
	7443996
	7973332
	529336
	6.63
	0.1301
	10379.13

	A(1,1,0)
	1199
	1148
	TD7
	8170285
	7973332
	196953
	2.47
	0.0484
	3861.82

	A(1,1,1)
	1199
	1148
	TD7
	5673842
	7973332
	2299490
	28.83
	0.5654
	45088.03

	A(0,0,0)
	1600
	1548
	TD8
	7034676
	4830742
	2203934
	45.62
	0.8773
	42383.34

	A(0.0,1)
	1600
	1548
	TD8
	7017290
	4830742
	2186548
	45.26
	0.8704
	42049

	A(0,1,0)
	1600
	1548
	TD8
	3452776
	4830742
	1377966
	28.52
	0.5485
	26499.34

	A(0,1,1)
	1600
	1548
	TD8
	3859121
	4830742
	971621
	20.11
	0.3867
	18658.01

	A(1,0,0)
	1600
	1548
	TD8
	6919401
	4830742
	2088659
	43.23
	0.8314
	40166.51

	A(1,0,1)
	1600
	1548
	TD8
	6779796
	4830742
	1949054
	40.34
	0.7759
	37481.80

	A(1,1,0)
	1600
	1548
	TD8
	3392129
	4830742
	1438613
	29.78
	0.5726
	27665.63

	A(1,1,1)
	1600
	1548
	TD8
	6186432
	4830742
	1355690
	28.06
	0.5396
	26070.96



Table6.5.1.3.when testing data is 20 or short term forecasting of arima
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD


	A(0,0,0)
	300
	280
	TD9
	5740287
	4957215
	783072
	15.79
	0.7898
	39153.6

	A(0.0,1)
	300
	280
	TD9
	5733329
	4957215
	776114
	15.65
	0.7828
	38805.7

	A(0,1,0)
	300
	280
	TD9
	4582510
	4957215
	374705
	7.55
	0.3779
	18735.25

	A(0,1,1)
	300
	280
	TD9
	4758096
	4957215
	199119
	4.01
	0.2008
	9955.95

	A(1,0,0)
	300
	280
	TD9
	5700281
	4957215
	743066
	14.98
	0.7494
	37153.3

	A(1,0,1)
	300
	280
	TD9
	5670023
	4957215
	712808
	14.37
	0.7189
	35640.4

	A(1,1,0)
	300
	280
	TD9
	4504132
	4957215
	453083
	9.13
	0.4569
	22654.15

	A(1,1,1)
	300
	280
	TD9
	5589955
	4957215
	632740
	12.76
	0.6382
	31637

	A(0,0,0)
	700
	680
	TD10
	6879285
	9313555
	2434270
	26.13
	1.3068
	121713.5

	A(0.0,1)
	700
	680
	TD10
	6890901
	9313555
	2422654
	26.01
	1.3006
	121132.7

	A(0,1,0)
	700
	680
	TD10
	7415427
	9313555
	1898128
	20.38
	1.019
	94906.4

	A(0,1,1)
	700
	680
	TD10
	6870251
	9313555
	2443304
	26.23
	1.3116
	122165.2

	A(1,0,0)
	700
	680
	TD10
	6916550
	9313555
	2397005
	25.73
	1.2868
	119850.25

	A(1,0,1)
	700
	680
	TD10
	6908783
	9313555
	2404772
	25.82
	1.2910
	120238.6

	A(1,1,0)
	700
	680
	TD10
	7187525
	9313555
	2126030
	22.82
	1.1413
	106301.5

	A(1,1,1)
	700
	680
	TD10
	8577867
	9313555
	735688
	7.89
	0.3949
	36784.4

	A(0,0,0)
	1199
	1179
	TD11
	7455003
	6394328
	1060675
	16.58
	0.8293
	53033.75

	A(0.0,1)
	1199
	1179
	TD11
	7459146
	6394328
	1064818
	16.65
	0.8326
	53240.9

	A(0,1,0)
	1199
	1179
	TD11
	7723203
	6394328
	1328875
	20.78
	1.0391
	66443.75

	A(0,1,1)
	1199
	1179
	TD11
	8620104
	6394328
	2225776
	34.80
	1.7404
	111288.8

	A(1,0,0)
	1199
	1179
	TD11
	7479308
	6394328
	1084980
	16.96
	0.8483
	54249

	A(1,0,1)
	1199
	1179
	TD11
	7586777
	6394328
	1192449
	18.64
	0.9324
	59622.45

	A(1,1,0)
	1199
	1179
	TD11
	8041578
	6394328
	1647250
	25.76
	1.2880
	82362.5

	A(1,1,1)
	1199
	1179
	TD11
	8270884
	6394328
	1876556
	29.34
	1.4673
	93827.8

	A(0,0,0)
	1600
	1580
	TD12
	6992688
	4621544
	2371144
	51.30
	2.5653
	118557.2

	A(0.0,1)
	1600
	1580
	TD12
	6919738
	4621544
	2298194
	49.72
	2.4863
	114909.7

	A(0,1,0)
	1600
	1580
	TD12
	5032123
	4621544
	410579
	8.88
	0.4442
	20528.95

	A(0,1,1)
	1600
	1580
	TD12
	6326169
	4621544
	1704625
	36.88
	1.8442
	85231.25

	A(1,0,0)
	1600
	1580
	TD12
	6830194
	4621544
	2208650
	47.79
	2.3895
	110432.5

	A(1,0,1)
	1600
	1580
	TD12
	6806581
	4621544
	2185037
	47.27
	2.363
	109251.85

	A(1,1,0)
	1600
	1580
	TD12
	6021827
	4621544
	1400283
	30.29
	1.5149
	70014.15

	A(1,1,1)
	1600
	1580
	TD12
	5456151
	4621544
	834607
	18.05
	0.9029
	41730.35



6.5.2. Exponential smoothing on level of forecasting:
Table6.5.2.1.When testing data is 100 or long term forecasting of Exponential smoothing :
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	9302897
	5387109
	3915788
	72.68
	0.7196
	38770.17

	700
	599
	TD2
	7951317
	8313770
	362453
	4.35
	0.0431
	3588.64

	1199
	1099
	TD3
	7554891
	6692117
	862774
	12.89
	0.1289
	8627.74

	1600
	1500
	TD4
	5564653
	5615100
	50447
	0.89
	0.0089
	504.47









Table6.5.2.2.When testing data is 50 or mid term forecasting of Exponential smoothing:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	4652060
	6100178
	1448118
	23.73
	0.4654
	28394.47

	700
	649
	TD6
	6434732
	7973152
	1538420
	19.29
	0.3783
	30165.09

	1199
	1148
	TD7
	7166761
	7973332
	806571
	10.11
	0.1983
	15815.11

	1600
	1548
	TD8
	3974476
	4830742
	856266
	17.72
	0.3408
	16466.65





Table6.5.2.3.When testing data is 20 or short term forecasting of Exponential smoothing:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	4850298
	4957215
	106917
	2.15
	0.1078
	5345.85

	700
	680
	TD10
	6704799
	9313555
	2608756
	28.01
	1.4005
	130437.8

	1199
	1179
	TD11
	8754669
	6394328
	2360341
	36.91
	1.8456
	118017.05

	1600
	1580
	TD12
	6337414
	4621544
	1715870
	37.12
	1.8563
	85793.5









6.5.3. Logarithmic curve estimation on level of forecasting:
 Table6.5.3.1.when testing data is 100 or long term forecasting of log algorithm:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	5678141
	5387109
	291032
	5.400
	0.0534
	2881.5

	700
	599
	TD2
	7466520
	8313770
	847250
	10.19
	0.1009
	8388.61

	1199
	1099
	TD3
	8437299
	6692117
	1745182
	26.07
	0.2607
	17451.82

	1600
	1500
	TD4
	7313678
	5615100
	1698578
	30.25
	0.3025
	16985.78




Table6.5.3.2.When testing data is 50 or midterm forecasting of log algorithm:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	5247270
	6100178
	852908
	13.98
	0.2741
	16723.68

	700
	649
	TD6
	7682735
	7973152
	290417
	3.64
	0.0714
	5694.45

	1199
	1148
	TD7
	8192609
	7973332
	219277
	2.75
	0.0539
	4299.54

	1600
	1548
	TD8
	7264699
	4830742
	2433957
	50.38
	0.9689
	46806.86







Table6.5.3.3. When testing data is 20 or short term forecasting of log algortihm:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	5581600
	4957215
	624385
	12.59
	0.6297
	31219.25

	700
	680
	TD10
	7648519
	9313555
	1665036
	17.87
	0.8938
	83251.8

	1199
	1179
	TD11
	8245508
	6394328
	1851180
	28.95
	1.4475
	92559

	1600
	1580
	TD12
	7173267
	4621544
	2551723
	55.21
	2.7606
	127586.15




6.5.4. ARIMA algorithm on training data:
Table6.5.4.1 on the training data sets 199 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	5840837
	5849977
	8135168
	9808294
	5876742
	5902503
	9470148
	7400278

	Avg real sale
	5387109
	5387109
	5387109
	5387109
	5387109
	5387109
	5387109
	5387109

	Avg Absolute error 
	453728
	462868
	2748059
	4421185
	489633
	515394
	4083039
	2013169

	Relative error%
	8.42
	8.59
	51.01
	82.06
	9.08
	9.56
	75.79
	37.37

	MAPE%
	0.0833
	0.0850
	0.5050
	0.8125
	0.0899
	0.0947
	0.7504
	0.3700

	MAD
	4492.35
	4582.85
	27208.5
	43774.10
	4847.85
	5102.91
	40426.12
	19932.36




Table6.5.4.2. on the training data sets 249 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	5603677
	5597936
	4057180
	4513122
	5588471
	5578425
	4190886
	4965872

	Avg real sale
	6100178
	6100178
	6100178
	6100178
	6100178
	6100178
	6100178
	6100178

	Avg Absolute error 
	496501
	502242
	2042998
	1587056
	511707
	521753
	1909292
	1134306

	Relative error%
	8.13
	8.23
	33.49
	26.01
	8.38
	8.55
	31.29
	18.59

	MAPE%
	0.1595
	0.1614
	0.6566
	0.5101
	0.1644
	0.1677
	0.1637
	0.3646

	MAD
	9735.31
	9847.88
	40058.78
	31118.74
	10033.47
	10230.45
	37437.09
	22241.29



Table6.5.4.3. on the training data sets 280 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	5740287
	5733329
	4582510
	4758096
	5700281
	5670023
	4504132
	5589955

	Avg real sale
	4957215
	4957215
	4957215
	4957215
	4957215
	4957215
	4957215
	4957215

	Avg Absolute error 
	783072
	776114
	374705
	199119
	743066
	712808
	453083
	632740

	Relative error%
	15.79
	15.65
	7.55
	4.01
	14.98
	14.37
	9.13
	12.76

	MAPE%
	0.7898
	0.7828
	0.3779
	0.2008
	0.7494
	0.7189
	0.4569
	0.6382

	MAD
	39153.6
	38805.7
	18735.25
	9955.95
	37153.3
	35640.4
	22654.15
	31637





Table6.5.4.4. on the training data sets 599 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	6718688
	6722628
	7501418
	7682835
	6733196
	6750444
	7637070
	8711646

	Avg real sale
	8313770
	8313770
	8313770
	8313770
	8313770
	8313770
	8313770
	8313770

	Avg Absolute error 
	1595082
	1591142
	812352
	630935
	1580574
	1563326
	676700
	397876

	Relative error%
	19.18
	19.13
	9.77
	7.58
	19.01
	18.80
	8.13
	4.78

	MAPE%
	0.1899
	0.1894
	0.0967
	0.0751
	0.1882
	0.1861
	0.0805
	0.0473

	MAD
	15792.89
	15753.88
	8043.08
	6246.88
	15649.24
	15478.47
	6700
	3939.36


 
Table6.5.4.5. on the training data sets 649 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	6868342
	6861917
	5565406
	6153474
	6838370
	6817248
	5611756
	8769366

	Avg real sale
	7973152
	7973152
	7973152
	7973152
	7973152
	7973152
	7973152
	7973152

	Avg Absolute error 
	1104810
	1111235
	2407746
	1819678
	1134782
	1155904
	2361396
	796214

	Relative error%
	13.85
	13.93
	30.19
	22.82
	14.23
	14.49
	29.61
	9.98

	MAPE%
	0.2716
	0.2732
	0.5921
	0.4475
	0.2790
	0.2842
	0.5807
	0.1958

	MAD
	21662.94
	21788.92
	47210.70
	35679.96
	22250.62
	22664.78
	46301.88
	15612.03





Table6.5.4.6. on the training data sets 680 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	6879285
	6890901
	7415427
	6870251
	6916550
	6908783
	7187525
	8577867

	Avg real sale
	9313555
	9313555
	9313555
	9313555
	9313555
	9313555
	9313555
	9313555

	Avg Absolute error 
	2434270
	2422654
	1898128
	2443304
	2397005
	2404772
	2126030
	735688

	Relative error%
	26.13
	26.01
	20.38
	26.23
	25.73
	25.82
	22.82
	7.89

	MAPE%
	1.3068
	1.3006
	1.019
	1.3116
	1.2868
	1.2910
	1.1413
	0.3949

	MAD
	121713.5
	121132.7
	94906.4
	122165.2
	119850.25
	120238.6
	106301.5
	36784.4



Table6.5.4.7. on the training data sets 1099 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	7505117
	7521522
	9177220
	7406869
	7536684
	7520020
	8032467
	6806120

	Avg real sale
	6692117
	6692117
	6692117
	6692117
	6692117
	6692117
	6692117
	6692117

	Avg Absolute error 
	813000
	829405
	2485103
	714752
	844567
	827903
	1340350
	114003

	Relative error%
	12.14
	12.39
	37.13
	10.68
	12.62
	12.37
	20.02
	1.70

	MAPE%
	0.1214
	0.1239
	0.3713
	0.1068
	0.1262
	0.1237
	0.2002
	0.0170

	MAD
	8130
	8294.05
	24851.03
	7147.52
	8445.67
	8279.03
	13403.5
	1140.03





Table6.5.4.8. on the training data sets 1148 of arima
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	7413497
	7422096
	8555893
	6945684
	7455098
	7443996
	8170285
	5673842

	Avg real sale
	7973332
	7973332
	7973332
	7973332
	7973332
	7973332
	7973332
	7973332

	Avg Absolute error 
	559835
	551236
	582561
	1027648
	518234
	529336
	196953
	2299490

	Relative error%
	7.02
	6.91
	7.30
	12.88
	6.49
	6.63
	2.47
	28.83

	MAPE%
	0.1376
	0.1355
	0.1432
	0.2527
	0.1274
	0.1301
	0.0484
	0.5654

	MAD
	10977.15
	10808.54
	11422.76
	20149.96
	10161.45
	10379.13
	3861.82
	45088.03


Table6.5.4.9. on the training data sets 1179 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	7455003
	7459146
	7723203
	8620104
	7479308
	7586777
	8041578
	8270884

	Avg real sale
	6394328
	6394328
	6394328
	6394328
	6394328
	6394328
	6394328
	6394328

	Avg Absolute error 
	1060675
	1064818
	1328875
	2225776
	1084980
	1192449
	1647250
	1876556

	Relative error%
	16.58
	16.65
	20.78
	34.80
	16.96
	18.64
	25.76
	29.34

	MAPE%
	0.8293
	0.8326
	1.0391
	1.7404
	0.8483
	0.9324
	1.2880
	1.4673

	MAD
	53033.75
	53240.9
	66443.75
	111288.8
	54249
	59622.45
	82362.5
	93827.8



Table6.5.4.10. on the training data sets 1500 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	7052912
	7043729
	4356560
	5384040
	7007449
	6966726
	4561695
	6961996

	Avg real sale
	5615100
	5615100
	5615100
	5615100
	5615100
	5615100
	5615100
	5615100

	Avg Absolute error 
	1437812
	1428629
	1258540
	231060
	1392349
	1351626
	1053405
	1346896

	Relative error%
	25.60
	25.44
	22.41
	4.11
	24.79
	24.07
	18.76
	23.98

	MAPE%
	0.2560
	0.2544
	0.2241
	0.0411
	0.2479
	0.2407
	0.1876
	0.2398

	MAD
	14378.12
	14286.29
	12585.4
	2310.6
	13923.49
	13516.26
	10534.05
	13468.96



Table6.5.4.11. on the training data sets 1548 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	52
	52
	52
	52
	52
	52
	52
	52

	Avg forecast sale
	7034676
	7017290
	3452776
	3859121
	6919401
	6779796
	3392129
	6186432

	Avg real sale
	4830742
	4830742
	4830742
	4830742
	4830742
	4830742
	4830742
	4830742

	Avg Absolute error 
	2203934
	2186548
	1377966
	971621
	2088659
	1949054
	1438613
	1355690

	Relative error%
	45.62
	45.26
	28.52
	20.11
	43.23
	40.34
	29.78
	28.06

	MAPE%
	0.8773
	0.8704
	0.5485
	0.3867
	0.8314
	0.7759
	0.5726
	0.5396

	MAD
	42383.34
	42049
	26499.34
	18658.01
	40166.51
	37481.80
	27665.63
	26070.96


Table6.5.4.12. on the training data sets 1580 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	6992688
	6919738
	5032123
	6326169
	6830194
	6806581
	6021827
	5456151

	Avg real sale
	4621544
	4621544
	4621544
	4621544
	4621544
	4621544
	4621544
	4621544

	Avg Absolute error 
	2371144
	2298194
	410579
	1704625
	2208650
	2185037
	1400283
	834607

	Relative error%
	51.30
	49.72
	8.88
	36.88
	47.79
	47.27
	30.29
	18.05

	MAPE%
	2.5653
	2.4863
	0.4442
	1.8442
	2.3895
	2.363
	1.5149
	0.9029

	MAD
	118557.2
	114909.7
	20528.95
	85231.25
	110432.5
	109251.85
	70014.15
	41730.35



6.5.5. Exponential smoothing on the all training data
Table6.5.5.1.Exponential smoothing on different training data sets
	total no data
	No of testing data
	No of training data
	filenamze
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	9302897
	5387109
	3915788
	72.68
	0.7196
	38770.17

	300
	51
	249
	TD5
	4652060
	6100178
	1448118
	23.73
	0.4654
	28394.47

	300
	20
	280
	TD9
	4850298
	4957215
	106917
	2.15
	0.1078
	5345.85

	700
	101
	599
	TD2
	7951317
	8313770
	362453
	4.35
	0.0431
	3588.64

	700
	51
	649
	TD6
	6434732
	7973152
	1538420
	19.29
	0.3783
	30165.09

	700
	20
	680
	TD10
	6704799
	9313555
	2608756
	28.01
	1.4005
	130437.8

	1199
	100
	1099
	TD3
	7554891
	6692117
	862774
	12.89
	0.1289
	8627.74

	1199
	51
	1148
	TD7
	7166761
	7973332
	806571
	10.11
	0.1983
	15815.11

	1199
	20
	1179
	TD11
	8754669
	6394328
	2360341
	36.91
	1.8456
	118017.05

	1600
	100
	1500
	TD4
	5564653
	5615100
	50447
	0.89
	0.0089
	504.47

	1600
	52
	1548
	TD8
	3974476
	4830742
	856266
	17.72
	0.3408
	16466.65

	1600
	20
	1580
	TD12
	6337414
	4621544
	1715870
	37.12
	1.8563
	85793.5











6.5.6.Lograthmic curve estimation on training data sets
Table6.5.6.1. Logarithmic curve estimation on different training data sets
	total no data
	No of testing data
	No of training data
	filename
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	5678141
	5387109
	291032
	5.40
	0.0534
	2881.5

	300
	51
	249
	TD5
	5247270
	6100178
	852908
	13.98
	0.2741
	16723.68

	300
	20
	280
	TD9
	5581600
	4957215
	624385
	12.59
	0.6297
	31219.25

	700
	101
	599
	TD2
	7466520
	8313770
	847250
	10.19
	0.1009
	8388.61

	700
	51
	649
	TD6
	7682735
	7973152
	290417
	3.64
	0.0714
	5694.45

	700
	20
	680
	TD10
	7648519
	9313555
	1665036
	17.87
	0.8938
	83251.8

	1199
	100
	1099
	TD3
	8437299
	6692117
	1745182
	26.07
	0.2607
	17451.82

	1199
	51
	1148
	TD7
	8192609
	7973332
	219277
	2.75
	0.0539
	4299.54

	1199
	20
	1179
	TD11
	8245508
	6394328
	1851180
	28.95
	1.4475
	92559

	1600
	100
	1500
	TD4
	7313678
	5615100
	1698578
	30.25
	0.3025
	16985.78

	1600
	52
	1548
	TD8
	7264699
	4830742
	2433957
	50.38
	0.9689
	46806.86

	1600
	20
	1580
	TD12
	7173267
	4621544
	2551723
	55.21
	2.7606
	127586.15


6.6 OBSERVATION TABLE OF ORACLE COMPANY WITH DIFFERENT ALGORITHM
  6.6.1.Arima algorithm on level of forecasting:
Table6.6.1.1.When testing data is 100 or long term forecasting of arima
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	199
	TD1
	41000661
	37793928
	3206733
	8.48
	0.0840
	31749.83

	A(0.0,1)
	300
	199
	TD1
	41063933
	37793928
	3270005
	8.65
	0.0856
	32376.28

	A(0,1,0)
	300
	199
	TD1
	59919740
	37793928
	22125812
	58.54
	0.5796
	219067.44

	A(0,1,1)
	300
	199
	TD1
	48536051
	37793928
	10742123
	28.42
	0.2814
	106357.65

	A(1,0,0)
	300
	199
	TD1
	41124806
	37793928
	3330878
	8.81
	0.0872
	32978.99

	A(1,0,1)
	300
	199
	TD1
	41239516
	37793928
	3445588
	9.11
	0.0902
	34114.73

	A(1,1,0)
	300
	199
	TD1
	57245913
	37793928
	19451985
	51.46
	0.5095
	192593.91

	A(1,1,1)
	300
	199
	TD1
	42019726
	37793928
	4225798
	11.18
	0.1107
	41839.58

	A(0,0,0)
	700
	599
	TD2
	36578470
	35849458
	729012
	2.03
	0.0201
	7217.19

	A(0.0,1)
	700
	599
	TD2
	36628105
	35849458
	778647
	2.17
	0.0215
	7709.37

	A(0,1,0)
	700
	599
	TD2
	55946732
	35849458
	20097274
	56.06
	0.5550
	198982.91

	A(0,1,1)
	700
	599
	TD2
	48798391
	35849458
	12948933
	36.12
	0.3576
	128207.25

	A(1,0,0)
	700
	599
	TD2
	36745338
	35849458
	895880
	2.49
	0.0247
	8870.09

	A(1,0,1)
	700
	599
	TD2
	36973956
	35849458
	1124498
	3.13
	0.0310
	11133.64

	A(1,1,0)
	700
	599
	TD2
	57961531
	35849458
	22112073
	61.68
	0.6106
	218931.41

	A(1,1,1)
	700
	599
	TD2
	41427579
	35849458
	5578121
	15.55
	0.1540
	55228.92

	A(0,0,0)
	1199
	1099
	TD3
	36455853
	29829376
	6626477
	22.21
	0.2221
	66264.77

	A(0.0,1)
	1199
	1099
	TD3
	36429133
	29829376
	6599757
	22.12
	0.2212
	65997.57

	A(0,1,0)
	1199
	1099
	TD3
	23609092
	29829376
	6220284
	20.85
	0.2085
	62202.84

	A(0,1,1)
	1199
	1099
	TD3
	27216764
	29829376
	2612612
	8.75
	0.0875
	26126.12

	A(1,0,0)
	1199
	1099
	TD3
	36338433
	29829376
	6509057
	21.82
	0.2182
	65090.57

	A(1,0,1)
	1199
	1099
	TD3
	36201610
	29829376
	6372234
	21.36
	0.2136
	63722.34

	A(1,1,0)
	1199
	1099
	TD3
	23834210
	29829376
	5995166
	20.09
	0.2009
	59951.66

	A(1,1,1)
	1199
	1099
	TD3
	29587147
	29829376
	242229
	0.81
	0.0081
	2422.29

	A(0,0,0)
	1600
	1500
	TD4
	35199944
	31310864
	3889080
	12.42
	0.1242
	38890.8

	A(0.0,1)
	1600
	1500
	TD4
	35175814
	31310864
	3864950
	12.34
	0.1234
	38649.5

	A(0,1,0)
	1600
	1500
	TD4
	24736579
	31310864
	6574285
	20.99
	0.2099
	65742.85

	A(0,1,1)
	1600
	1500
	TD4 
	32846899
	31310864
	1536035
	4.90
	0.0490
	15360.35

	A(1,0,0)
	1600
	1500
	TD4
	35105748
	31310864
	3794884
	12.12
	0.1212
	37948.84

	A(1,0,1)
	1600
	1500
	TD4
	35003815
	31310864
	3692951
	11.79
	0.1179
	36929.51

	A(1,1,0)
	1600
	1500
	TD4
	25436009
	31310864
	5874855
	18.76
	0.1876
	58748.55

	A(1,1,1)
	1600
	1500
	TD4
	39979679
	31310864
	8668815
	27.68
	0.2768
	86688.15



 
 Table6.6.1.2.When testing data is 50 or midterm forecasting of arima:
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD

	A(0,0,0)
	300
	249
	TD5
	40823157
	35516713
	5306444
	14.94
	0.2929
	104047.92

	A(0.0,1)
	300
	249
	TD5
	40832276
	35516713
	5315563
	14.96
	0.2984
	104226.72

	A(0,1,0)
	300
	249
	TD5
	39547568
	35516713
	4030855
	11.34
	0.2225
	79036.37

	A(0,1,1)
	300
	249
	TD5
	45539159
	35516713
	10022446
	28.21
	0.5533
	196518.54

	A(1,0,0)
	300
	249
	TD5
	40821458
	35516713
	5304745
	14.93
	0.2928
	104014.60

	A(1,0,1)
	300
	249
	TD5
	40777399
	35516713
	5260686
	14.81
	0.2904
	103150.70

	A(1,1,0)
	300
	249
	TD5
	37471972
	35516713
	1955259
	5.50
	0.1079
	38338.41

	A(1,1,1)
	300
	249
	TD5
	43663553
	35516713
	8146840
	22.93
	0.4497
	159741.96

	A(0,0,0)
	700
	649
	TD6
	36717331
	33367660
	3349671
	10.03
	0.1968
	65679.82

	A(0.0,1)
	700
	649
	TD6
	36688967
	33367660
	3321307
	9.95
	0.1951
	65123.66

	A(0,1,0)
	700
	649
	TD6
	29138941
	33367660
	4228719
	12.67
	0.2484
	82916.05

	A(0,1,1)
	700
	649
	TD6
	31522795
	33367660
	1844865
	5.52
	0.1084
	36173.82

	A(1,0,0)
	700
	649
	TD6
	36621325
	33367660
	3253665
	9.75
	0.1911
	63797.35

	A(1,0,1)
	700
	649
	TD6
	36492516
	33367660
	3124856
	9.36
	0.1836
	61271.68

	A(1,1,0)
	700
	649
	TD6
	29210153
	33367660
	4157507
	12.45
	0.2443
	81519.74

	A(1,1,1)
	700
	649
	TD6
	35554621
	33367660
	2186961
	6.55
	0.1285
	42881,58

	A(0,0,0)
	1199
	1148
	TD7
	36113916
	31159699
	4954217
	15.89
	0.3117
	97141.50

	A(0.0,1)
	1199
	1148
	TD7
	36291205
	31159699
	5131506
	16.46
	0.3229
	100617.76

	A(0,1,0)
	1199
	1148
	TD7
	56506788
	31159699
	25347089
	81.34
	1.5950
	497001.74

	A(0,1,1)
	1199
	1148
	TD7
	39718397
	31159699
	8558698
	27.46
	0.5385
	167817.60

	A(1,0,0)
	1199
	1148
	TD7
	36521443
	31159699
	5361744
	17.20
	0.3373
	105132.23

	A(1,0,1)
	1199
	1148
	TD7
	36753560
	31159699
	5593861
	17.95
	0.3520
	109683.54

	A(1,1,0)
	1199
	1148
	TD7
	50374765
	31159699
	19215066
	61.66
	1.2091
	376766

	A(1,1,1)
	1199
	1148
	TD7
	30954554
	31159699
	205145
	0.65
	0.0129
	4022.45

	A(0,0,0)
	1600
	1548
	TD8
	34962274
	31791290
	3170984
	9.97
	0.1918
	60980.46

	A(0.0,1)
	1600
	1548
	TD8
	34863616
	31791290
	3072326
	9.66
	0.1858
	59083.19

	A(0,1,0)
	1600
	1548
	TD8
	26952427
	31791290
	4838863
	15.22
	0.2927
	93055.05

	A(0,1,1)
	1600
	1548
	TD8
	33610993
	31791290
	1819703
	5.72
	0.1100
	34994.28

	A(1,0,0)
	1600
	1548
	TD8
	34820032
	31791290
	3028742
	9.52
	0.1832
	58245.03

	A(1,0,1)
	1600
	1548
	TD8
	34837955
	31791290
	3046665
	9.58
	0.1842
	58589.71

	A(1,1,0)
	1600
	1548
	TD8
	32270902
	31791290
	479612
	1.50
	0.0290
	9223.30

	A(1,1,1)
	1600
	1548
	TD8
	28838989
	31791290
	2952301
	9.28
	0.1785
	56775.01




Table6.6.1.3.When testing data is 20 or short term forecasting of arima:
	
	Total data
	no of T
	filename
	Avg F sale
	Avg Rsale
	Absolute error
	Relative error%
	MAPE
%
	MAD


	A(0,0,0)
	300
	280
	TD9
	40105770
	37335135
	2770635
	7.42
	0.3710
	138531.75

	A(0.0,1)
	300
	280
	TD9
	40030478
	37335135
	2695343
	7.21
	0.3609
	134767.15

	A(0,1,0)
	300
	280
	TD9
	32851876
	37335135
	4483259
	12.00
	0.6004
	224162.95

	A(0,1,1)
	300
	280
	TD9
	32230063
	37335135
	5105072
	13.67
	0.6836
	255253.6

	A(1,0,0)
	300
	280
	TD9
	39951764
	37335135
	2616629
	7.00
	0.3504
	130831.45

	A(1,0,1)
	300
	280
	TD9
	39603763
	37335135
	2268628
	6.07
	0.3038
	113431.4

	A(1,1,0)
	300
	280
	TD9
	33217557
	37335135
	4117578
	11.02
	0.5514
	205878.9

	A(1,1,1)
	300
	280
	TD9
	34713557
	37335135
	2621578
	7.02
	0.3510
	131078.9

	A(0,0,0)
	700
	680
	TD10
	36395131
	39130495
	2735364
	6.99
	0.3495
	136768.2

	A(0.0,1)
	700
	680
	TD10
	36529803
	39130495
	2600692
	6.64
	0.3323
	130034.6

	A(0,1,0)
	700
	680
	TD10
	40880434
	39130495
	1749939
	4.47
	0.2236
	87496.95

	A(0,1,1)
	700
	680
	TD10
	31380723
	39130495
	7749772
	19.80
	0.9902
	387488.6

	A(1,0,0)
	700
	680
	TD10
	36571495
	39130495
	2559000
	6.53
	0.3269
	127950

	A(1,0,1)
	700
	680
	TD10
	36256050
	39130495
	2874445
	7.34
	0.3672
	143722.25

	A(1,1,0)
	700
	680
	TD10
	35584899
	39130495
	3545596
	9.06
	0.4530
	177279.8

	A(1,1,1)
	700
	680
	TD10
	31751202
	39130495
	7379293
	18.85
	0.9429
	368964.65

	A(0,0,0)
	1199
	1179
	TD11
	35977136
	31543832
	4433304
	14.05
	0.7027
	221665.2

	A(0.0,1)
	1199
	1179
	TD11
	35769079
	31543832
	4225247
	13.39
	0.6697
	211262.35

	A(0,1,0)
	1199
	1179
	TD11
	18881013
	31543832
	12662819
	40.14
	2.0071
	633140.95

	A(0,1,1)
	1199
	1179
	TD11
	21913497
	31543832
	9630335
	30.53
	1.5265
	481516.75

	A(1,0,0)
	1199
	1179
	TD11
	35143114
	31543832
	3599282
	11.41
	0.5705
	179964

	A(1,0,1)
	1199
	1179
	TD11
	34099327
	31543832
	2555495
	8.10
	0.4050
	127774.75

	A(1,1,0)
	1199
	1179
	TD11
	19002687
	31543832
	12541145
	39.75
	1.9878
	627057.25

	A(1,1,1)
	1199
	1179
	TD11
	27937066
	31543832
	3606766
	11.43
	0.5717
	180338.3

	A(0,0,0)
	1600
	1580
	TD12
	35014937
	30370068
	4644869
	15.29
	0.7647
	232243.45

	A(0.0,1)
	1600
	1580
	TD12
	35020248
	30370068
	4650180
	15.31
	0.7655
	232509

	A(0,1,0)
	1600
	1580
	TD12
	30172937
	30370068
	197131
	0.64
	0.0324
	9856.55

	A(0,1,1)
	1600
	1580
	TD12
	27088610
	30370068
	3281458
	10.80
	0.5402
	164072.9

	A(1,0,0)
	1600
	1580
	TD12
	34806106
	30370068
	4436038
	14.60
	0.7303
	221801.9

	A(1,0,1)
	1600
	1580
	TD12
	34110316
	30370068
	3740248
	12.31
	0.6157
	187012.4

	A(1,1,0)
	1600
	1580
	TD12
	27389743
	30370068
	2980325
	9.81
	0.4906
	149016.25

	A(1,1,1)
	1600
	1580
	TD12
	31365168
	30370068
	995100
	3.27
	0.1638
	4975.5








6.6.2.Exponential smoothing on level of forecasting:
Table6.6.2.1.when testing data is 100 or long term forecasting of Exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	43046341
	37793928
	5252413
	13.89
	0.1375
	52004.08

	700
	599
	TD2
	48294551
	35849458
	12445093
	34.71
	0.3471
	123218.74

	1199
	1099
	TD3
	27597972
	29829376
	2231404
	7.48
	0.0748
	22314.04

	1600
	1500
	TD4
	33053685
	31310864
	1742821
	5.56
	0.0556
	17428.21






Table6.6.2.2.when testing data is 50 or midterm forecasting of Exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	44286218
	35516713
	8769505
	24.69
	0.4841
	171951.07

	700
	649
	TD6
	31530453
	33367660
	1837207
	5.50
	0.1079
	36023.66

	1199
	1148
	TD7
	38887315
	31159699
	7727616
	24.80
	0.4862
	151521.88

	1600
	1548
	TD8
	33486965
	31791290
	1695675
	5.33
	0.1025
	32609.13






Table6.6.2.3.when testing data is 20 or short term forecasting of Exponential smoothing
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	32803796
	37335135
	4531339
	12.13
	0.6068
	226566.95

	700
	680
	TD10
	31239199
	39130495
	7891296
	20.16
	1.008
	394564.8

	1199
	1179
	TD11
	22186352
	31543832
	9357480
	29.66
	1.4832
	467874

	1600
	1580
	TD12
	27119453
	30370068
	3250615
	10.70
	0.5351
	162530.75






6.6.3. Logarithmic curve estimation on level of forecasting:
        Table6.6.3.1. when testing data is 100 or long term forecasting of log algorithm
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	199
	TD1
	41695462
	37793928
	3901534
	10.32
	0.1022
	38629.04

	700
	599
	TD2
	33902280
	35849458
	1947178
	5.43
	0.0537
	19278.99

	1199
	1099
	TD3
	34717627
	29829376
	4888251
	16.38
	0.1638
	48882.51

	1600
	1500
	TD4
	32866936
	31310864
	1556072
	4.96
	0.0496
	15560.72






Table6.6.3.2. when testing data is 50 or mid term forecasting of log algorithm:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	249
	TD5
	41195316
	35516713
	5678603
	15.98
	0.3135
	111345.15

	700
	649
	TD6
	34479182
	33367660
	1111522
	3.33
	0.0653
	21794.54

	1199
	1148
	TD7
	34139194
	31159699
	2979495
	9.56
	0.1874
	58421.47

	1600
	1548
	TD8
	32496069
	31791290
	704779
	2.21
	0.0426
	13553.44






Table6.6.3.3. when testing data is 20 or short term forecasting of log algorithm:
	Total no data
	No of  training
	Filename
	avg forecast sale
	Avg real sale
	Absolute
Error
	Relative error%
	MAPE
%
	MAD

	300
	280
	TD9
	39665476
	37335135
	2330341
	6.24
	0.3120
	116517.05

	700
	680
	TD10
	33982933
	39130495
	5147562
	13.15
	0.6577
	257378.1

	1199
	1179
	TD11
	33940670
	31543832
	2396838
	7.59
	0.3799
	119841.9

	1600
	1580
	TD12
	32675612
	30370068
	2305544
	7.59
	0.3795
	115277.2


















6.6.4.Arima algorithm on training data sets:
                  Table6.6.4.1.when training data is 199 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	41000661
	41063933
	59919740
	48536051
	41124806
	41239516
	57245913
	42019726

	Avg real sale
	37793928
	37793928
	37793928
	37793928
	37793928
	37793928
	37793928
	37793928

	Avg Absolute error 
	3206733
	3270005
	22125812
	10742123
	3330878
	3445588
	19451985
	4225798

	Relative error%
	8.48
	8.65
	58.14
	28.42
	8.81
	9.11
	51.46
	11.18

	MAPE%
	0.0840
	0.0856
	0.5796
	0.2814
	0.0872
	0.0902
	0.5095
	0.1107

	MAD
	31749.83
	32376.28
	219067.44
	106357.65
	32978.99
	34114.73
	192593.91
	41839.58



Table6.6.4.2.when training data is 249 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	40825157
	40832276
	39547568
	45539159
	40821458
	40777399
	37471972
	43663553

	Avg real sale
	35516713
	35516713
	35516713
	35516713
	35516713
	35516713
	35516713
	35516713

	Avg Absolute error 
	5306444
	5315563
	4030855
	10022446
	5304745
	5260686
	1955259
	8146840

	Relative error%
	14.94
	14.96
	11.34
	28.21
	14.93
	14.81
	5.50
	22.93

	MAPE%
	0.2929
	0.2934
	0.2225
	0.5533
	0.2928
	0.2904
	0.1079
	0.4497

	MAD
	104047.92
	104226.72
	79036.37
	196518.54
	104014.6
	103150.7
	38338.41
	159741.96



Table6.6.4.3.when training data is 280 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	300
	300
	300
	300
	300
	300
	300
	300

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	40105770
	40030478
	32851876
	32230063
	39951764
	39603763
	33217557
	34713557

	Avg real sale
	37335135
	37335135
	37335135
	37335135
	37335135
	37335135
	37335135
	37335135

	Avg Absolute error 
	2770635
	2695343
	4483259
	5105072
	2616629
	2268628
	4117578
	2621578

	Relative error%
	7.42
	7.21
	12.00
	13.67
	7.00
	6.07
	11.02
	7.02

	MAPE%
	0.3710
	0.3609
	0.6004
	0.6836
	0.3504
	0.3038
	0.5514
	0.3501

	MAD
	138531.75
	134767.15
	224162.95
	255253.6
	130831.4
	113431.4
	205878.9
	131078.9










Table6.6.4.4.when training data is 599 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	101
	101
	101
	101
	101
	101
	101
	101

	Avg forecast sale
	36578470
	36628105
	55946732
	48798391
	36745338
	36973956
	57961531
	41427579

	Avg real sale
	35849458
	35849458
	35849458
	35849458
	35849458
	35849458
	35849458
	35849458

	Avg Absolute error 
	729012
	778647
	20097274
	12948933
	895880
	1124498
	22112073
	5578121

	Relative error%
	2.03
	2.17
	56.06
	36.12
	2.49
	3.13
	61.68
	15.55

	MAPE%
	0.0201
	0.0215
	0.5550
	0.3576
	0.0247
	0.0310
	0.6106
	0.1540

	MAD
	7217.19
	7709.37
	198982.91
	128207.25
	8870.09
	11133.64
	218931.41
	55228.92



Table6.6.4.5.when training data is 649 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	36717331
	36688967
	29138941
	31522795
	36621325
	36492516
	29210153
	35554621

	Avg real sale
	33367660
	33367660
	33367660
	33367660
	33367660
	33367660
	33367660
	33367660

	Avg Absolute error 
	3349671
	3321307
	4228719
	1844865
	3253665
	3124856
	4157507
	2186961

	Relative error%
	10.03
	9.95
	12.67
	5.52
	9.75
	9.36
	12.45
	6.55

	MAPE%
	0.1968
	0.1951
	0.2484
	0.1084
	0.1911
	0.1836
	0.2443
	0.1285

	MAD
	65679.82
	65123.66
	82916.05
	36173.82
	63797.35
	61271.68
	81519.74
	42881.58




Table6.6.4.6.when training data is 680 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	700
	700
	700
	700
	700
	700
	700
	700

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	36395131
	36529803
	40880434
	31380723
	36571495
	36256050
	35584899
	31751202

	Avg real sale
	39130495
	39130495
	39130495
	39130495
	39130495
	39130495
	39130495
	39130495

	Avg Absolute error 
	2735364
	2600692
	1749939
	7749772
	2559000
	2874445
	3545596
	7379293

	Relative error%
	6.99
	6.64
	4.47
	19.80
	6.53
	7.34
	9.06
	18.85

	MAPE%
	0.3495
	0.3323
	0.2236
	0.9902
	0.3269
	0.3672
	0.4530
	0.9429

	MAD
	136768.2
	130034.6
	87496.95
	387488.6
	127950
	143722.25
	177279.8
	368964.65




Table6.6.4.7.when training data is 1099 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	36455853
	36429133
	23609092
	27216764
	36338433
	36201610
	23834210
	29587147

	Avg real sale
	29829376
	29829376
	29829376
	29829376
	29829376
	29829376
	29829376
	29829376

	Avg Absolute error 
	6626477
	6599757
	6220284
	2612612
	6509057
	6372234
	5995166
	242229

	Relative error%
	22.21
	22.12
	20.85
	8.75
	21.82
	21.36
	20.09
	0.81

	MAPE%
	0.2221
	0.2212
	0.2085
	0.0875
	0.2182
	0.2136
	0.2009
	0.0081

	MAD
	66264.77
	65997.57
	62202.84
	26126.12
	65090.57
	63722.34
	59951.66
	2422.29






Table6.6.4.8.when training data is 1148 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	51
	51
	51
	51
	51
	51
	51
	51

	Avg forecast sale
	36113916
	36291205
	56506788
	39718397
	36521443
	36753560
	50374765
	30954554

	Avg real sale
	31159699
	31159699
	31159699
	31159699
	31159699
	31159699
	31159699
	31159699

	Avg Absolute error 
	4954217
	5131506
	25347089
	8558698
	5361744
	5593861
	19215066
	205145

	Relative error%
	15.89
	16.46
	81.34
	27.46
	17.20
	17.95
	61.66
	0.65

	MAPE%
	0.3117
	0.3229
	1.5950
	0.5385
	0.3373
	0.3520
	1.2091
	0.0129

	MAD
	97141.50
	100617.76
	497001.74
	167817.6
	105132.23
	109683.54
	376766
	4022.45



Table6.6.4.9.when training data is 1179 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1199
	1199
	1199
	1199
	1199
	1199
	1199
	1199

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	35977136
	35769079
	18881013
	21913497
	35143114
	34099327
	19002687
	27937066

	Avg real sale
	31543832
	31543832
	31543832
	31543832
	31543832
	31543832
	31543832
	31543832

	Avg Absolute error 
	4433304
	4225247
	12662819
	9630335
	3599282
	2555495
	12541145
	3606766

	Relative error%
	14.05
	13.39
	40.14
	30.53
	11.41
	8.10
	39.75
	11.43

	MAPE%
	0.7027
	0.6697
	2.0071
	1.5265
	0.5705
	0.4050
	1.9878
	0.5717

	MAD
	221665.2
	211262.3
	633140.9
	481516.7
	179964.1
	127774.7
	627057.2
	180338.3



Table6.6.4.10.when training data is 1500 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	100
	100
	100
	100
	100
	100
	100
	100

	Avg forecast sale
	35199944
	35175814
	24736579
	32846899
	35105748
	35003815
	25436009
	39979679

	Avg real sale
	31310864
	31310864
	31310864
	31310864
	31310864
	31310864
	31310864
	31310864

	Avg Absolute error 
	3889080
	3864950
	6574285
	1536035
	3794884
	3692951
	5874855
	8668815

	Relative error%
	12.42
	12.34
	20.99
	4.90
	12.12
	11.79
	18.76
	27.68

	MAPE%
	0.1242
	0.1234
	0.2099
	0.0490
	0.1212
	0.1179
	0.1876
	0.2768

	MAD
	38890.8
	38649.5
	65742.85
	15360.35
	37948.84
	36929.51
	58748.55
	86688.15




Table6.6.4.11.when training data is 1548 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	52
	52
	52
	52
	52
	52
	52
	52

	Avg forecast sale
	34962274
	34863616
	26952427
	33610993
	34820032
	34837955
	32270902
	28838989

	Avg real sale
	31791290
	31791290
	31791290
	31791290
	31791290
	31791290
	31791290
	31791290

	Avg Absolute error 
	3170984
	3072326
	4838863
	1819703
	3028742
	3046665
	479612
	2952301

	Relative error%
	9.97
	9.66
	15.22
	5.72
	9.52
	9.58
	1.50
	9.28

	MAPE%
	0.1918
	0.1858
	0.2927
	0.1100
	0.1832
	0.1842
	0.0290
	0.1785

	MAD
	60980.46
	59083.19
	93055.05
	34994.28
	58245.03
	58589.71
	9223.3
	56775.01




Table6.6.4.12.when training data is 1580 of arima:
	
	A(0,0,0)
	A(0,0,1)
	A(0,1,0)
	A(0,1,1)
	A(1,0,0)
	A(1,0,1)
	A(1,1,0)
	A(1,1,1)

	Total data
	1600
	1600
	1600
	1600
	1600
	1600
	1600
	1600

	Testing data
	20
	20
	20
	20
	20
	20
	20
	20

	Avg forecast sale
	35014937
	35020248
	30172937
	27088610
	34806106
	34110316
	27389743
	31365168

	Avg real sale
	30370068
	30370068
	30370068
	30370068
	30370068
	30370068
	30370068
	30370068

	Avg Absolute error 
	4644869
	4650180
	197131
	3281458
	4436038
	3740248
	2980325
	995100

	Relative error%
	15.29
	15.31
	0.64
	10.80
	14.60
	12.31
	9.81
	3.27

	MAPE%
	0.7647
	0.7655
	0.0324
	0.5402
	0.7303
	0.6157
	0.4906
	0.1638

	MAD
	232243.4
	232509
	9856.55
	164072.9
	221801.9
	187012.4
	149016.25
	4975.5



6.6.5. Exponential smoothing on training data sets
                     Table6.6.5.1.Exponential smoothing on different training data
	total no data
	No of testing data
	No of training data
	filename
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	43046341
	37793928
	5252413
	13.89
	0.1375
	52004.08

	300
	51
	249
	TD5
	44286218
	35516713
	8769505
	24.69
	0.4841
	171951.07

	300
	20
	280
	TD9
	32803796
	37335135
	4531339
	12.13
	0.6068
	226566.95

	700
	101
	599
	TD2
	48294551
	35849458
	12445093
	34.71
	0.3437
	123218.74

	700
	51
	649
	TD6
	31530453
	33367660
	1837207
	5.50
	0.1079
	36023.66

	700
	20
	680
	TD10
	31239199
	39130495
	7891296
	20.16
	1.008
	394564.8

	1199
	100
	1099
	TD3
	27597972
	29829376
	2231404
	7.48
	0.0748
	22314.04

	1199
	51
	1148
	TD7
	38887315
	31159699
	7727616
	24.80
	0.4862
	151521.88

	1199
	20
	1179
	TD11
	22186352
	31543832
	9357480
	29.66
	1.4832
	467874

	1600
	100
	1500
	TD4
	33053685
	31310864
	1742821
	5.56
	0.0556
	17428.21

	1600
	52
	1548
	TD8
	33486965
	31791290
	1695675
	5.33
	0.1025
	32609.13

	1600
	20
	1580
	TD12
	27119453
	30370068
	3250615
	10.70
	0.5351
	162530.75



6.6.6. Logarithmic curve estimation on training data
Table6.6.6.1.Lograthimic curve estimation on different training data sets
	total no data
	No of testing data
	No of training data
	filename
	Avg forecast sale
	Avg real sale
	Absolute 
Error
	Relative 
Error%
	MAPE
%
	MAD

	300
	101
	199
	TD1
	41695462
	37793928
	3901534
	10.32
	0.1022
	38629.04

	300
	51
	249
	TD5
	41195316
	35516713
	5678603
	15.98
	0.3135
	111345.15

	300
	20
	280
	TD9
	39665476
	37335135
	2330341
	6.24
	0.3120
	116517.05

	700
	101
	599
	TD2
	33902280
	35849458
	1947178
	5.43
	0.0537
	19278.99

	700
	51
	649
	TD6
	34479182
	33367660
	1111522
	3.33
	0.0653
	21794.54

	700
	20
	680
	TD10
	33982933
	39130495
	5147562
	13.15
	0.6577
	257378.1

	1199
	100
	1099
	TD3
	34717627
	29829376
	4888251
	16.38
	0.1638
	48882.51

	1199
	51
	1148
	TD7
	34139194
	31159699
	2979495
	9.56
	0.1874
	58421.47

	1199
	20
	1179
	TD11
	33940670
	31543832
	2396838
	7.59
	0.3799
	119841.9

	1600
	100
	1500
	TD4
	32866936
	31310864
	1556072
	4.96
	0.0496
	15560.72

	1600
	52
	1548
	TD8
	32496069
	31791290
	704779
	2.21
	0.0426
	13553.44

	1600
	20
	1580
	TD12
	32675612
	30370068
	2305544
	7.59
	0.3795
	115277.2
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long	mid	short	0.22509999999999999	0.34570000000000001	1.3025	log	long	mid	short	0.17930000000000001	0.34200000000000008	1.4328999999999903	arima	long	mid	short	6.51	5.59	7.1599999999999975	exp	long	mid	short	33.690000000000012	5.67	16.479999999999986	log	long	mid	short	12.04	22.38	18.97	arima	long	mid	short	6.5199999999999994E-2	0.10990000000000009	0.35790000000000038	exp	long	mid	short	0.33340000000000292	0.11119999999999998	0.82430000000000003	log	long	mid	short	0.1208	0.42960000000000031	0.94840000000000002	arima	R.E	MAPE	S.D R.E	S.D MAPE	18.439999999999987	0.47850000000000031	11.239999999999998	0.4002	exp	R.E	MAPE	S.D R.E	S.D MAPE	22.150000000000031	0.62440000000000062	20.130000000000031	0.68730000000000002	log	R.E	MAPE	S.D R.E	S.D MAPE	21.439999999999987	0.65140000000000065	17.39	0.7984	arima	long	mid	short	11.28	9.8500000000000068	8.4500000000000028	exp	long	mid	short	15.41	15.08	18.16	log	long	mid	short	9.27	7.7700000000000014	8.6399999999999988	arima	long	mid	short	0.11260000000000002	0.19239999999999999	0.42290000000000194	exp	long	mid	short	0.15370000000000103	0.29510000000000008	0.90820000000000001	log	long	mid	short	9.2300000000000021E-2	0.15220000000000103	0.43220000000000008	arima	long	mid	short	7.59	3.15	2.7	exp	long	mid	short	13.350000000000026	11.16	8.7200000000000024	log	long	mid	short	5.3199999999999985	6.35	3.07	arima	long	mid	short	7.6100000000000001E-2	6.2800000000000022E-2	0.1351	exp	long	mid	short	0.13350000000000001	0.21930000000000024	0.43610000000000032	log	long	mid	short	5.3300000000000014E-2	0.12490000000000002	0.15360000000000001	arima	R.E	MAPE	S.D R.E	S.D MAPE	10.9	0.26279999999999998	5.1199999999999966	0.161	exp	R.E	MAPE	S.D R.E	S.D MAPE	16.21	0.4521	10.26	0.43230000000000252	log	R.E	MAPE	S.D R.E	S.D MAPE	8.56	0.22559999999999999	4.6599999999999975	0.18820000000000117	arima	long	mid	short	14.870000000000006	12.83	12.91	exp	long	mid	short	17.18	14.56	18.29	log	long	mid	short	12	11.860000000000024	15.129999999999999	arima	long	mid	short	0.14770000000000041	0.24990000000000137	0.64580000000000504	exp	long	mid	short	0.1706	0.28470000000000001	0.91470000000000062	log	long	mid	short	0.11970000000000022	0.23050000000000001	0.75700000000000434	arima	long	mid	short	1.8	4.4400000000000004	1.75	exp	long	mid	short	4.87	3.4299999999999997	7.68	log	long	mid	short	5.17	5.17	11.7	arima	long	mid	short	1.7899999999999999E-2	8.5800000000000043E-2	8.7900000000000006E-2	exp	long	mid	short	4.82E-2	6.6699999999999995E-2	0.38440000000000252	log	long	mid	short	5.16E-2	9.9100000000000063E-2	0.58539999999999959	arima	R.E	MAPE	S.D R.E	S.D MAPE	13.75	0.35210000000000002	4.0599999999999996	0.10979999999999999	exp	R.E	MAPE	S.D R.E	S.D MAPE	16.670000000000005	0.45660000000000001	5.25	0.16239999999999999	log	R.E	MAPE	S.D R.E	S.D MAPE	13	0.36900000000000038	7.3	0.24450000000000024	arima	R.E	MAPE	S.D R.E	S.D MAPE	9.2800000000000011	9.1800000000000007E-2	0.24430000000000004	2.3999999999999998E-3	exp 	R.E	MAPE	S.D R.E	S.D MAPE	33.97	0.33630000000000343	33.53	0.33200000000000252	log	R.E	MAPE	S.D R.E	S.D MAPE	5.3	5.2500000000000012E-2	5.0599999999999996	5.0100000000000013E-2	arima	R.E	MAPE	S.D R.E	S.D MAPE	10.27	0.10920000000000062	3.69	5.3800000000000014E-2	exp	R.E	MAPE	S.D R.E	S.D MAPE	19.07	0.37400000000000194	8.9	0.17460000000000001	log	R.E	MAPE	S.D R.E	S.D MAPE	11.81	0.2316	5.58	0.10940000000000009	arima	R.E	MAPE	S.D R.E	S.D MAPE	7.28	0.36460000000000031	3.1	0.15530000000000024	exp	R.E	MAPE	S.D R.E	S.D MAPE	8.49	0.4293000000000024	5.51	0.27560000000000001	log	R.E	MAPE	S.D R.E	S.D MAPE	7.6199999999999966	0.38150000000000217	4.4300000000000024	0.22170000000000001	arima	R.E	MAPE	S.D R.E	S.D MAPE	17.899999999999999	0.17730000000000001	14.44	0.14300000000000004	exp	R.E	MAPE	S.D R.E	S.D MAPE	24.330000000000005	0.24090000000000103	17.309999999999999	0.17130000000000001	log	R.E	MAPE	S.D R.E	S.D MAPE	7.75	7.6700000000000004E-2	2.3819999999999997	2.3599999999999993E-2	arima	R.E	MAPE	S.D R.E	S.D MAPE	9.43	0.18490000000000117	2.19	4.3000000000000003E-2	exp	R.E	MAPE	S.D R.E	S.D MAPE	17.75	0.34810000000000002	11.55	0.2266	log	R.E	MAPE	S.D R.E	S.D MAPE	4.6199999999999966	9.0700000000000044E-2	1.9700000000000077	3.8800000000000001E-2	arima	R.E	mape	S.D R.E	S.D MAPE	8.43	0.42160000000000031	5.04	0.25240000000000001	exp	R.E	mape	S.D R.E	S.D MAPE	21.09	1.0547	6.5	0.32490000000000252	log	R.E	mape	S.D R.E	S.D MAPE	11.82	0.5911999999999995	6.81	0.34060000000000001	arima	R.E	MAPE	S.D R.R	S.D MAPE	2.2599999999999998	2.2600000000000012E-2	1.79	1.7899999999999999E-2	exp	R.E	MAPE	S.D R.R	S.D MAPE	7.71	7.7100000000000002E-2	5.0599999999999996	5.0599999999999999E-2	log	R.E	MAPE	S.D R.R	S.D MAPE	16.130000000000031	0.1613	10.06	0.10050000000000002	arima	R.E	MAPE	S.D R.E	S.D MAPE	11.26	0.2208	5.75	0.11269999999999998	exp	R.E	MAPE	S.D R.E	S.D MAPE	12.870000000000006	0.25240000000000001	10.81	0.21190000000000117	log	R.E	MAPE	S.D R.E	S.D MAPE	7.14	0.14000000000000001	3.8	7.4600000000000014E-2	arima	R.E	MAPE	S.D R.E	S.D MAPE	12.7	0.63540000000000063	5.39	0.26990000000000008	exp	R.E	MAPE	S.D R.E	S.D MAPE	24.14	1.2073999999999887	16.23	0.81190000000000062	log	R.E	MAPE	S.D R.E	S.D MAPE	17.05	0.85300000000000065	10.88	0.54400000000000004	arima	R.E	MAPE	S.D R.E	S.D MAPE	3.3899999999999997	3.39E-2	1.9500000000000082	1.9500000000000156E-2	exp	R.E	MAPE	S.D R.E	S.D MAPE	2.73	2.7300000000000001E-2	2.48	2.4799999999999999E-2	log	R.E	MAPE	S.D R.E	S.D MAPE	18.82	0.18820000000000126	12.81	0.12820000000000001	arima	R.E	MAPE	S.D R.E	S.D MAPE	9.42	0.18120000000000044	9.39	0.18070000000000044	exp	R.E	MAPE	S.D R.E	S.D MAPE	8.56	0.16470000000000001	8.0400000000000009	0.15460000000000004	log	R.E	MAPE	S.D R.E	S.D MAPE	23.91	0.45990000000000031	24.43	0.46990000000000032	arima	R.E	MAPE	S.D R.E	S.D MAPE	5.9300000000000024	0.29570000000000002	4.59	0.22939999999999999	exp	R.E	MAPE	S.D R.E	S.D MAPE	19.439999999999987	0.97219999999999995	15.31	0.76559999999999995	log	R.E	MAPE	S.D R.E	S.D MAPE	24.04	1.2023999999999904	27	1.3501000000000001	R.E	TD199	TD249	TD280	TD599	TD649	TD680	TD1099	TD1148	TD1179	TD1500	TD1548	TD1580	21.52	16.84	11.629999999999999	17.899999999999999	12.38	13.370000000000006	2.2599999999999998	11.26	15.75	17.809999999999999	13.42	10.89	MAPE	TD199	TD249	TD280	TD599	TD649	TD680	TD1099	TD1148	TD1179	TD1500	TD1548	TD1580	0.21310000000000001	0.33030000000000326	0.58139999999999958	0.17730000000000001	0.24280000000000004	0.66880000000000583	2.2600000000000012E-2	0.2208	0.78800000000000003	0.17810000000000001	0.25820000000000004	0.54490000000000005	11
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