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Abstract: This study aims to apply the statistical methods for prediction of the FDI in Jordan by using 

Winter's Exponential Smoothing Technique. To achieve the objectives, the study is mainly based on the 

secondary data related to FDI in Jordan selected from the annual reports for Multi-years of the Jordanian 

Investment Board for the period (2003-2014). The study reached to a number of results, including the following:  

a. The results of forecasting explained that the Foreign Direct Investment (FDI) in Jordan will see a rise in the 

nearest future. 

b. The Winter’s Exponential Smoothing Multiplicative model is adequate to forecast the FDI in Jordan. 

Keywords: Time series, Prediction, Winters Technique, Exponential Smoothing, Multiplicative Seasonal 

Model. 

 

1. INTRODUCTION 

The foreign investment is constitute  focus of the attention for  governments in many countries of the 

world, especially the Arab countries, Jordan has sought to pay attention to attracting and attracting 

such investments through the facilities and legislation, and work to enhance the attraction of 

investments, including Arab investments investment environment. For that successive Jordanian 

government have sought, through the promotion of investment to improve the investment climate and 

attract investment, and marketing of the Jordanian investment environment Foundation, through the 

restructuring of many of the laws, regulations and legislative reforms to achieve greater economic 

freedom, and the removal of restrictions on Arab capital movement and foreign (Touama, 2015). The 

Foreign direct investment has increased dramatically in Jordan since 1980. Jordan has offered special 

programs and incentives to promote FDI and attract foreign capital. Most FDI in Jordan depend upon 

privatizing major public owned companies, and facilitating partnership-based companies which unite 

domestic and foreign investors. Hence, the most important is to consider which type of FDI is to be 

attracted and into which sector need to be promoted (Yaseen, 2014: 127). 

2. METHODOLOGY 

2.1. The Study Problem 

The study problem involves on the weakness of some of the traditional ways to predict, so the 

researcher using modern method for forecasting purposes as Winter's exponential smoothing 

technique, which is proved the quality of the results of this technical by many studies. 

2.2. The Study Objectives 

The study objectives are to apply of the statistical methods to predict the FDI in Jordan by using 

Winter's Exponential Smoothing Technique. This main objective will be achieved through 

achievement of the following sub-objectives:  

1. To identify the concept of the FDI in Jordan.  

2. To identify the concept of Exponential Smoothing and its types. 

http://econpapers.repec.org/scripts/search.pf?kw=Time%20series
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3. To identify Winter's Exponential Smoothing Technique.  

4. To predict FDI in Jordan by using Winter's Exponential Smoothing Technique for the years 

(2015 and 2016). 

3. METHODS OF SOLUTION  

3.1. Winter's Exponential Smoothing Technique   

The exponential smoothing is a procedure for continually revising a forecast in the light of more 

recent experience. Exponential smoothing assigns exponentially decreasing weights as the observation 

get older. In other words, recent observations are given relatively more weight in forecasting than the 

older observations. And the exponential smoothing be on three types are (Single Exponential 

Smoothing, Holt’s Exponential Smoothing, Winter’s Exponential Smoothing) (Prajakta, 2004: 3-4). 

In Single Exponential Smoothing, the forecast function is simply the latest estimate of the level. If the 

trend and seasonal components are added which itself is updated by Winter's Exponential Smoothing. 

Based on the above, Winter’s Exponential Smoothing method is a three parameter model that is an 

extension of Holt's Exponential Smoothing method. 

3.2. Multiplicative Seasonal Model 

We can explain the necessary equations of Multiplicative Seasonal Model for Winter's Exponential 

Smoothing Series, which are given as follows: 

 The Level of series estimate, is given by:                          

Lt =   (Уt  ∕ S t - m) + (1- ) (Lt-1+ Tt-1)                                                         (1) 

Where (0<  <1) is a smoothing constant of the data. 

 The Trend estimate, is given by: 

Tt =  (Lt – Lt-1) + (1 - ) Tt-1                                                                            (2) 

Where (0<  <1) is the smoothing constant for the trend.    

 The Seasonality estimate, is given by: 

St =   (Уt ∕ Lt) + (1- ) S t – m                                                                            (3) 

Where (0<  <1) is the smoothing constant for the seasonality. 

 The value of forecast n  periods in the future, is given by: 

Ft + n = (Lt + n Tt) S t + n – m                                                                                 (4)  

Whereas:  

Lt: Level of series estimate. 

 : Smoothing constant of data. 

Уt: Actual value in period t. 

 : Smoothing constant for trend. 

Tt: Trend estimate. 

 : Smoothing constant for seasonality. 

St: Seasonality estimate. 

n: Number of periods in the forecast lead period. 

m: Number of periods in the season. 

Ft + n: Forecast n Period in the future. 

The Winter's exponential smoothing parameters (  ,  and ) can be selected in order to minimize the 

measure of forecast error, such as (RMSE and MAD). 
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In order to apply the Multiplicative Seasonal Model should be calculate the initial values for each of 

(Lm , Tm and Sm), as follows: 

 The initial value of the level Lm  , is given by: 

Lm = (y1+y2+….ym) / m                                                                                    (5) 

 The initial value of the Trend Tm  , is given by: 

Tm = (ym+1- y1) ∕ m                                                                                            (6) 

 The initial value of the Seasonal indicators (S1, S2,…, Sm), is given by: 

S1 = y1 ∕ Lm 

S2 = y2 ∕ Lm 

    ………..                                                                                                        (7) 

Sm = ym ∕ Lm 

3.3. Forecasting Accuracy Tests 

There are two important criterions to test the accuracy of the forecasting, and to test the adequate of 

Winter’s Exponential Smoothing Multiplicative Model, as follows: 

a. Mean Absolute Deviation (MAD): 

MAD =   et / n                                                                                           (8) 

b. Root Mean Square Error (RMSE): 

RMSE =   et 
2

 

/ n                                                                                          (9) 

c. Ljung - Box Statistic (Q*): 

                     (10) 

Whereas: 

N: Number of observations. 

ri
2
: Square of the autocorrelation of residuals.    

Q*: Is distributed as a Chi-square (
2
) distribution with (df = N-2)    

4. RESULTS AND DISCUSSION 

4.1. Estimation the (Lt, T t and St) of Winter's Exponential Smoothing Technique   

The study is mainly depending on the secondary data related to Foreign Direct Investment (FDI) 

selected from the annual reports for Multi-years of the Jordanian Investment Board. To achieve the 

study objects, the researcher select the data of FDI during the period (2003-2014), as shown in Table 

(1). The results in Table (1), refers to estimate the (Level, Trend, and seasonal) of Winter's 

Exponential Smoothing Multiplicative model, as follows: 

Table1. Estimation the (Lt, Tt and St) of Winter's Exponential Smoothing Technique 

Years t FDI Lt Tt St Ft + n 

2003 1 8865 - - 0.8829 - 

2004 2 9624 - - 0.9585 - 

2005 3 10409 - - 1.0367 - 

2006 4 11265 10040.75 843.250 1.1219 - 

2007 5 12238 11777.14 932.564 0.9141 9609.48 

2008 6 13187 13024.18 964.012 0.9693 12182.25 

2009 7 15135 18367.95 1401.988 0.9942 14501.56 

2010 8 16324 18204.05 1245.399 1.0768 22179.89 

2011 9 17521 19364.86 2281.669 0.9122 17778.74 

2012 10 16193 20164.33 2133.449 0.9361 20981.98 

2013 11 16875 20700.48 1973.719 0.9584 22168.45 

2014 12 17928 20866.74 1792.973 1.0332 24415.58 
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The results in Table (1), refers to the following: 

a. The estimation values of (L4, T4) and (S1, S2, S3, S4 and S5), calculated by the relations (5), (6) and 

(7) respectively. 

b. The estimation values of (Lt , Tt and St) for (t = 5,6,…12), calculated by the relations (1), (2) and 

(3) respectively, at the parameters (α = 0.3 ,  = 0.1 and  = 0.2). 

c. The estimation forecasting values of (Ft + n) calculated by the relation No. (4). 

4.2. Test the adequate of Winter’s Exponential Smoothing Multiplicative Model 

The results in Table (2), explained the criterions (RMSE and MAD) for testing the forecasting 

accuracy, and the statistic (Q*) to test the adequate of Winter’s Exponential Smoothing Multiplicative 

model, as follows: 

Table2. Test the Forecasting Accuracy & the Adequate of Winter’s Exponential Smoothing Multiplicative 

Model 

Ljung - Box Statistic (Q*) Criterions Model 

Sig. df. Q* MAD RMSE 

0.248 10 2.451 5.8041 0.2097 FDI - model 

[Critical value of (
2
) with (df = 10), at the significant level (α = 0.05)] = 18.307 

The results of the criterions for testing the forecasting accuracy, and to test the adequate of Winter’s 

Exponential Smoothing Multiplicative model, incoming in Table (2), indicates to: 

a. The forecasting accuracy by the Winter’s Exponential Smoothing Multiplicative model is very 

high, because the values of the accuracy criterions (RMSE and MAD) were low, and equals to 

(0.2097 and 5.8041) respectively. 

b. The Winter’s Exponential Smoothing Multiplicative model is adequate to forecast the FDI in 

Jordan, because the value of the Ljung - Box (Q*) statistic which is equals to (2.451) is less than 

the critical value of Chi-square (
2
) (18.307) at the significant level (α = 0.05), and the statistical 

significant (p-value) (0.248) is greater than (α = 0.05). 

4.3. Forecasting of the FDI in Jordan by Winter’s Exponential Smoothing model 

The results in Table (3), refers to the forecasting values of FDI by Winter’s Exponential Smoothing 

Multiplicative model for the years (2015 and 2016), as follows: 

Table3. Forecasting values of FDI in Jordan by Winter’s Exponential Smoothing Multiplicative model 

Years t Lt Tt St Forecasting (Ft + n) 

2015 13 21016.96 1628.698 0.8790 20670.19 

2016 14 - - - 21198.61 

The results incoming in Table (3), explained that the forecasting of the Foreign Direct Investment 

(FDI) in Jordan will see a rise in the nearest future. 

5. CONCLUSIONS 

This section includes the most important conclusions in light of the results, as follows: 

a. The results of forecasting explained that the Foreign Direct Investment (FDI) in Jordan will see a 

rise in the nearest future. 

b. The results indicates to the forecasting accuracy of the Winter’s Exponential Smoothing 

Multiplicative model was very high. 

c. The Winter’s Exponential Smoothing Multiplicative model is adequate to forecast the FDI in 

Jordan. 

REFERENCES 

[1] Armstrong J.S., Principles of Forecasting, Kluwer Academic Publishers, (2003). 

[2] Anne B. Koehler, Ralph D. Snyder and J. Keith Ord, Forecasting Models and Prediction 

Intervals for the Multiplicative Holt-Winters Method,  International Journal of Forecasting, 

17(2): 269-286, (2001). 

http://econpapers.repec.org/RAS/psn11.htm
http://econpapers.repec.org/RAS/por111.htm
http://econpapers.repec.org/article/eeeintfor/


Statistical Methods to Predict the FDI in Jordan by using Winter's Exponential Smoothing Technique 

 

66Page                        International Journal of Scientific and Innovative Mathematical Research (IJSIMR) 

[3] Bashier AL-Abdulrazag, and Batainen T., Forecasting Foreign Direct Investment Inflows in 

Jordan: Univariate ARIMA Model, Journal of Social Sciences, 3(1):1-6, (2007). 

[4] Billah B., M.L. King, Ralph D. Snyder, and Anne B. Koehler, Exponential Smoothing Model 

Selection for Forecasting, International journal of forecasting, 22(2), 239-247, (2006).  

[5] Chatfield C., Anne B. Koehler, J. Keith. Ord, and Ralph D. Snyder, A New Look at Model for 

Exponential Smoothing, Journal Royal Statistical Society-  Series D (The Statistician), 50(2): 

147-159, (2001). 

[6] Gardner E.S., Exponential Smoothing: The State of the Art-Part II’, International Journal of 

Forecasting, 22: 637-666, (2006). 

[7] Gulshan, K., and Avtar, S., Growth and Forecasts of Foreign Direct Investment Inflows to South 

and East Asia- An Empirical Analysis, Asian Economic Review, 50(1): 17-31, (2008). 

[8] Husni K., and Siam W., Determinants of Direct Foreign Investment: Evidence from Jordan, 

Business and Economic Horizons, 1(1), 69-71, (2010). 

[9] Hyndman R.J., Anne B. Koehler, J. Keith Ord, and Ralph D. Snyder, Prediction Intervals for 

Exponential Smoothing using Two New Classes of State Space Models, International Journal of 

Forecasting, 24(1): 17-37, (2005). 

[10] James W. Taylor, and Ralph D. Snyder, Forecasting Intraday Time Series with Multiple 

Seasonal Cycles using Parsimonious Seasonal Exponential Smoothing, Omega, 40(6): 748-757, 

(2012). 

[11] Kumar, G., and Avtar, S., Growth and Forecasts of Foreign Direct Investment Inflows to south 

and East Asia: An Empirical Analysis, Asian Economic Review, 50(1):17-31, (2008).  

[12] Livera A.M. De, R.J. Hyndman, and Ralph D. Snyder, Forecasting Time Series with Complex 

Seasonal Patterns using Exponential Smoothing,  Journal of the American Statistical 

Association, 106(496): 1513-1527, (2011). 

[13] Mehla S., and Singh J.P., Foreign Direct Investment In India- A Retrospection, Indian 

Management Studies Journal, 11(1): 81-103, (2007). 

[14] Ralph D. Snyder, Anne B. Koehler, and J. Keith Ord, Forecasting for Inventory Control with 

Exponential Smoothing, International Journal of Forecasting, 18(1): 5-18, (2002).   

[15] Sahoo, P., and Geetanjali, N., FDI in South Asia: Policy, Trends and Perspectives, GITAM 

Review of International Business, 1(1): 35 -77, (2008). 

[16] Sidhu, H.S., and Neerja, D., Foreign Direct Investment Inflows to India: Growth and Forecasts, 

Foreign Trade Review, 44(3):24-56, (2009).  

[17] Silva A.D.,  R.J. Hyndman, and Ralph D. Snyder, The Vector Innovations Structural Time Series 

Framework A simple Approach to Multivariate Forecasting, Statistical Modeling, 10(4): 353-

374, (2010).  

[18] Touama H.Y., Application of the Statistical Analysis for Prediction of the Jordanian GDP by 

using ARIMA Time Series And Holt's Linear Trend Models for the Period (2003-2013), 

Mathematical Theory and Modeling Journal, 4(14): 19-26, (2014). 

[19] Yaseen, Hadeel, The Impact of Foreign Direct Investment FDI on Economic Growth of Jordan, 

European Journal of Business and Management, 6(39): 121-128, (2014). 

[20]  Zou H., and Yang Y., Combining Time Series Models for Forecasting, International Journal of 

Forecasting, 20, pp. 69-84, (2004). 

[21] Pena D., Tiao G.C., and Tsay R.S., A course in Time Series Analysis, New York, John Wiley & 

Sons, (2001). 

[22] Biery, A.M., Statistical Forecasting Methods, Suaad King University, Riyadh, Saudi Arabia, 

(2002). 

[23] Box G.E., Jenkins, G.M. and Reinsel, G.C., Time Series Analysis: Forecasting and Control, 4
th
 

Ed., Hoboken, New Jersey, John Wiley & Sons, (2008). 

[24] Brockwell P., and Davis R., Introduction to time series and forecasting, 2
nd

 Ed., Springer-Verlag, 

New York, USA, (2002). 

[25] Brocklebank J.C., and Dickey D.A., SAS for Forecasting and Time Series, SAS Institute Inc., 

Cary, Nc, USA, (2003). 

[26] Chatfield C., Time Series Forecasting, Boca Raton, Chapman & Hall ∕ CRC, (2002). 

http://econpapers.repec.org/RAS/psn11.htm
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:IjCSPb-OGe4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:IjCSPb-OGe4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:IjCSPb-OGe4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:k_IJM867U9cC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:k_IJM867U9cC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:k_IJM867U9cC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:zYLM7Y9cAGgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:zYLM7Y9cAGgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:zYLM7Y9cAGgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mlwKz6cAAAAJ&citation_for_view=mlwKz6cAAAAJ:UebtZRa9Y70C


Dr. Hasan Yasien Touama

 

67Page                        International Journal of Scientific and Innovative Mathematical Research (IJSIMR) 

[27] Prajakta S.K., Time Series Forecasting using Holt-Winter's Exponential Smoothing, Kanwal 

Rekhi School of Information Technology, (2004). 

[28] Shumway R.H., and Stoffer, D.S., Time Series Analysis and its Applications: with examples, 3
rd 

Ed., Springer-Verlag, New York, (2011). 

[29] Touama H.Y., Statistical Tests, Dar-Safa for Publishing and Distribution, Amman, Jordan, 

(2011). 

[30] Hamad R.A., Enhancing the Efficiency of Forecasting using Combined Time series Models and 

Neural Networks: An Applied Study, Ph.D. in Statistics, Faculty of Commerce, Por-Sa'aid 

University, Egypt, (2010). 

AUTHOR'S BIOGRAPHY 

Hasan Yasien Touama, Associate Professor of Applied Statistics and 

Quantitative Methods at Faculty of Economics and Administrative Sciences of 

Zarqa University in Jordan, he teaches and achieves the researches in Statistics, 

Quantitative Methods (Operations Researches & Production Management), and 

Econometrics. He took his BA in Statistical Sciences at (1977-1978), Master 

Degree in Designing & Analyzing Experiments at (1980-1981), and his Ph. D. in 

Applied Statistics and Quantitative Methods (Major) at (1994-1995) from 

Baghdad University. He is the author of (16) sixteen book and over (44) forty four article and study 

about the following subjects and fields, Applied Statistics, Bio-statistics, Experimental Design, 

Econometrics, Computerized Information Systems, Total Quality Management and Quantitative 

Methods (Operations Researches & Production Management). 

 

 


