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Abstract:    

Purpose: The purpose of the study is to use stocks analysis and big data predictive models of stocks 

predictions, Holt Winters Exponential Smoothening, to predict the future stocks price movements 

so that investors can be assured of the returns before risking their hard earned cash and losing 

big time as has been the case previously. 

Methodology: The study used Nairobi Securities Exchange stock prices, from 2009-2019, a ten-

year period data to be able to perform predictive data analysis on the data, to be able to predict 

the future stock direction using Holt Winters Smoothening Exponential Smoothening. The Holt 

Winters model was tested against several stock counters at the NSE to see the predictive behavior 

of the stock and the results compared with the real data from the market.  

Findings: Interestingly, the study results found that it is possible to predict the stock price 

movement way in advance before they happen. With such power in your possession, investors will 

be investing with confidence, getting a big return on their investments and avoiding losses that has 

been part and parcel of the investing world. Millions of investors have made huge losses in the 

past, losses that have caused them lots of pain and suffering. The good news is that such losses 

and suffering could be avoided using predictive data analysis using Holt Winters Exponential 

Smoothening.  

 

Keywords: Fundamental Analysis, Technical Analysis, Holt Winters Exponential Smoothening, 

Stocks Prediction, Stock Market Data Analysis 



1.1  INTRODUCTION 
 

 

 

 

The number of investors at the Nairobi Securities Exchange (NSE) who make consistent profits 

are countable, compared to the majority of investors who continuously lick their wounds as they 

count their losses. According to Covel (2007) roughly 90% of investors in the stock market make 

losses and only 10% make profits in the stock market. Majority of investors continue to make 

losses on their investment capital mainly due to four things; wrong timing of the market, lack of 

big data analysis of the market prices, lack of information on the company fundamentals and lack 

of comprehensive technical analysis on the given stock before pumping in capital. All can be 

summed into one thing: Many investors don’t understand the workings of the financial markets 

(Elder, 2014).  

 

Due to excessive media coverage prior to the public offering and coupled with mob psychology, 

thousands of investors are led like a sheep to the slaughter house, they invest in the financial 

markets en masse and this has had disastrous results as thousands of investors lose their investment 

capital some twelve months after the shares hit the stock market trading floor.  It is the aim of this 

paper to solve the problem of data analysis of stock market prices using Holt Winters Smoothening 

Exponential stock prediction technology. A methodology that helps in stock price prediction, that 

will help thousands of Kenyans keen on investing on the stock market from losing their money. 

The Holt Winters Methodology promises to give accurate forecast of stock price movement. 

Investors will gain the workings of the financial markets and more so on the movements of the 

share prices.   Holt Winters Smoothening exponential stock prediction is a supervised machine 

learning. Machine learning is a subset of Artificial Intelligence.  The use of Artificial Intelligence 

has not been rampant among investors at the NSE and the results have been disastrous (Shah,2007). 

 

    Stocks trading at the Nairobi Securities Exchange (NSE) generates large amounts of data on a 

daily basis. Big, unstructured and diverse data gets generated every passing second from the stock 

market as traders buy and sell shares in the stock market in a bid to make capital gains and earn 

dividends when companies do well according to O’Neil (2009). Investors are not only interested 

in making profits on a daily basis according to Barber and Odean (2011) but they are also keep to 

make maximum return on their investments and hence it requires a paradigm shift to handle both 

the stock trading complexities, guide future traders in picking the right stocks and to do proper 

stock market analysis. Such predictions and analysis are essential in helping traders to avoid losses 

in the market or what is popularly called capital erosion (Singh, Dimri, and  Rastogi, 2014).  

     

 

For information technologists the future looks promising especially with big data analytics, 

future forecasting will be possible as people handle the core challenges of big data.   

As traders buy and sell shares in the stock market on a daily basis, the market becomes a place 

where data grows every second. The complexities of the stock market data hence necessitate big 

data architecture says Gutierrez, Anzelde and Gobenceaux (2013) which helps in data 



organization, analysis and possible predicting stock price direction says Metcalfe (2018). Without 

such data architecture design and analysis of the market data, most traders will not benefit from 

the advantages that comes with stock market data analytics which is majorly trading with profits 

and not losses.   

Correctly predicting stock prices is not a walk in the park, it is a big problem as observed by 

Kaushik and Singhal (2009) and also other scholars in the stocks market prediction domain like 

Kannan, Sathik and Arumugam (2010).  They agree on the fact that minting data from the stock 

market is a big challenge because of volatility and ever changing and increasing data. The India 

shares market which was the study area for Kaushik and Singhal (2009) is volatile as prices move 

up and down abruptly and could be challenging to new beginner traders who lose their investment 

capital.   

 

2.1 LITERATURE REVIEW  
    In the stock market, investors operate in two spheres of human reasoning: hope or fear says 

Pring (2018). Some investors hope that the stock they have bought will increase in price and they 

will sell and make profits, while others fear that the stock will drop in price and they'll incur losses.  

 

According to O’Neil (2009), only two emotions rule the stocks market, fear and hope. He noticed 

that the only problem that exists is that we hope when we should fear and we fear when we should 

hope.   

 

For many people, making decisions is based on relying on the information at hand. On the other 

hand, reasoning is based on processing the information we already know. This new kind of 

reasoning is used by market players; stock traders, stock investors, fund managers to uncover the 

underlying data patterns and infer multiple meanings thereof. These meanings, it is expected to 

result in positive financial reward (Singh, Dimri and Rastogi, 2014). 

 

Over the years, traders at the Nairobi stock exchange have made significant losses buying and 

trading stocks, but with Holt Winters model such losses will be eliminated, as stock investors will 

be able to predict stock movement and avoid losses in advance should the stock price head south. 

Such a stock prediction model, the Holt Winters Exponential Smoothening model, has never been 

used at the Kenyan stock market in the prediction of the stock prices, compared to other prediction 

models like neural networks that gas been used at the Nairobi stock exchange. 

    

  



IS PREDICTING THE STOCK MARKET 

POSSIBLE USING HOLT WINTERS?   

   

YES.  
 

Forecasting always requires a model, and Holt-Winters Exponential Smoothening is a way to 

model three aspects of the time series: a typical value (average), a slope (trend) over time, and a 

cyclical repeating pattern (seasonality). I shall be using Holt Winters to demonstrate that it is 

possible to predict or to forecast stock market movement. The ability to forecast stock movement, 

gives us the opportunity to invest now and reap the benefits later.  

Triple Exponential Smoothing, also known as the Holt-Winters method, is one of the many 

methods or algorithms that can be used to forecast data points in a series, provided that the series 

is “seasonal”, i.e. repetitive over some period. The stock market, or the Nairobi Securities 

Exchange in our case, is series of stock prices moving up and down.  These up and down 

movements, cases pain and joy in the market. Pain to those who are found on the wrong side of 

the investment equation and are losing money and joy to those who are on the right side of history 

and are making money (Metcalfe, 2018).  

With prediction, it then becomes remotely possible to position yourself, to be on the right side 

of history every time, if not all the time and avoid the emotional investing that characterize 

investor. You can avoid the painful and emotional market crushes, that throws investors under the 

bus, leaving them in deep financial hemorrhage and huge paper loss. A loss that becomes real 

when finally actualized via selling the stock.  

  

A repetitive pattern that is easily predicted by Holt Winters Method.  

In his book Weinstein, (1988) proposes that stocks move in stages, stages; one to four. With Holt 

Holt winters, predicting these stages and benefiting from stock trading becomes easier. 

 
Figure 1. Stages of stock movement, Weinstein (1988). With Holt Winters predicting becomes easier.   



 

 

WHO IS HOLT WINTERS?  
 

In 1957 an MIT and University of Chicago graduate, professor Charles C Holt (1921-2010) was 

working at CMU (then known as CIT) on forecasting trends in production, inventories and labor 

force. Holt published a paper “Forecasting trends and seasonal by exponentially weighted moving 

averages” describing double exponential smoothing. Three years later, in 1960, a student of Holt, 

Peter R. Winters improved the algorithm by adding seasonality and published Forecasting sales by 

exponentially weighted moving averages (Management Science 6, 324–342), citing Dr. Holt’s 

1957 paper as earlier work on the same subject. This algorithm became known as triple exponential 

smoothing or the Holt-Winters method.  

This method of forecasting trends, is what we shall be using to forecast Nairobi Securities 

Exchange stock price movement. With such a forecasting method in place, it will be easy to make 

money in the market that has proven to be a hard nut to crack for newbie investors. Our work will 

be to time the market, when it goes down, and board the bus, as it goes uphill. The only way to 

make money in the market is when the market bus is going uphill, observes Weinstein (1988). 

Your work is to be in the bus as it goes uphill and EXIT when it on the hill. Never ever try to board 

the bus when it is on its way down. You will surely make losses when the market is on a down 

trend. 

Forecasting is estimating values that we do not yet know based on the values we do know. 

Nairobi Securities Exchange, do offer us daily stock prices. On a daily basis, we can tell the 

opening price, the highest price a given stock was traded at, the lowest price, the closing price, the 

traded volume, the market capitalization among others. These are the values that we already know 

and we shall be using them to estimate the values we do not know. The future values of the stock 

prices will be predicted using Holt Winters Method.  

 The predictions for the data elements yi is given by 

  
 

For forecasts at future times, we use the form 

  
 

where h′ =INT((h–1)/c)+1. 

 

The initial values, i.e. where 1 ≤ i  ≤ c, are given by 

  
 

 

 

 

 

https://i0.wp.com/www.real-statistics.com/wp-content/uploads/2019/03/image005m.png


  

2.1 HOLTWINTERS EXPONENTIAL SMOOTHENING 

 
Holt Winters exponential smoothening model of prediction has been used in various sectors in 

order to help in prediction and forecasting of events. Holt Winters Exponential smoothening have 

been used in healthcare as was the case in Newbern (2006). In the software development and 

testing field for example, Yakovyna and Bachkai (2018) has been able to use Holt Winters 

exponential model in predicting software failures and reliability. They argue that Holt Winters 

model is simple, works well in practice and suitable for short term forecasts time series data.  

  

 
Figure 2. Holt Winters forecasting is a model under smoothing models. 

 

Investors in the forex market for example have been keen to use Holt Winters Smoothening 

model to forecast exchange rates.   Ortiz (2015) observes that accurate forecasting of the imminent 

movement of the exchange rate is very important in investments, trade and economics. Holt 

Winters smoothing algorithm uses weighted historical trending.  

In the stock market forecasting and prediction of share prices, several authors have explored 

Holt Winters exponential smoothening. Such researchers include Rusu and Rusu (2003). In trying 

to predict the share price of companies dealing in gold and oil in the Malaysian Stock Exchange, 

(MSE) Bakar and Rosbi (2016) used Holt Winters exponential smoothening tool.  



On their part, Awajan, Ismail and Wadi (2018) used empirical mode decomposition (EMD) Holt 

Winters bagging model to help in data forecast. In this model, the bagging method uses several 

versions of forecasting to generate an aggregated forecasting.  

Investment forecasting is the fodder for investment banks and insurance companies. This sector 

relies on credible forecasting process to make profits.   Unlike the general public which have 

inadequate risk assessment Hansen (2017), desire to obtain abnormal profits, short term investment 

horizons. Investment banks and insurance companies relies on more efficient and accurate 

forecasting methods as observed by Dzikevičius and Šaranda (2010).  

 

 

                                                                                                                                                                  

2.2 FUNDAMENTAL ANALYSIS                                                                                                                                                                                                                                                                                                       

 

Historically and over the years, fundamental analysis and technical analysis has been used to 

analyze stocks before buying or selling decisions are made O’Neil (2009). Fundamental analysis 

in most cases will focus on the company’s operations and financial health to determine as to 

whether the company is doing well or not. This is important in predicting the future profits or 

losses.  The Fundamental Analyst makes their investment decisions based on the past or historical 

performance of the company to predict the future earnings Shah (2007). 

 

Fundamental analysis may involve examination of company financial data, annual reports, the 

management board, business concept, business operations and the fierce competition a company 

faces Suresh (2013).  

 

Fundamental analysis monitors profits, dividends, interest rates and evaluates the risks 

associated with the company. It uses statistical, mathematical and financial algorithms applied to 

the financials of the company in order to determine the share price says Bakar and Rosbi (2016).    

 

The major focus of fundamental analysis as a mode of stock analysis is to predict future earnings 

that a stock will achieve and enable the investors to make profits by investing in the company at 

the present time (Baresa, Bogdan and Ivanovic, 2013).  

 

 

2.3 TECHNICAL ANALYSIS 
 

Technical analysis as a method of stock analysis focuses on historical stock price movement (as 

we all know, the stock prices move up, down or sideways), which might show a pattern which will 

hence be used by stock market players to forecast the future possibility of capital gains or losses 

which strongly determines the investor’s choices of whether to invest or not. It is important to note 

that both technical and fundamental analysis work hand in hand for good stock analysis O’Neil 

(2009). Relying on one alone could be disastrous.  

  

According to technical analysis, the price of a stock depends on supply and demand of that stock 



at the market place. Technical analysts have developed tools and techniques to study previous 

patterns and predict future prices. Such tools that are being used by technical analysts include 

Stochastic charts, Exponential Moving averages, Bollinger Bands among others.  Technical 

analysis is basically, the study of markets only.  

 

According to Bakar and Rosbi (2016), technical analysis study the changes in the share price 

and assume that the past behaviour will extend into the future. According to them, technical 

analysis offers information about the possible future of the evolution of the stock market.  

 

 

 

                                                                                                                                 

3.1 METHODOLOGY   
 

This research is based on quantitative research method. This is the method associated with 

measurements accuracy and repeatability of vital importance.  

 

Trend studies                                                   
 

It is important to note that the project is a trend study. It helps in mapping change over a period 

of time.  Trend analysis enables you to find out what has happened in the past, what is happening 

now and what is likely to happen in the future in a population group. This design involves selecting 

a number of data observation points in the past, together with a picture of the present or immediate 

past with respect to the phenomenon under study, and then making certain assumptions as to future 

trends. In a way you are collecting cross-sectional observations about the trend being observed at 

different points in time over past–present–future. From these cross-sectional observations you 

draw conclusions about the pattern of change.  

 

In this case, we shall be using Holt Winters model, and using 10 years’ historical data from 

Nairobi Stock Exchange and using predictive analytics to try to forecast the future movement of 

stocks.  From Weinstein (1988), we know that stocks move in stages and the best time to buy 

stocks is when they are in stage 2 and the worst time to buy stocks is when they are in stage 4. The 

best time to sell stocks is when they are in stage 3. It is the stock movement through these stages, 

also called trend following by Covel (2007) or trend studies, that we shall use Holt Winters to help 

us in doing prediction.   

 

3.2 PROPOSED SOLUTION 
  

In this work we propose to demonstrate that prediction of stock markets using Holt Winters 

Exponential Smoothening model is possible. Previously, prediction of the stock market and the 

movement of stock prices has been virtually impossible to majority of stock traders. Only the 

insiders and stock brokers have been able to gain from stocks swings and the rest of novice traders 



make losses. Several authors O’Neil (2009), Metcalfe (2018), Kaushik and Singhal (2009) opines 

that only 10% of investors in the stock market are able to make profits on a consistent basis as the 

other 90% of the investors make losses in the stock market. Using Holt Winters Exponential 

Smoothening model these massive losses experienced by investors can be stopped as they will be 

more than able to predict the stock market direction and invest profitably.   

 

 
 

Figure 3. A Graph of Co-operative Bank of Kenya stock, showing Stages 1,2,3,4 as demonstrated 

by Weinstein (1988).  Using Holt Winters Exponential, prediction of future movements becomes 

easier.  

 

 

 4.1 FINDINGS 
 

The results in this study show a historical move by Bamburi Cement, (BAMB), one of the 

equities traded on the Nairobi Securities Exchange, over a 10-year period and forecasting the 

movement over the next 3-5 years. The results show a bearish market that keeps getting worse and 



hence informing would be investors to take a flight, such a stock is a sinking ship. Sell the stock 

immediately. It is not worth investing in the stock given the stock market predictions, the stock 

falls just like the predictions.    

   

 
Figure 4. A Graph of Bamburi Cement Historical Stock Price from 2013-2018 before the 

predictions.  

  



 
Figure 5. A graph showing the actual stock movement (in blacklines) and the predicted stock 

movement (in red lines) of Bamburi Cement Historical Stock Price. A timeline of 6 years. 

 

 

 



 
Figure 6. A Graph of Bamburi Cement showing 365 Days Historical Stock Price Forecasting, 

Using Holt Winters. The prediction results show a stock on a bear run, from a high of 191/- and 

now almost hitting 0/-. With such a result, wise investors would exit before they lose all their 

investment capital. 

 

 

 The downward momentum on the Bamburi Cement stock seems to continue sliding down 

based on the 365 days stock price prediction by Holt Winters Smoothening model.  Comparing the 

predicted values and the actual values as per the trading data on the Nairobi Securities exchange, 

shows that the stock had a downward momentum as per the Holt Winters smoothening stock 

predictions. 

 



 
Figure 7. The reality. A Graph of Bamburi Cement showing 365 Days. As predicted previously, 

the reality is that Bamburi Cement has been on a downward spiral. It is currently 22.95/-, it is yet 

to hit 0/- as predicted above. Overall, smart investors should have sold their shares 365 days 

previously and not wait to see the terrible turn of events.   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.1 DISCUSSION 

 
WHO GAINS MOST FROM THESE PREDICTIONS?  
 

 Long Term Investors vs Short Term Investors.  

 

Unlike the short term investors who are ready for quick gains after a short period of less than 

one year, long term investors are those who invest their hard earned money in a given stock for 

over 10 years. The short term prediction of the stock market using Holt Winter Exponential 

Smoothening model will be very beneficial to short term investors and not long term investors.  

The steady growth in share price over the last 10-20-year period of course is not without up and 

down price swings that affect virtually all stock market prices. All stock market share prices face 

price volatility says Abraham (2013). Price volatility has left many nursing their wounds especially 

during the bear market when majority of novice investors observes (Fenzl et al., 2013) experience 

great losses. Mass psychology, crowd following (Fenzl et al., 2013), crowd investing especially 

during the public offering has turned out to be a financial disaster during the bear run.    

  

 Comparing the predicted values and the actual values as per the trading data on the Nairobi 

Securities exchange, shows that the stock had a downward momentum as per the Holt Winters 

smoothening stock predictions. The model seems to be 98% accurate as per the results shown.  

 

 

 

 

 



 
Figure 8.   A Graph of Jubilee Insurance Company showing stock movement from 2013 - 2018.   

 



 
Figure 9.   A Graph of Jubilee Insurance Company showing Observed (actual stock price in 

black) vs Fitted (predicted stock price) over a six years’ period, from 2013 - 2018.   

 

 

 



 
Figure 10.   A Graph of Jubilee Insurance Company showing 365 Days forecast. A downward 

trend is predicted.  

 

 



 
Figure 11. The reality. A graph of Jubilee Insurance Company showing a downward slide as 

predicted by Holt Winters Exponential Smoothening.  The stock has gone from a high of 546/- to 

the present value of 228/-. That is a whopping 58% loss. There seems to be no end to the downward 

slide at the Nairobi Stock Exchange. Wise investors should be out of the market to avoid capitation 

erosion and the accompanying stress that goes with losing money in the stock market.  

 



 
Figure 12. Total Kenya historical price from 2013-2018   

 



 
Figure 13. Total Kenya historical stock price from 2013-2018 showing observed / fitted stock 

prices. Forecasting done using Holt Winters Exponential Smoothening.   

 

 



 
Figure 14. Total Kenya historical stock price showing 60 Days stock price predictions using 

Holt Winters Exponential Smoothening.  A good buy signal for short term investors who would 

wish to make money within 30-60 days. This is speculators playground.  

 

 

 

 



 
Figure 15. 60 Days Artificial Neural Network stock prediction of Total Kenya stock. The 

predictions show a stock that is on an upward momentum. A good sign that investors who buy now 

can benefit in the next 60 days.    

 

 

 



 
Figure 16. Comparing 60 Days stock prediction prowess of Artificial Neural Network and Holt 

Winters Exponential Smoothening.  Both of the prediction models seems to be way of the mark, 

both of them seems to be on an upward trajectory, when the stock has assumed a neutral trading 

zone, when neither buys nor sellers are bullish or bearing.   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.2 CONCLUSION  
 

The Holt Winters Exponential Smoothening as a prediction model and Artificial Neural Network 

model as a prediction model have one major limitation - Accuracy.  As shown above, the 

predictions are off from the real data, but overall, the models act as a guide to investors on the 

potential stock market direction. It is important to note that other factors that affect stock market 

needs to be taken into consideration when investing and when predicting the stock market direction 

and the stock price direction. An investor who combines Holt Winters Exponential Smoothening 

and Artificial Neural Networks as shown above and technical analysis of predicting stocks 

movement together with fundamental analysis of choosing stocks will have the full arsenal needed 

for profiting in the stock market and trading or investing profitably.  

     The upward and downward stock movement or volatility is driven by the speculators, who 

want to gain from the 10% stock capital gains and who want to dump a given stock to avoid further 

capital loss. Holt Winters Exponential smoothening can help predict stock market volatility as we 

have seen in the case of Total Kenya stock.   

Stock Market Gurus like William O’Neil, Jesse Livermore, Michael Covel, Warren Buffet have 

made significant fortunes in the stock market in millions and billions of dollars. They have done 

it consistently over the years, decades in fact. They have made very good stock market predictions 

over which stocks to buy and which stocks to dump or sell immediately without incurring further 

losses (Abraham, 2013). 

Holt Winters Exponential Smoothening, the predictive analytics model, has proven that it is 

indeed possible to predict the direction of the stock market and gain consistently like the 

individuals mentioned. When the market is going down, it is bound to keep doing down (especially 

in the bear market) hence it is good to be liquid. Be in cash. Cash is king. When the market starts 

going up, it is bound to keep going up for a while (the bull run). It is in the bull run when traders 

make money in the stock market (Covel, 2007).   
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