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Abstract 

This paper investigates the effectiveness of different tactical asset allocation trading strategies on global stock market 

indices in order to better forecast the returns. It has been revealed that timing model strategies are appeared to be the 

best performing one than the passive buy and hold strategy. Results show that the simulated moving average is the best 

strategy in order to generate buy and sell signals to minimize the investor’s risk and maximize the return of the 

portfolio. It has been recommended that investors who are looking to minimize the risk of their portfolio and decrease 

the drawdown can use the proposed timing model strategy to achieve a balanced portfolio in the future. 
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1. Introduction 

Since the existence of stock markets, financial investors are trying to forecast stock prices by identifying patterns with 

technical trading analysis to enhance their profit returns (Turner, 2007). The essence of all technical trading strategies 

is the belief that security prices are predictable with the use of technical indicators (Edwards, Magee, & Bassetti, 2018; 

Murphy, 1999). Technical trading strategies are commonly used topic in academic financial literature. Moving 

averages is one of the oldest technical trading strategies, where a simple moving average is considered and used as an 

indicator to buy or sell any stock. Most of the early work done shows that practical trading strategies usually are not 

generating profits. According to Dale and Workman (1980) and James (1968) moving average trading procedures are 

not actually generating profits and actually unable to outperform a passive buy and hold strategy.  

However, some recent works demonstrate few shreds of evidence about predicting power of market especially when 

investors use technical trading strategies. Brock et al. (1992) in their well-known article published, observed different 

trading strategies and concluded that some technical trading strategies are significantly generating profits. In their 

study, the two most popular strategies are studied–trading range breakout rules and moving average. Brock et al. (1992) 

also studied and observed the variation on the Dow Jones for a period of 90-years and found substantial trading profits 

(excluding transaction costs). The backside of the study is that Brock et al. (1992) only used U.S. stock data in their 

research. Bessembinder and Chan (1995) reproduce the study of Brock et al. (1992) but do incorporate operation costs 

and non-synchronous trading. Their study affirmed the positive results of Brock et al. (1992) and find that indeed 

simple trading strategies have substantial forecasting power but when transaction costs are involved excess profits are 

wiped-out.  

Stock market volatility is the term for uncertainty or chance regarding the changes in a security's value. Larger 

volatility signifies that securities' values are spread out more than a greater range of beliefs. This means that the price of 

your stability can transform dramatically more than a few days interval within either route. Lesser volatility signifies 

that any security's value will not change dramatically, nevertheless changes within value with a continuous tempo more 

than some time. It is an established fact that high volatility diminishes compound returns (Kilgallen, 2012). For 

enhancing the risk-adjusted returns multiple kinds of research have been conducted. Many of these claiming the 

possibilities of market risk-adjusted returns’ outperformance by moving average trading strategies, it means the stock 
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could perform well by using moving average trading strategies instead of buy and hold strategy. 

This study aims to investigate whether the risk-adjusted returns on equity among several asset classes can be improved 

by suggesting the right time to enter and exit from the market using tactical asset allocation trading strategies. 

Subsequently, the timing model strategy could also generate buy and sell signals in order to indicate the right time for 

the investment. This study has compared different timing model strategies with traditional buy and hold strategy to find 

out the performance of key global stock indices. This study helps the investors to select better forecasting strategies 

across different stock indices to enter and exit the market at the best of the time in order to maximize returns.  

2. Literature 

Technical analysis according to Wong et al. (2003) plays an important role in signaling the timing of buying or selling 

of stocks. Using the technical analysis for projection as done by Fama (2006) seemed to be controversial at the 

beginning. But, Wong et al. (2003) proved that technical analysis is a significant tool for forecasting exact time 

regarding buying or selling stocks. A test indicator of drawdown is incorporated to find results that check whether 

buying and selling of stocks give the differences in return or not. Technical analysis is a technique in which 

information about the market is extracted into objective visualization by the use of mathematics with a major focus on 

the behavior of investor keeping in mind the supply and demand to explain the current and predict the future path of the 

financial market (Ciana, 2011). 

Timing model initially was elaborated by (Faber, 2007). In the model, a simple quantitative approach to tactical asset 

allocation was discussed by explaining the time at which you buy or sell a stock. The application of this model was 

related to trade indices like S&P 500, MSCI EAFE, GSCI, and United States government 10-year treasury bonds. The 

price based system used was based on mechanical logic. The simple moving average was a long term indicator to 

calculate the extent of risk. Faber (2007) observed that risk-adjusted returns are improved when the model was applied 

to different asset classes. Minimization of risk followed by an increase in returns for stocks upon which timing model 

was implemented. 

The Kilgallen’s (2012) approach was further supported by many researchers who worked on the timing model for buy 

and hold strategy. Major asset classes were taken, constructing a diversified portfolio that carried the equal weights. 

The asset classes included the U.S. bonds, stocks, international stocks, real estate and commodities. He computed a 10 

month moving average of closing prices for each asset. Portfolio at the end of each month depicted a decrease in asset 

value below the level of moving average. At this point, an asset can be sold and the cash can be held. Thus, after 

examining moving average approach, the assets can be repurchased in the case if there is an upward trend.  

Technical analysis indicators like compound annual growth rate, standard deviation, maximum drawdowns, and 

Sharpe ratio were used in the timing model. Droke (2001) explained in order to measure the overall performance of 

stocks, certain indicators are proved to be dependable on each other. Moving averages can be used as an indicator to get 

positive results. The mean value of all security prices is achieved using moving averages for the specific time period. 

Buy and hold strategy is used as a conservative approach and also as a passive investment strategy. It comprises of a 

procedure providing assistance to investors to buy or hold stock at a certain level of risk.  

Toms (2012) explained moving average application as the practice of systematically buying and selling whenever the 

price crosses its average. Price moves in trends, this can be uptrend or it can be downtrend. The uptrend is defined as 

the rising of price, whereas the downtrend is declining. When the price cuts up its average from below the price is an 

upward trend and a buy signal is generated. Similarly, when the price cuts the average from above, it’s called a 

downward trend and a sell signal is generated. 

 

 

Figure 1. Example of moving average trading process 
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3. Materials and Methods  

This research is quantitative in nature and all analysis and calculations are carried forward with descriptive analysis. 

Quantitative as layman terms can be explained as research is the term for the particular systematic empirical 

exploration associated with social phenomena by using record, numerical or even numerical files or even 

computational strategies. The objective of quantitative research is usually to acquire and hire numerical versions, 

theories and/or ideas related to phenomena. This study is carrying all analysis in mathematical terms to justify the goal 

of the study. 

Data on five global stock indices such as Dutch AEX, Dow Jones, S&P 500, FTSE 100, and NASDAQ have been 

considered for analysis. To get a full overview of the strategy several MSCI indices were also evaluated to have 

diversified global portfolios (Jain, Sharma, & Srivastava, 2019). Using MSCI indices would allow constructing 

cross-regional comparisons across all markets. Data has been gathered from DataStream, although a couple of sets 

have also been taken from the CRSP. This study has relied on monthly closing prices of the securities. The monthly 

closing prices of particular security have been converted to the different average lag-lengths using natural log function 

for the purpose of generating buy or sell signals. 

 

Table 1. Summary of the securities used 

  
 Timeframe No. of Months 

Stock Indices AEX  12/1985- 12/2018 398 

 
Dow Jones  01/1985- 12/2018 409 

 
S&P 500  01/1980- 12/2018 469 

 
FTSE100  02/1994- 12/2018 301 

 
NASDAQ  10/1985- 04/2014 400 

Global Equity MSCI EAFE  12/1969- 12/2018 590 

 
MSCI WORLD  12/1969- 12/2018 590 

 
MSCI Europe  12/1969- 12/2018 590 

 
MSCI EM  12/1987- 012/2018 374 

Total 

 

 

 

4121 

 

Total 4,121 number of months are considered as an observation in this paper. Table 1 reports the details of individual 

assets accounted for observation in this paper. Log returns are used to simplify the calculations. 

3.1 Market Timing Model 

Historical simulation-based moving averages have been taken in a way to smooth out the value of a security and plot 

average asset prices over time. The timing model strategy suggests that buy a security once it starts to trade above the 

average of its closing price from specified days or months and sell the security when its price falls below the same 

average. Thus, the buy or sell signal has been generated according to the following rule: 

          {
               ( ) 

                  ( ) 
                                    (1) 

It has been assumed that the probability of stock return varies due to the continuous fluctuation in stock prices. 

Therefore multiple iterations of stock returns have been generated using Monte Conte simulation to get relative 

historical returns in timing model. A k-month Simulated Moving Average (SMA) at month-end is represented as 

follows: 
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Where n is the moving average length, k is the period being considered from the total number of periods, and Pt is the 

price of the security at time t. Pt(p1,p2,….pm) is the price of security at different points of time t. The notations 

   ∑  
 
    describes the unlimited time frame for the security prices and ∑   

 
        shows the total sum of single 

security price. Stock market volatility is the term for the amount of uncertainty or chance regarding the size of changes 

in a security's value (Faber, 2007), can be described as: 

           ∑    (               )
 

   
                            (3) 

Annual buy and hold returns of stock have been calculated using Compound Annual Growth Rate (CAGR) formula, 

where n means a number of the time period, BSV stands for beginning stock value and ESV stands for ending stock 

value. 
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3.2 Results and Discussions 

Figures 2 and 3 show the stability of the five different stock indices and different MSCI indices respectively on 

log-scale values. NASDAQ is the best performing index, even during the tech-bubble of 1999-2001. During the time 

period of 1987-2018, US market has flourished and tech-innovations led NASDAQ to an all-time high before it was 

crashed in 2000. The MSCI-EM index shows the highest stability out of the four MSCI indices (as shown in Figure 3). 

During the time period of 1987-2018, emerging markets like China, India, Russia, and Brazil have improved as 

compared to the past and China a second-biggest economy in the world is a major contributor of MSCI-EM index 

(Hopewell, 2015). 

3.2.1 Comparison of Annual Return Using Normal Buy and Hold Strategy vs. Timing Model 

Table 2 shows the comparison of the annual performance of trading strategies used in this paper. In addition to this, 

SMA has found to be the best possible strategy to increase the returns and execute the trading plans in a better way. 

Similarly, Table 3 shows the volatility of the buy and hold strategy in comparison with different SMA trading 

strategies. Kilgallen (2012) and Marmi, Pacati, Renò and Risso (2013) have described the importance of volatility of 

return and have an inverse relationship with the return. 

Previous studies showed that volatility is one of the most important factors as far as annual returns are a concern. In 

the study of Faber (2007) and later studies including a study conducted by Marmi et al. (2013) in University of 

Sienna, they conducted a study on tactical asset allocation by using daily date to actually determine the effect of 

daily data as compared to the monthly data used by Faber (2007). Now as far as volatility is concern, Faber (2007) 

and Marmi et al. (2013) study showed that volatility has Inverse relationship with the return. Less the volatility more 

will be the return and similarly if the volatility is high then return will decrease in the end. One critical reason behind 

that is the uncertainty in that situation when volatility is high because Investors in that situation become cautious as 

far as trading is concern as they don’t know what will be the trend in the market. 

3.2.2 Key Findings of Timing Model Strategies 

 AEX shows the high volatility of 0.214 using the buy and hold strategy as compared to timing model strategies.  

 In case of DJI, volatility value using the normal buy and hold strategy is 0.150 and with the use of the timing 

model, it drops down to 0.113.  

 S&P 500 holds 0.157 value of volatility using the normal buy and hold strategy and 0.111 value using 10M-SMA 

which indicates the highest possible annual returns 7.80% with the use of 10M-SMA. 

 In the case of FTSE 100 with the normal buy and hold volatility value is 0.170 and the best possible strategy is 

6M-SMA with volatility value of 0.137.  

 In the case of NASDAQ, the volatility value of normal buy and hold strategy is 0.218 and with the use of 

10M-SMA strategy, the value is 0.161 that is lowest in timing model strategies.  

 In the MSCI World, the volatility of buy and hold 0.150 is higher than the timing model strategies. The lowest 

volatility 0.107 is by using 12M-SMA strategy. 

 MSCI-EAFE is providing a high return of 8.80% with the use of 10M-SMA. Because the volatility value of 
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10M-SMA is lowest as compared to buy and hold volatility value of 0.170. 

 In MSCI-EM where a lot of technical trading happens, is showing the best performance and low volatility with 

the use of 4M-SMA with the value of 0.158. 

 MSCI Europe is best performing one when used in 8M-SMA strategy as far as volatility is concerned the value is 

0.130 in time model and as compared to the normal buy and hold the value is 0.180. 

 

 

Figure 2. Time-series behavior of monthly asset prices of stock market indices 1987-2018 

 

Table 2. Comparison of timing model annual returns with the use of normal buy and hold strategy 

 

 

 

Figure 3. Performance of the different global MSCI indices 1987-2018 
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Table 3. The volatility of the timing model using different SMA strategies 

 

 

 

Figure 4. Best performing indices buy and hold signals 1987-2018 

 

Table 4. Effectiveness of timing model strategies across global indices 

Indices 
Timing model 

(Volatility) 

Timing model 

(Lowest 

Strategy) 

Timing model 

(Lowest 

Return) 

Timing  

model (Highest 

Strategy) 

Timing model 

(Highest 

Return) 

AEX 0.159 10M-SMA 6.86% 10M-SMA 6.86% 

DJI 0.110 6M-SMA 4.90% 12M-SMA 6.27% 

S&P 500 0.111 10M-SMA 7.80% 12M-SMA 7.95% 

FTSE 100 0.137 4M-SMA 3.68% 6M-SMA 4.72% 

NASDAQ 0.161 10M-SMA 8.86% 4M-SMA 9.24% 

MSCI World 0.107 12M-SMA 7.52% 10M-SMA 7.95% 

MSCI-EAFE 0.120 10M-SMA 7.50% 12M-SMA 7.77% 

MSCI-EM 0.158 4M-SMA 10.89% 4M-SMA 10.89% 

MSCI Europe 0.120 8M-SMA 7.71% 10M-SMA 8.80% 
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Buy and sell signals describe market stock positioning. Figure 4 shows the buy and sell signals for important stocks 

that have been generated using 10M-SMA for better forecasting of returns. In a comparison of trading strategies, it is 

noted that timing model strategies have performed well in forecasting returns than traditional buy and hold strategies in 

all selected global indices. Table 4 shows the summary of key findings of timing model strategies across different 

aforementioned indices. The findings also suggest the effectiveness of timing model strategy in future decisions for 

particular stock index while considering historical return and validity. 

4. Conclusions 

The purpose of this paper is to measure the effectiveness of the timing model strategy as a profitable trading strategy 

in order to minimize the risk and increase the annual return of a portfolio. This study has utilized different timing 

model strategies in generating buy and sell signals and defining holding period in order to find out the best possible 

strategy to increase the annual return of a particular portfolio. Further, the study has investigated whether the 

risk-adjusted returns on equity among several asset classes can be improved by suggesting the right time to enter and 

exit out of the market using market timing model. This study helps the investors to select better forecasting strategy 

to enter and exit the market at the best of the time in order to maximize returns. 

Results show that even in the worst possible conditions of a market crash like 1987 or financial crisis like 2007-2008, 

SMA strategy is the best possible approach to minimize the risk and increase annual return. Therefore, investors who 

are looking for investment in the global stock market need to use SMA strategy for market decisions in order to 

achieve a balanced portfolio. 

This paper reveals that practical trading procedures have some predictive skills in these markets and returns of these 

strategies are more of the passive buy and hold strategy. It is also noted that outperformance is caused by the ability 

to predict the direction of the markets efficiently.  

This study would help all tiers of finance to achieve the optimum results of their investment. Furthermore, this study 

will also help practitioners and researchers to understand and conduct further research on the investment strategies in 

stocks. Finally, there is an implication to trading practices: the basis for performance evaluation of stock market 

indices is on the risk-adjusted returns. In recent times, investments in emerging markets stocks have seen growth 

because of higher returns. The risk-adjusted perspective of investment in these markets should be accounted for 

market risk. Otherwise, level of performance will be evaluated incorrectly and compensation of dealers will be 

mutilated. 

Future work could be done on the volatility modeling of worldwide stocks and indices by using multivariate 

copula-based volatility models because traditional volatility models are based on the assumptions that the returns are 

independent and normally distributed that lead to underestimation or overestimation of volatility. 

 

List of Acronyms 

Index/ Asset Abbreviation 

AEX Amsterdam Exchange index 

DJI Dow Jones Index 

S&P 500 Standard & Poor's 500 

FTSE 100 Financial Times-Stock Exchange 

NASDAQ National Association of Securities Dealers Automated Quotations 

MSCI-EAFE The Morgan Stanley Country Index Europe, Australasia, Far East 

MSCI World Morgan Stanley Country Index World 

MSCI Europe Morgan Stanley Country Index Europe 

MSCI-EM  Morgan Stanley Country Index Emerging Markets  

SMA Simulated Moving Average 

CRSP Centre for Research in Security Prices 
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