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Abstract 

 
Popular belief states that sector rotation according to phases of the business cycle is able 

to deliver systematic excess return which contradicts the Efficient Market Hypothesis.  

 

This thesis tested in real-time market conditions the conventional as well as an alternative 

sector rotation investment strategy according to real-time business cycle phases (using 

the OECD CLI business cycle dating method). The results of the conventional strategy 

exhibited non statistically significant positive excess return. As for the alternative sector 

rotation strategy, it offered some improvements over the conventional strategy in terms of 

the amplitude of the risk-adjusted outperformance as well as the number of statistically 

significant industries that outperformed the market. 

 

Though the risk-adjusted performance of the industries portfolios in the majority of the 

business cycle phases is really encouraging, but the overall results of this study show that 

both strategies failed to prove systematic sector rotation outperformance. 

 

Finally, those results do not provide clear evidence of violation of the Efficient Market 

Hypothesis. 
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Glossary 

 

Sector rotation: It is an investment strategy that consists of investing in a portfolio of 

economic sectors according to the phases of the business cycle. 

 

Conventional sector rotation strategy: It refers to the sector rotation strategy that has 

been proposed in [Stovall 1996]. This strategy is being widely used by market 

practitioners. 

 

Alternative sector rotation strategy: It refers to the sector rotation strategy that has 

been constructed in section 4.5. 

 

Industries portfolio: Is the portfolio that combines the aggregate industries that are 

being tested according to each phase of the business cycle. By default, these industries 

have equal weights in the portfolio unless it is specified differently. 

 

Real-time: During this thesis, real-time is simulated by taking a certain position in time 

and proceeding with the study without any knowledge of future data and events. 

 

Revised data: Historical data that has been revised and updated at a later date. 

 

Unrevised data: The historical value of an indicator at the time of announcement. It does 

not take into consideration any future revisions or updates. 

 

Numbers and letters that are used to name all tables and figures indicate 

respectively the section and order in which they appear (ex. Figure 1.2.1.2b will 

indicate the second figure in section 1.2.1.2) 
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1. Introduction and Research question 

 

 

1.1 Investment Philosophies 

 

There are plenty of books and articles that describe different strategies to beat the market 

but in reality, as it will be exposed in this chapter, very few are the investors that are able 

to beat the market on the long run. Each of those rare star investors usually adopts a 

personal successful investment philosophy that is shaped according to his own individual 

characteristics and according to the markets he invests in. 

 

According to [Damodaran 2012], an investment philosophy is a coherent way of thinking 

about markets, it is a set of core beliefs about how markets work (or fail) and how 

investors behave. Underlying every philosophy, therefore is a view of human 

imperfection (ex. they learn too slowly, learn too fast, tend to crowd behavior etc…). 

Views on market efficiency or inefficiency are considered the foundations of an 

investment philosophy. 

 

Once the investment philosophy developed, the next step would be to build the related 

investment strategy in order to put this philosophy into practice. Risk aversion, time 

horizon, portfolio size and tax status are the key criteria (referred to as utility function) to 

define the investment strategy that best fits each investor. 

 

According to [Brown and Van Harlow 2011], most portfolio managers do not have a 

clear investment philosophy. They constantly switch between investment strategies that 

don't suit the characteristics and requirements of their clients (risk aversion, time horizon, 

tax status...etc) and therefore they underperform the market due to the heavy transaction 

costs and tax fees. 
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Below is one simple way to classify the investment philosophies by dividing them into 3 

broad categories (Figure 1.1a): 

 

• Market timing (or asset allocation): where the bet is on the movement of entire 

markets. In this category, based on certain criteria (Inflation, Rates, Growth, 

Valuation...etc) an investor will have a view on which asset class will outperform 

(Stocks, Bonds, Real Assets...etc) and will consequently allocate his investments 

accordingly. Another example would be timing markets across countries, it 

consists of moving money from countries where the investor expects stocks to 

underperform into countries where he believes that stocks will outperform based 

on certain macro variables and valuation criteria. 

 

• Security Selection: In this category, instead of trying to time markets, an investor 

will try to find assets that are mispriced and will select the best stock, bond or 

real asset according to certain predefined criteria (Value, Growth...etc). 

 

• Execution Based: an investor will try to take advantage of momentary mispricing 

of assets without having a view on market efficiency (ex. Arbitrage...). It 

revolves around the execution segment of portfolio management. 

 

 

Figure 1.1a - Source: Damodaran 2012 
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Assuming that the investor (or portfolio manager) has already decided about his 

asset allocation based on his own utility function and/or market timing strategy. 

This study will focus then on the "stocks asset class" portion of the allocation. 

Having said so, the next sections of this chapter will try to identify whether an active 

selection strategy or a passive investing strategy is more suitable to gain an exposure 

to a certain stock market (specifically the U.S. stock market in this study) or else a 

hybrid investment strategy will be proposed and tested during this thesis. 

 

 

1.2 Active vs. Passive investing 

 

One of the key questions that should be asked while developing an investment 

philosophy is whether markets are efficient or not? In other words, do markets make 

mistakes or not? If markets are efficient, then a passive investing strategy should be 

adopted by simply investing in index funds. On the other hand, if markets are not 

efficient, then an active investing strategy should be adopted in order to exploit those 

mistakes. 

 

Passive investing usually consists of simply benchmarking to the index which is a 

nonreactive low cost investment that benefits from market diversification but its 

performance is limited to the market return. Passive investing saves time and puts 

emotions and stress out of investing. 

 

On the other hand, Active investing uses an asset selection strategy and seeks to 

outperform the market by investing and picking single stocks according to certain 

predefined rules. This strategy might suffer from concentration risk and is subject to 

performance surprises that deviate from the market return. 

 

There is nothing novel about the index versus active managed debate. It has been a 

contentious subject for decades, and there are several strong believers on both sides. Over 
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the last decade, we have heard passionate arguments from believers in both camps 

especially when headline numbers have deviated from their beliefs. 

 

 

1.2.1 Active investing, the outperformance myth 

 

"I can't find any class of investors (Mutual funds, Pension funds, Individual accounts) 

that earn positive alpha". Martin Gruber1 

 

As it will be exposed in the sections below, regardless of the impression they would like 

to give, fund managers and individual investors regularly underperform by producing 

after fees returns that are lower than the average return of the benchmark. 

 

 

1.2.1.1 Individual Investor Case 

 

Using various investment strategies that can range between naive to sophisticated, 

individual investors around the world constantly try to pick stocks that they believe will 

outperform the market. There is no doubt that with the easier access to data and the 

availability of tools to process these data, individual investors have managed to narrow 

the gap between themselves and the professional money managers. But the question that 

we attempt to answer in this section is: Do individual investors outperform the market? 

 

There is no doubt that the collection of data on individual investors is not an easy job. 

Therefore the literature around the performance of individual investors is not abundant. 

Below is a summary of the existing studies and findings. 

 

According to [Barber and Odean, 2000], the average individual investor underperforms a 

market index by 1.5% per year. The more individual investors trade, the lower their 

                                                      
1 Video: Active and Passive investing. A retrospective. Part of the Barbara and Harry Markowitz lecture 

series at the Foster School of Business 2017 
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returns tend to be. Therefore, active traders underperform by 6.5% annually. In addition, 

[Barber and Odean 2001] showed that men trade more than women, and, as a result, the 

returns earned by men are lower than the returns earned by women. Both men and 

women tend to underperform a market index. 

 

According to [Cohn et al. 1975], investors earn strong gross returns, but after transaction 

fees, those returns will be similar to passive investment strategies. 

 

[Odean 1999] showed that stocks bought by individual investors will earn poor returns, 

on the other hand, stocks that are sold will earn strong returns. Stocks bought by 

individuals underperform the stocks sold by 0.23% per month in the 12 months after the 

transaction. Those findings show that there is a group of investors who systematically 

underperform even before fees. 

 

[Barber and Odean 2000] provided clear evidence that individual investors’ self-managed 

stock portfolios underperformed the market largely due to trading costs. The most active 

investors exhibited a net annual return of 11.4%. Whereas, "buy-and-hold" investors had 

a net annual return of 18.5% for the studied period of 1991 till 1996. 

 

Some rare papers suggest that cognitive abilities can improve investor's outcomes. 

[Korniotis and Kumar 2013] showed that smarter investors outperformed other investors 

by about 0.30% per month (or 3.6% annually) both before and after transaction fees. 

However, after accounting for trading costs those investors were able to earn only similar 

returns compared to their benchmarks. Those investors made good enough stock picks 

only to cover their trading costs. [Coval et al. 2005] found that the top 10 percent out of 

16,668 individual trader accounts outperform the bottom 10 percent by about 8 percent 

per year over a long period. 

 

[Barber and Odean 2013] stated that there is an adding up constraint in financial markets. 

In other words, for every buy, there is a sell. Therefore, if one investor outperforms the 

market, another investor must underperform. On average, we must all earn the market 
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return before accounting for costs. The presence of exceptional investors dictates the 

need for subpar investors. Finding those exceptional investors remains the biggest and 

hardest challenge. 

 

The conclusion written by [Barber and Odean 2013] summarizes perfectly the findings 

around individual investors, "In theory, investors hold well-diversified portfolios and 

trade infrequently so as to minimize taxes and other investment costs. In practice, 

investors behave differently. They trade frequently and have perverse stock selection 

ability, incurring unnecessary investment costs and return losses. They tend to sell their 

winners and hold their losers, generating unnecessary tax liabilities. Many hold poorly 

diversified portfolios, resulting in unnecessarily high levels of diversifiable risk, and 

many are unduly influenced by media and past experience. Individual investors who 

ignore the prescriptive advice to buy and hold low-fee, well-diversified portfolios, 

generally do so to their detriment." 

 

 

1.2.1.2 Fund Managers Case 

 

Professional money managers operate as the experts in the field of investments. They are 

supposed to be better informed, smarter, have lower transactions costs and be better 

investors than the smaller investors. Studies of mutual funds performance do not seem to 

support the proposition that professional money managers realize excess returns 

especially after fees deduction [Jensen 1967], [Fama & French 1992, 1993], [Malkiel 

1995] and [Gruber 1996]. 

 

 

Performance compared to relative benchmarks 

 

The 15 years period that extends from 2002 till 2016 is considered as a representative 

sample of the market since it includes a complete business cycle where markets 

witnessed a major crisis, several corrections, major recoveries and the formation of a 
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bubble. Therefore it is interesting to study the performance of equity managers during 

this long enough period of time. 

 

 

Figure 1.2.1.2a - Source: SPIVA end of year 2016 - Own Illustration 

 

The above (Figure 1.2.1.2a) compares the returns of US actively managed equity funds 

each to its relative benchmark for the 2002 till 2016 period. Clearly, there is a consistent 

and large underperformance of the active managers for all 1, 3, 5, 10 and 15 years 

periods. More than 80% of those managers failed to outperform their relative benchmarks 

which proves that managers were not able to beat the market whether in good or bad 

years. 

 

 

Figure 1.2.1.2b - Source: SPIVA end of year 2016 - Own Illustration 
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In addition, the average performance of US equity funds didn't beat the benchmark for all 

the above studied period (Figure 1.2.1.2b). It should be highlighted that for longer 

periods the performance gap between active and passive tends to narrow (2.51% for the 

year 2016 to reach 0.67% for the period 2002-2016) 

 

 

 

Figure 1.2.1.2c - Source: [Philips et al. 2014] 
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On the other hand, some studies like [Philips et al. 2014] show that the performance of 

active managers varies according to market cycles. Above (Figures 1.2.1.2c), show that 

the number and percentage of outperforming active managers could vary depending on 

the studied period. They concluded that the variation of outperformance is directly related 

to underlying market trends. 

 

Below (Figure 1.2.1.2d), draws a relationship between the performance of active 

managers and the market cycles. Active manager tend to outperform in downturn phases 

(2000 till 2002 and 2007 till 2009) and they tend to outperform as well during early 

phases of bull markets (1982 till 1985, 2003 till 2005 and 2009 till 2011). Accordingly, 

active managers struggle during late bull market cycles. 

 

 

Figure 1.2.1.2d - Source: Morningstar 

 

 

Performance after adjusting for risk and other factors 

 

The development of the Capital Asset Pricing Model (CAPM) in the 1960s made it 

possible for Jensen to conduct one of the first studies around mutual funds by comparing 

their actual returns to their expected returns according to their risk exposure (Excess 
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Return). Using the Beta and the CAPM model, [Jensen 1968] calculated the famous 

Alpha Jensen for each fund. The below (Figure 1.2.1.2e) clearly shows that more than 

60% of the funds from 1955 to 1964 underperform their benchmarks and have negative 

alphas. The average fund had an actual return of 1 to 2 percent less than expected. 

  

 

Figure 1.2.1.2 e - Source: [Jensen 1968] 

 

 

[Malkiel 1995] updated Jensen's study between 1971 till 1991 and found similar results 

when using net returns (after fees deduction) and slightly positive alphas when using 

gross returns (before fees). Using up to date data on 27 countries [Ferreira et al. 2011] 

confirmed the above findings. 

 

Some studies were able to show that there were variables that systematically explain 

return even after adjusting for risk using the CAPM (ex. small-capitalization stocks with 

low price to book value ratios earned much higher returns than predicted with the CAPM 

model). This creates limitations to the use of the CAPM model to explain the return of 

stocks.  

 

Therefore, various studies using different alternative methods to measure the excess 

return were conducted and they all concluded that mutual funds continue to underperform 

the market. [Sharpe 1966] used his famous ratio to evaluate funds performance and 
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reached a conclusion that they underperform the market. [Treynor and Mazuy 1966] 

found no evidence to support mutual funds outperformance. Using a four-factor model 

that includes in addition to the Beta, low price to book ratios, low market capitalization 

and price momentum, [Carhart 1997] concluded that average mutual funds still 

underperform the market by about 1.8% per annum. [Gruber 1996] had the same results 

(positive alphas before fees and negative alphas after fees) using three different 

benchmark models to calculate the alpha: a) a single index model, b) a four index model 

(mainly to correct for the fact that equity mutual funds tend to hold small caps and 

growth-oriented stocks) and c) the difference between the return of the fund and the 

return of the market.  

 

The above studies show that investors should therefore, invest in passive index funds 

rather than active managed funds since they generate higher risk-adjusted returns and are 

cheaper than active managed funds. 

 

On the other hand, some studies provide intriguing evidence that some institutions are 

able to earn superior returns. [Grinblatt and Titman 1989] concluded that “superior 

performance may in fact exist” for some mutual funds. [Daniel et al. 1997] stated that “as 

a group, the funds showed some selection ability”.  

 

"There is evidence that some managers have stock selection ability that generates strong 

before-fee returns, but these returns are insufficient to cover the fees funds charge". 

Martin Gruber2 

 

"The best mutual funds on average earn positive future alpha over a significant but 

limited time span, so an investor that puts some of his money in active management is not 

necessarily pathological but he does face an added risk that he picks the wrong 

manager". Martin Gruber3 

                                                      
2 Video: Active and Passive investing. A retrospective. Part of the Barbara and Harry Markowitz lecture 

series at the Foster School of Business 2017 
3 Video: Active and Passive investing. A retrospective. Part of the Barbara and Harry Markowitz lecture 

series at the Foster School of Business 2017 
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Investment styles and performance 

 

As we have seen in all the above-mentioned studies, the active managed funds failed to 

collectively outperform the market. On the other hand, some managers pretend that their 

particular strategy is able to beat the market and it is managers who use other strategies 

that are responsible for the overall underperformance. Therefore, the performance of the 

active managed funds according to their investment styles and strategies will be studied 

for various time periods. Each strategy is compared to its relative benchmark. 

 

Below (Figure 1.2.1.2f) draws the percentage of actively managed funds that beat the 

index from 2000 to 2010, as computed by Standard & Poor’s (S&P). To make the 

comparison fair, S&P used different indexes for the three groups: the S&P 500 for Large-

cap funds, the S&P 400 MidCap Index for mid-cap funds, and the S&P 600 SmallCap 

Index for funds that invest in small-cap companies. Even though the annual results seem 

to be volatile, but overall for the 10 years period 57% of Large cap funds, 64% of Mid 

Cap funds and 62% of Small Cap funds were not able to beat their respective 

benchmarks. 

 

 

Figure 1.2.1.2f - Source: Damodaran 2012 
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In addition, according to the [SPIVA 2016] (Table 1.2.1.2g), during the one-year period 

ending in Dec. 31 2016, 66% of large-cap managers, 89.37% of mid-cap managers, and 

85.54% of small-cap managers underperformed the S&P 500, the S&P MidCap 400, and 

the S&P SmallCap 600, respectively. When looking at (Table 1.2.1.2g) it is clear that 

there is a lack of consistency in yearly results. This shows that market conditions can 

affect managers’ performance on a year-over-year basis, so it is more meaningful to 

examine the results on a longer time span. 

 

 

Table 1.2.1.2g - Source: [SPIVA 2016] 

 

[SPIVA 2016] stated that active managers’ performance can vary based on market cycles. 

Therefore, the 15-year data tells a more stable narrative. As per the (Tables 1.2.1.2h and 

1.2.1.2i) below, over the 15 year period ending in Dec. 2016, 92.15% of large-cap, 95.4% 

of mid-cap, and 93.21% of small-cap managers trailed their respective benchmarks. 

Clearly, managers across all investment styles and capitalization were not able to deliver 

excess returns when compared to their respective benchmarks. In addition, the percentage 

of active managed funds that have been outperformed by the benchmarks is large enough 

to reject any claim of active outperformance on the long run according to style and 

capitalization. 
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Table 1.2.1.2h - Souce: [SPIVA 2016] 

 

 

 
Excess Return % Outperformed by Benchmark 

 
Small Cap Mid Cap Large Cap Multi Cap Small Cap Mid Cap Large Cap Multi Cap 

Growth -3.51% -2.28% -1.26% -0.11% 99.43% 97.35% 95.18% 88.35% 

Core -1.83% -1.65% -1.41% -0.64% 94.64% 98.59% 97.48% 88.82% 

Value -0.69% -1.67% -0.31% -1.36% 80.71% 89.77% 78.54% 86.75% 

All -2.02% -2.20% -1.01% -0.55% 93.21% 95.40% 92.15% 88.15% 

Table 1.2.1.2i - Source: SPIVA end of year 2016 - Own Illustration 

 

 

Persistence in performance? 

 

The phrase “past performance is not an indicator of future outcomes” (or some variation) 

can be found in most of the mutual fund literature. Yet, due to either habit or conviction, 

investors and advisors consider past performance and related metrics to be important 

factors in fund selection. So does past performance really matter? 
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Some fund managers argue that good managers continue to be good and that bad 

managers drag the average performance down year after year. Below evidence indicate 

otherwise. 

 

When it comes to the active versus passive debate, one of the key measurements of 

successful active management lies in the ability of a manager or a strategy to consistently 

deliver above-average returns over multiple periods. The ability to outperform peers 

repeatedly is the only proven way to differentiate between managers. 

 

The simplest way to check for persistence is to rank money managers, based on 

performance, in one period and then look at the rankings in the next period. [Lakonishok 

et al. 1994] categorized pension fund money managers from 1983 to 1989 into quartiles 

based on performance each year, and looked at the likelihood of repeat performance 

(Table 1.2.1.2j). 

 

 

 

Table 1.2.1.2j - Source: [Lakonishok et al. 1994] 

 

Performance rankings seem to be completely random since the actual percentages are not 

significantly different from 25%, with one exception. A manager who is in the lowest 

quartile this year has a higher chance (32%) of being in the highest quartile next year than 

in any other quartile. This should not be surprising since this is exactly what you would 

expect from mutual funds that take considerable risk. If their bets pay off, they move to 

the top of the rankings but if they don't, they drop to the bottom. 

 

[Fama and French 2010] was not able to reject the hypothesis that the excess returns 

earned by some mutual fund managers can be entirely attributed to luck. 
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According to the [S&P Persistence Scorecard 2016], relatively few funds can consistently 

stay at the top. Out of 631 domestic equity funds that were in the top quartile as of 

September 2014, only 2.85% managed to stay in the top quartile at the end of September 

2016. Furthermore, 2.46% of the large-cap funds, 2.20% of the mid-cap funds, and 3.36% 

of the small-cap funds remained in the top quartile (Table 1.2.1.2k). 

 

For the three year period that ended in September 2016, persistence figures for funds in 

the top half were equally unfavorable. Over three consecutive 12-month periods, only 

18.07% of large-cap funds, 22.95% of mid-cap funds, and 20.88% of small-cap funds 

maintained a top half ranking. 

 

 

Table 1.2.1.2k - Source: [S&P Persistence Scorecard 2016] 

 

 

According to the (Table 1.2.1.2l) below, it is worth noting that less than 1% of large-cap 

funds and no mid-cap or small-cap funds managed to remain in the top quartile at the end 

of the five-year period. This figure paints a negative picture regarding the lack of long-

term persistence in mutual fund returns. 
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Table 1.2.1.2l - Source: [S&P Persistence Scorecard 2016] 

 

 

Similarly, only 4.47% of large-cap funds, 3.68% of mid-cap funds, and 9.27% of small-

cap funds maintained top half performance over five consecutive 12-month periods. 

Random expectations would suggest a repeat rate of 6.25%. 

 

(Table 1.2.1.2m) shows a stronger likelihood for the best performing funds to become the 

worst performing funds than vice versa. Out of 428 funds that were in the bottom 

quartile, 18.69% moved to the top quartile over the five-year horizon, while 27.80% of 

the 428 funds that were in the top quartile moved to the bottom quartile during the same 

period. 

 

 

Table 1.2.1.2m - Source: [S&P Persistence Scorecard 2016] 
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[S&P Persistence Scorecard 2016] also showed that there is consistency in the death rate 

of bottom quartile funds. Across all market cap categories and all periods studied, fourth-

quartile funds had a much higher rate of being merged or liquidated. The five-year 

transition matrix shows that 28.30% of large-cap funds, 23.73% of mid-cap funds, and 

29.70% of small-cap funds in the fourth quartile disappeared. 

 

According to [Barber and Odean 2013], one of the limitations of studies around mutual 

funds' returns is that they only use mutual funds that have data available for the total 

sample period and are in existence at the end of this period. But according to [Edwin et 

al. winter 1996], the funds that fail are likely to have the worst performance, therefore 

excluding those funds from the studies will most likely overstate the average annual 

return from holding mutual funds. 

 

[Carhart 1997] conducted a study that took into consideration all equity mutual funds 

including the ones that failed. He concluded that 3.6% of the funds fail each year with 

80% of those funds underperforming the other funds for the last 5 years preceding their 

failure so ignoring those funds will overstate the average funds return by 0.17% with a 

one-year sample period to more than 1% with 20-year time horizons. 

 

On the other hand, some older studies found some evidence of persistence in the 

performance of active managers. 

 

[Grinblatt and Titman 1992] studied 279 mutual funds during the years 1974-1984 and 

concluded that some sort of persistence in performance existed in the fund market and 

that past returns could be used as a measure for future investments. 
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[Malkiel 1995] concluded that persistence in performance exists but only during certain 

time periods (specifically during the 1970s). According to his studies, this persistence in 

performance is lost during the 1980s. 

 

For the period that extends from 1999 to 2008, [Elton et al. 2011] was able to find that 

past performance is somewhat able to predict future performance. The mutual funds with 

the best past performance earn on average positive future alphas over a significant but 

limited time span. Those that have done badly continue to do badly. 

 

 

1.2.2 Cost of investing in Active managed funds 

 

Like all businesses, fund management strives to make money but with all the heavy 

overheads (High Salaries and Marketing costs...etc), their services come at a high price 

regardless if they produce profits for their clients. 

 

 

Why do active money managers fail? According to [Damodaran 2012] 

 

• High Transactions Costs:  

The costs of collecting and processing information and trading stocks are larger 

than its benefits. According to (Figure 1.2.2a), the average expense ratio for US 

mutual funds in 2011 is around 2% (1.31% of net expenses and 0.68% 

management fees). Since these fees are annual and recurring, an actively managed 

fund has to generate an excess return of this amount to cover these expenses. 
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Figure 1.2.2a - Source: Morningstar 

 

 [Chalmers et al. 1999] looked at the relationship between total costs and funds' 

 returns. They concluded that funds with higher total costs have much lower 

 total returns and much more negative excess return. (Figure 1.2.2b) 

 

 

Figure 1.2.2b - Source: [Chalmers et al. 1999] 
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 Below (Figure 1.2.2c), confirms as well that high equity funds costs make it 

 harder  to outperform on the long run. 

 

 

Figure 1.2.2c 

 

• High Taxes: 

 Mutual funds that trade a lot create much larger tax bills for their investors. 

 (Figure 1.2.2d) draws the pretax and after-tax returns of the five largest index 

 funds and compares them to pretax and after-tax returns of the 10 largest actively 

 managed funds. The results show that the after-tax return at an active fund is 

 almost 20 percent lower than its pretax return. In contrast, the difference between 

 pretax and after-tax returns is much smaller at index funds. 

 

While the pretax returns of the active funds are higher than the pretax returns of 

the index funds, the after-tax returns of the index funds become higher than the 

after-tax returns of the active funds. These findings clearly highlight the effect of 

tax on active investing. 
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Figure 1.2.2d - Source: Morningstar 

 

• Too much activity or too many transactions: 

 Activity, by itself, can be damaging as investors often sell when they should not 

 and buy when they should not. [Lakonishok et al. 1994] compared the returns 

 pension funds would have made if they had frozen their portfolios at the 

 beginning of each year with the return that they actually made after trading 

 through the year. The difference between the returns is considered as the payoff of 

 active management. 

  

 

Figure 1.2.2e - Source: [Lakonishok et al. 1994] 
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Above (Figure 1.2.2e) shows that activity reduces returns by between 0.5% for 

yield funds and 1.4% for other funds. These funds would have done better if they 

had not traded over the course of the year. 

 

Below (Figure 1.2.2f), confirms that high trading costs make it harder for  equity 

funds to outperform on the long run. 

 

 

Figure 1.2.2f 

 

• Failure to stay fully invested in equities:  

Active managers have a portion of their holdings in cash, the magnitude of this 

portion reflects their views on the markets (it increases when they are bearish and 

decreases when they are bullish). [Treynor and Mazuy 1966] found no evidence 

that mutual funds have historical success in anticipating major turns in the stock 

market. [Elton et al. 2009] found evidence that timing decisions of managers 

result in a decrease in the performance of mutual funds. Since mutual fund 

managers are not great market timers, failing to stay fully invested hurts more 

than it helps. 
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Figure 1.2.2g - Source: Wall Street Journal 

  

 Managers pretend that they keep investors out of bear markets and thus reduce 

 their downside. But according to (Figure 1.2.2g), active funds did even worse 

 than the S&P 500 in four out of the six downturns. The results don’t indicate 

 much market timing ability. In addition, according to [Damodaran 2012], active 

 money  managers often seem to shift into cash during bear markets and they tend 

 to stay  in cash for too long which costs them more in opportunities lost than any 

 potential gain from market timing. On the other hand, some studies contradict the 

 above findings, for example [Jiang et al. 2007] find that, on average, actively 

 managed U.S. domestic equity funds have positive timing ability. 

  

• Behavioral factors: 

Three aspects of mutual fund behavior seem also to affect their performance. 

 

Lack of consistency: [Brown and Van Harlow 2011] examined mutual funds and 

categorized them based upon style consistency. They noted that funds that switch 

styles had much higher expense ratios and much lower returns than funds that 

maintain more consistent styles. 
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 Herd Behavior: According to [Damodaran 2012], "one of the striking aspects of 

 institutional investing is the degree to which  institutions tend to buy or sell the 

 same investments at the same time. Thus, you find the institutional holdings in a 

 company drop off dramatically after  a poor year and increase in sectors that 

 outperform the market... There are two negative consequences to funds from 

 herding. The first is that collective selling can make a retreat into a rout, and a 

 small price drop on an investment into a big  one; similarly, collective buying can 

 push stock prices up for all buyers. The second is that herd behavior wreaks havoc 

 on investment strategies. A portfolio  manager who sells a low price-earnings ratio 

 stock after a price drop may be undercutting her own long-term potential for 

 returns". 

 

Window Dressing: Managers try to rearrange their portfolios by selling their 

losing positions just prior to reporting dates in order to show their clients a 

majority of winners in their holdings. [O’Neal 2001], presented evidence that 

window dressing is most prevalent in December and that it does impose a 

significant cost on mutual funds (around $1 billion each year in transaction costs 

and price impact). 

 

 

1.2.3. Passive investing 

 

As seen in the previous sections, active managers fail to beat the market, therefore, the 

most practical way would be to invest in index funds. An index fund is designed to track 

and generate returns that are equal to a certain index or benchmark. While investing in 

index funds will limit the performance to the index performance and wipe any chance of 

beating the market, but since there is little portfolio turnover, it will highly benefit from 

minimizing the trading costs and tax payments (two major components that highly affect 

active managers' performance). 
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The Vanguard 500 index fund is considered the first index fund that was created in 1976 

by John Bogle and since then index funds have gained a lot of popularity not only for 

individual investors but for institutional funds as well. The main reason behind the 

success of index funds is due to the underperformance of active investing. For instance, 

the Vanguard 500 index fund has actually become the second largest equity fund in the 

world with 541.4$ billion net assets as of 30-04-2017. 

 

"Most investors, both institutional and individual, will find that the best way to own 

common stocks is through an index fund that charges minimal fees". Warren Buffett4. 

 

"In the last 5 years, roughly 400 Billion Dollars has gone out of the actively managed 

funds and 600 Billion has gone into index funds. It's a one Trillion Dollars swing just for 

the equity part of the business which is probably around 6 or 7 Trillions". John Bogle5. 

 

As seen in (Figure 1.2.3a), the amount of money that has piled into equity index funds is 

truly incredible, rising from around $11 million in 1975 to $4 trillion in 2015. In 2015, 

equity index funds accounted for 34% of equity funds.  

 

 

Figure 1.2.3a 

                                                      
4 Letter to Berkshire Hathaway shareholders, 1996 
5 Motley Fool Special Interview, 19th November 2013 
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According to [Bogle 2016], "The fundamental principles established by that first index 

fund are simple: Buy virtually the entire US stock market and hold it intact 'forever', 

eliminate advisory fees, and minimize both operating costs and portfolio turnover. These 

simple principles have won the day. But in 1993, almost two decades after the creation of 

the original index fund, a new form of index fund—originally designed for stock traders 

and speculators—came into existence. That change and that challenge, little noted in 

financial history, will be long remembered." 

 

This new form of index fund mentioned by Bogle is simply the Exchange Traded Fund 

(ETF) which tracks the performance of an index or a benchmark and provides almost 

exactly its respective return with negligible management fees and daily liquidity. These 

instruments have morphed from being simple index-trackers to more complex or arcane 

bets. The choices of index funds have multiplied during the last two decades, actually 

indexed funds exist to almost every conceivable index. Choices vary across capitalization 

(small-cap, mid-cap, and large-cap...etc), return objective (yield, capital 

appreciation...etc), style (value, growth...etc), regions (different countries, 

international...etc), asset class (equities, fixed income, real assets...etc) and 

sectors/industries (financials, industrial...etc). 

 

According to [Bogle 2016], "Through September 2015, shares of the 100 largest ETFs, 

valued at $1.5 trillion, were turning over at an annualized volume of $14 trillion, a 

turnover rate of 864%. By way of comparison, the annualized turnover volume of the 100 

largest stocks, valued at $12 trillion, is running at $15 trillion for the same period, a 

turnover rate of 117%. Trading in the 100 largest ETFs thus represents about 89% of such 

stock trading, up from a mere 7% 15 years ago. Given these powerful data, it is hardly 

unfair to describe today’s ETFs—as a group—as the modern way to speculate in the 

stock market." 

 

Actually, a lot of market players started investing in ETFs to gain exposure to a certain 

equity market. According to [Greenwich 2014], the majority of Institutional Funds, 

Investment Consultants, Insurers, Registered Investment Advisors and Assets Managers 



34 
  

plan to increase their ETFs allocation in their portfolios by the end of 2014. (Figure 

1.2.3b) 

 

 

Figure 1.2.3b 

 

(Figure 1.2.3c) shows a steady increase in the use of ETFs from 1993 till 2016. Whereas 

on the other hand, we can see a steady increase in the net outflows from active managed 

funds since 2006. This fact poses a real threat to the active fund management industry. 

 

 

Figure 1.2.3c 



35 
  

Drawbacks of passive investing: 

 

• Corporate Governance: 

Index funds and ETF managers will usually vote in favor of management decisions 

regardless of their rightfulness and without assessing the performance of the 

management team. 

 

• Information Efficiency: 

By processing information and trying to find market inefficiencies in order to exploit 

them, active investors play a role in keeping markets efficient. 

 

Investors should be aware that some of the advantages of passive investing might go 

away if the index fund charges high expense ratio. 

 

 

1.3. Conclusion 

 

As exposed in the sections above, the average performance of actively managed funds 

tends to underperform the market. Therefore, considering a stock selection strategy thru 

an active managed fund is not the best choice. Though adopting a passive investing 

strategy thru index funds or ETFs will limit the portfolio return to the performance of the 

benchmark but it remains a relatively better choice to gain exposure to a certain equity 

market. 

 

For the long run, passive investing remains with no doubt a better solution when it comes 

to performance, cost and tax efficiency, diversification and finally it saves time and puts 

emotions and stress out of investing. But by drawing a relationship between active 

managers' performance and the market cycles, (Tables 1.2.1.2c and 1.2.1.2d) in section 

1.2.1.2 open the way for investors who seek to outperform the market. Consequently, 

outperforming the market might be possible during certain periods. 

 



36 
  

1.4. Proposition 

 

As mentioned before, the purpose of this study is to manage the U.S. equity allocation of 

the overall portfolio and to find an investment strategy that is able to consistently beat the 

market. As seen in the above section 1.3, active vs. passive relative performance vary 

according to market trends and cycles. Therefore, in order to outperform, this cyclicality 

should be exploited. 

 

While trying to find an outperforming strategy, (Tables 1.4a) below caught my attention. 

These tables simply list the returns of each of the 10 S&P500 sectors according to the 

return of the S&P500 Index from 2003 to 2014. One can easily spot that several sectors 

outperformed the market on a yearly basis with a large difference between the best 

performing and the worst performing sectors. The outperforming sectors being different 

from a year to another raises an interesting question: what is the trigger that will lead 

some group of sectors to outperform the market in specific periods while other groups 

outperform during other periods 

 

 

The abbreviations stand for: 

IT:  Information Technology   M:  Materials 

CD:  Consumer Discretionary   I:  Industrials 

F:  Financials     U:  Utilities 

E:  Energy      HC:  Health Care 

CS:  Consumer Staples    TS:  Telecommunication Services 
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2003 
 

2004 
 

2005 
 

2006 
 

2007 
 

2008 

IT 47.23 
 

E 31.54 
 

E 31.37 
 

TS 36.80 
 

E 34.40 
 

CS -15.43 

M 38.19 
 

U 24.28 
 

U 16.84 
 

E 24.21 
 

M 22.53 
 

HC -22.81 

CD 37.41 
 

TS 19.85 
 

F 6.48 
 

U 20.99 
 

U 19.38 
 

U -28.98 

I 32.20 
 

I 18.03 
 

HC 6.46 
 

F 19.19 
 

IT 16.31 
 

TS -30.49 

F 31.03 
 

CD 13.24 
 

S&P 4.91 
 

CD 18.64 
 

CS 14.18 
 

CD -33.49 

S&P 28.68 
 

M 13.19 
 

M 4.42 
 

M 18.63 
 

IT 12.03 
 

E -34.87 

U 26.26 

 

F 10.89 

 

CS 3.58 

 

S&P 15.79 

 

TS 11.94 

 

S&P -37.00 

E 25.63 
 

S&P 10.88 
 

I 2.32 
 

CS 14.36 
 

HC 7.15 
 

I -39.92 

HC 15.06 

 

CS 8.16 

 

IT 0.99 

 

I 13.29 

 

S&P 5.49 

 

IT -43.14 

CS 11.57 
 

IT 2.56 
 

TS -5.63 
 

IT 8.42 
 

CD -13.21 
 

M -45.66 

TS 7.08 
 

HC 1.68 
 

CD -6.36 
 

HC 7.53 
 

F -18.63 
 

F -55.32 

 
 

2009 
 

2010 
 

2011 
 

2012 
 

2013 
 

2014 

IT 61.72 
 

CD 27.66 
 

U 19.91 
 

F 28.82 
 

CD 43.08 
 

U 28.98 

M 48.59 
 

I 26.73 
 

CS 13.99 
 

CD 23.92 
 

HC 41.46 
 

HC 25.34 

CD 41.3 
 

M 22.2 
 

HC 12.73 
 

TS 18.31 
 

IT 40.68 
 

IT 20.12 

S&P 26.46 
 

E 20.46 
 

TS 6.27 
 

HC 17.89 
 

F 35.63 
 

CS 15.98 

IT 20.93 
 

TS 18.97 
 

CD 6.13 
 

S&P 16.00 
 

S&P 32.39 
 

F 15.2 

HC 19.7 
 

S&P 15.06 
 

E 4.72 
 

I 15.35 
 

IT 28.43 
 

S&P 13.69 

F 17.22 
 

CS 14.11 
 

IT 2.41 
 

M 14.97 
 

CS 26.14 
 

I 9.83 

CS 14.89 
 

F 12.13 
 

S&P 2.11 
 

IT 14.82 
 

M 25.60 
 

CD 9.68 

E 13.82 
 

IT 10.19 
 

IT -0.59 
 

CS 10.76 
 

E 25.07 
 

M 6.91 

U 11.91 
 

TS 5.46 
 

M -9.75 
 

E 4.61 
 

U 13.21 
 

TS 2.99 

T 8.93 
 

HC 2.9 
 

F -17.06 
 

U 1.29 
 

TS 11.47 
 

E -7.78 

 

Tables 1.4a - Source: S&P Dow Jones Indices 

 

 

[Froot and Mclvyn 2004] supported the dominance of sector rotation strategies in 

institutional trading, as they report that the strongest trading patterns are based on a sector 

dimension. Therefore, in the next sections of this study, a hybrid investment strategy that 

combines both the characteristics of active and passive investing will be tested. It consists 

of actively managing passive investments. In other words, a market timing strategy will 

be used to switch between passive funds. The market timing method will rely on 

economic indicators, specifically the phases of the business cycles, to switch between 

lower and higher Beta sector indices. Investing in cyclical sectors seems interesting when 
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the market is expected to increase in the coming periods due to stronger than expected real 

economic growth. Alternatively, switching into defensive sectors is logical when the 

market is expected to drop due to future periods of economic contractions. This strategy 

is called sector rotation, which practically consists of investing in a portfolio of 

economic sectors according to the changing phases of the business cycle.  

 

The aim of this study is to explore the business cycle by testing its influence on sectors' 

performance. A relationship between business cycles and sectors performance if proved 

will help in detecting the outperformers during each phase and in building a sector 

rotation investment strategy that is able to outperform the market.  

 

With the evolution of ETFs, this strategy is easier to implement since ETFs are powerful 

tools that offer an easy way to switch tactical allocations between different sectors. This 

is what might be called active smart beta investing. 
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2. Theoretical Background 

 

Whether markets are efficient or not along with the understanding of the Efficient Market 

Theory are the main criteria that will help shape an investor's own investment 

philosophy. 

 

If markets are efficient, no one would try then to time the market or even try to pick 

undervalued stocks as investors are rational and always know the true value of all assets. 

In this case, the best investment strategy would simply be to buy and hold a well-

diversified stock index. Whereas, if markets are inefficient, it would be then interesting to 

detect the reasons behind those inefficiencies and try to beat the market by exploiting 

them. 

 

2.1. Efficient Market Theory 

 

The efficient market hypothesis (EMH) is one of the most important theories in financial 

economics. It was first introduced by [Markowitz 1952], although some other sources 

date its roots back to the French Mathematician Louis Bachelier's Ph.D. thesis "Théorie 

de la spéculation" in 1900 where he discussed the idea of random walk. 

 

Later on, [Fama 1965] discussed the random walk hypothesis and [Samuelson 1965] 

proved that prices will follow a random walk behavior in an efficient market. But the 

efficient market theory was not clearly defined until the work of Eugene Fama in 1970. 

According to [Fama 1970], “A market in which prices always fully reflect available 

information is called efficient”. This hypothesis advocates that any type of information 

that might affect equity prices have already been known by investors who make their 

assumptions on the basis of such information and therefore the market price is an 

unbiased estimation of the true value of an asset. In that perspective, stock prices should 

follow a random walk and there is no possible way of predicting the market. Finally, in 

efficient markets, there is no capability for investors to create a trading strategy that 
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consistently outperforms the market [Malkiel 2003]. [Fama and French 2010] show that 

the distribution of abnormal returns of US mutual funds is very similar to what would be 

expected if no fund managers had any skill, therefore any consistent outperformance is 

mainly due to hazard and pure luck. 

 

 

Following are the main assumptions for market efficiency: 

• A large number of rational and profit-maximizing investors are always trying to 

find bargains and beat the market, each by maximizing their subjective utility 

function. Those investors are able to value rationally securities for their 

fundamental values. Therefore, market prices fully reflect all available 

information. 

• Information is costless, widely available and is generated in a random fashion. 

• Stock prices adjust quickly and fully to new information. 

 

Market efficiency allows for the possibility that the market price is not equal to the true 

value at every point in time. It is also allowed that some investors may over or under 

react to certain news, hence, prices can be higher or lower than true value for individual 

stocks as long as these deviations are random. In other words, there is an equal chance 

that stocks are under or over valued at any point in time. The importance is that those 

deviations are not related to any specific variable. For instance, in an efficient market, 

stocks with lower PE ratios should have the same probability of being undervalued as 

stocks with higher PE ratios. 

 

Since the deviations of market price from true value are random, we should therefore 

conclude that no group of investors should be able to consistently find under or over-

valued stocks using any investment strategy. 
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2.1.1. Levels of Market Efficiency and Anomalies 

 

[Fama 1970] states that if all information were reflected in market prices it would be very 

difficult for the hypothesis to be true and practically tested. Therefore, he developed three 

levels of market efficiency depending on what information is reflected in prices, hence 

allowing the testability of the hypothesis: 

 

• Weak Form Efficiency 

 

It states that it is impossible to predict future stock prices by analyzing prices and 

returns from the past. In other words, the current stock price fully reflects any 

information contained in the past series of stock prices. Therefore, charts and 

technical analysis applied on past prices alone cannot be used to predict and beat 

the market. 

 

Tests 

 

Some studies presented strong evidence against the weak form market efficiency 

by showing that stock markets tend to follow a certain trend for periods of weeks 

or longer [Saad et al. 1998]. [Jegadeesh and Titman 1993] and [Jegadeesh and 

Titman 2001] studied the importance of the momentum effect stating that the 

stocks that performed relatively well (or bad) in the past 3 to 12 months will most 

probably continue to do well (or bad) in the next 3 to 12 months. This anomaly is 

known as the price momentum. Finally, [Fama and French 1996] and [Fama and 

French 2008], admitted that momentum is one important anomaly of the EMH.  

 

The overreaction hypothesis studied in [De Bondt and Thaler 1985] and the 

mispricing correction hypothesis studied in [Dreman and Berry 1995] state that 

when investors overreact to unexpected news, those extreme prices are due for a 

reversal. These findings along with the results of [Chopra et al. 1985] contradict 

the weak-form market efficiency. 
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• Semi Strong Form Efficiency 

 

 It states that not only past information but all public information (including 

 financial statements, news reports, economic reports, brokerage firm 

 recommendations, investment advisory letters...etc) are reflected into a stock's 

 current share price. Meaning that neither fundamental nor technical analysis can 

 be used to beat the market and investors acting on new public information after its 

 announcement are not able to earn above-average risk-adjusted returns. 

 

 Tests 

 

 Event Studies are mainly used to test the semi-strong form of market efficiency. 

 These studies consist of observing the market or stock reaction before and after 

 the announcement of a new information or event (earning surprise, stock splits, 

 dividend increase, merger announcement..etc). Their findings show contradictory 

 results sometimes against and sometimes in favor of the semi-strong form 

 efficiency. [Ball and Brown 1968] found that when stocks had a positive/negative 

 income surprise, the abnormal stock price returns for the event window were also 

 likely to be positive/negative before and after the announcement date, hence 

 contradicting both the strong (pre-announcement) and the semi-strong form 

 efficiency (post-announcement). This anomaly is known as earnings momentum, 

 it was also identified in more recent studies like [Bernar and Thomas 1989 and 

 1990] and [Bartov et al 2000]. [Charest 1978] show that trading after a stock split 

 announcement, a dividend increase and, in particular, after a dividend decrease 

 yields significant abnormal returns and therefore this study found market 

 inefficiencies. On the other hand, [Cowles 1933] found no evidence of value in 

 analyst reports. [Firth 1976] found support for semi strong market efficiency 

 when he studied merger announcements events. [Fama et al. 1969] and [Garcia de 

 Andoain 2009] found that the market is semi-strong efficient when studying the 

 cumulative abnormal return post the announcement of a stock split event. 
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 Finally, it is worth mentioning that the majority of academic research using event 

 studies supports the Semi Strong Form Efficiency. 

 

 On the other hand, the track record of value investors such as Warren Buffet that 

 deliver consistent outperformance should be studied further. Therefore Portfolio 

 Studies are also used to test for semi strong market efficiency (although [Fama 

 1991] used it under the category of "Return Predictability" to test for weak form 

 efficiency, I preferred to stick to the initial definition of the three forms of market 

 efficiency in [Fama 1970]). Those studies consist of testing investment strategies 

 that use specific characteristics or variables to detect undervalued  stocks that are 

 able to deliver excess return.  Portfolios of firms having those characteristics are 

 created at the beginning of a  time period and then their performances are 

 compared for excess return at the end of the studied period. Several studies have 

 found variables that are able to achieve abnormal returns such as the book to 

 market ratio [Rosenberg et al. 1985], the PE ratio [Basu et al. 1977], [Dreman and 

 Berry 1995] and [Shiller 2005]. Empirical evidence of EMH anomalies along with 

 studies like [Gibbons et al 1989] have led to the rejections of the CAPM as a 

 model to test for market efficiency. The predictability power of the size (known as 

 the size effect  anomaly) and book-to-market equity ratios (value anomaly or 

 value investing) led to their incorporation in the [Fama and French 1993] three- 

 factor model as an alternative to the CAPM model. Whether it means that markets 

 are inefficient or the model that is used to test for market efficiency is incorrect is 

 still an ongoing debate. Hence tests of market efficiency run into this joint 

 hypothesis problem [Fama 1991]. 

 

 The three-factor model consists of taking long and short positions to capture the 

 risk that a specific factor faces (i.e. the SMB: Small Minus Big market 

 capitalization factor and the HML or the Value Factor: High Minus Low book to 

 market ratio). These risk factors are said to have some aspect of non diversifiable 

 systematic risk which should be compensated with higher expected returns. Other 
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 studies highlighted several risk factors such as the momentum factor [Carhart 

 1997], the liquidity factor [Amihud 2002] and finally the profitability and 

 investment factors or the Fama and French five factor model [Fama and French 

 2015]. 

 

• Strong Form Efficiency 

 

 It claims that all information (public and private) are reflected in the current price 

 and even investors who are using precise inside information are not able to beat 

 the market. 

  

 Tests 

 

 Evidence against the Strong Form of Efficiency can be provided by several 

 studies showing that insiders of a company who possess private information earn 

 abnormal returns [Jaffe 1974], [Finnerty 1976], [Seyhun 1986], [Rozeff and 

 Zaman 1998], [Jeng, Metrick, and Zeckhauser 1999], [Lakonishok and Lee 2001], 

 [Aboody, Hughes, and Liu 2005], [Huddart and Ke 2007], [Skaife, Veenman 

 and Wangerin 2013]. 

 

 

In addition to the anomalies and tests described above, below are another widely 

documented phenomena which are difficult to reconcile with the EMH: 

 

• Price volatility that is not linked to news:  

 According to [Cutler et al. 1991], equity prices experience their largest one day 

 moves during periods that have “no” major news announcements. A famous 

 example is the huge drop of the Dow Jones Industrial Average on the 19th of 

 October 1987. According to [Roll 1984 and 1988] there is systematic market 

 volatility which is not related to news announcements. 
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• Calendar effects: 

 Several studies like [Siegel, 1998], [Keim, 1983 and 1986], [Reinganum, 1983] 

 and [Roll, 1983] have detected patterns in equity returns related to weekends, the 

 turn of the month, and the turn of the year (January effect). 

. 

 

The fact that investors are constantly trying to maximize their gains by always 

implementing strategies that seek to beat the market is the main reason why markets 

become efficient. A paradox introduced in [Grosmann and Stiglitz 1980] states that if the 

market is efficient and all information (including insider information) is reflected in the 

price then nobody will spend money to gather information for trading purposes. In that 

case, it is worth wondering how all information will be reflected in the price. Therefore 

markets cannot be efficient because agents who collect these information should realize 

profits. It makes sense then to think about an efficient market as a self-correcting 

mechanism, where inefficiencies appear at regular intervals but disappear almost 

instantaneously as investors find them and trade on them. However, EMH proponents 

like [Elton et al. 1991] state that underperformance of mutual funds show that informed 

agents help reflecting all information into the market price without any return. 

 

Finally, It is worth mentioning the interesting findings of the contrarian investor David 

Dreman, where he argues in his book6 that the underperformance of professional money 

managers is better explained by the madness of crowds (psychological group-thinking) 

rather than by the efficient market hypothesis. After all, if EMH holds, a manager should 

beat the market only by chance, it also holds that he will consistently underperform the 

market only by chance [Cummin 1977]. Dreman criticized the claim that by quickly 

adjusting to new information, markets are being necessarily efficient, instead, he shows 

that the long term rather than the short term performance of a stock is a better indication 

related to those events. 

 

 

                                                      
6 "Psychology and The Stock Market-Investment Strategy Beyond Random Walk" 



46 
  

2.1.2 Limitations of the EMH 

 

One of the basic assumptions of the EMH is that investors are fully rational and they 

always seek to maximize their profit. Even when they are not rational, according to the 

EMH, investors' trading activity will either cancel out with one another or will be 

arbitraged away by other rational investors [Shleifer 2000]. 

 

 

Bounded Rationality 

 

In reality and due to their cognitive limitations or knowledge limitations, investors tend to 

deviate from pure rationality when they face uncertainty and risk, this is what is called 

Bounded Rationality according to [Simon 1982]. 

 

According to [Kahneman and Riepe 1998] there is persistence deviation of investors' 

behavior from rationality and studies like [Haugen 1999] where empirical findings link 

the abnormal return to variables such as earnings, book value and momentum show little 

support for investors' rationality. 

 

In addition, several studies highlighted the cognitive, knowledge and computational 

limitations of investors that lead to their irrational behavior [Conlisk 1996] and [Shiller 

2000]. 

 

 

Limited Arbitrage 

 

In real world, arbitrage is risky and limited mainly due to its high cost and heavy capital 

requirements [Shleifer and Vishny 1997], [Shleifer 2000] and [Daniel et al. 2001]. 

 

Therefore, according to the Limited Arbitrage theory, when irrational investors cause 

price deviations from true value, rational investors will often be powerless. Hence, 
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irrationality can have a substantial and extended impact on prices [Hoje Jo and Dong 

Man Kim 2008]. 

 

 

Limits of the subjective utility function and profit maximization 

 

Investors systematically violate the utility theory simply because, as illustrated in the 

prospect theory, investors have preferences for certain outcomes [Kahneman and Tversky 

1979]. 

 

According to [Simon 1982], the limits of human cognitive ability along with the limited 

time available for investors to find all alternatives, evaluate them, compare them and 

make choice among them will push the decision maker to settle for some satisfying 

strategy, not necessarily the best one to optimize his utility function and maximize his 

profit. 

 

2.2. Behavioral Finance Theory 

 

“A full understanding of human limitations will ultimately benefit the decision-maker 

more than will naive faith in the infallibility of his intellect.” [Slovic 1972] 

 

After exposing the EMH that eliminates the effect of human behavior in financial 

markets by assuming investors' rationality. As an alternative, this section will expose the 

Behavioral Finance Theory where market predictability and price divergence from 

fundamental values are due to speculative pricing, irrational investors’ reaction, asset 

bubbles...etc. [Shiller 2003].  

 

Behavioral finance combines psychology and economics, it was first introduced in the 

work of [Kahneman and Tversky 1979]. It attributes the imperfections in financial 

markets to several human cognitive biases and various human errors in reasoning and 
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information processing. According to [Barberis and Thaler 2003] asset pricing cannot be 

modeled without understanding the behavior of the agents in the economy. 

 

According to [De Bondt and Thaler, 1985], the behavioral finance literature focused on 

identifying the anomalies in the efficient market hypothesis that can be explained by 

behavioral models. In addition, it identified investors' biases that are inconsistent with 

rational behavior theories [Odean 1999]. 

 

According to [De Bondt et al. 2008], behavioral finance is based on three main building 

blocks: 

 

• Sentiment: It refers to the errors that originate at the investor's level but can also 

manifest themselves at the market level. 

 

• Behavioral preferences: It captures investors' attitudes about risk and return that 

deviate from the principles of expected utility theory. 

 

• Limits to arbitrage: It states that rational traders will exploit inefficiencies in 

prices which will lead prices to be efficient. But as seen above, there are limits to 

arbitrage which lead prices to be inefficient according to proponents of behavioral 

finance. 

 

 

2.2.1. Sentiment or Heuristic decision process 

 

Since investors are human, therefore, it is logical that financial markets reflect human 

errors. The main reason behind those errors is the human cognitive limitation. According 

to [Brabazon 2000], the heuristic decision process refers to rules of thumb which people 

use to make decisions in complex and uncertain environments. The below-described 

heuristics lead sometimes to systemic errors: 
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Anchoring and Belief Perseverance: 

 

It is a form of bias where investors tend to rely heavily on one trait or one single 

information while making a decision. According to [Lord et al. 1979], this information is 

not sufficiently adjusted afterward which is known as Belief Perseverance where people 

are unlikely to change or update their opinions even when new information becomes 

available. According to [Barberis and Thaler 2003], "At least two effects appear to be at 

work. First, people are reluctant to search for evidence that contradicts their beliefs. 

Second, even if they find such evidence, they treat it with excessive skepticism". 

 

 

Representativeness bias 

 

It can be defined as over relying on stereotypes. [Kahneman and Tversky 1974] showed 

that people tend to categorize the events as representative of a well-known class. 

Investors who regard recent time series trends as representative of an underlying process 

or trend are vulnerable to extrapolation bias. For example, this heuristic can lead 

investors to be bullish on past winners and bearish on the past losers. 

 

The “law of small numbers” is a related bias where people try to apply the statistical 

properties of small samples on large samples. 

 

  

Availability bias 

 

According to [Kahneman and Tversky 1974], it leads people to overweight the events and 

information that are easily accessible, easily remembered or that corresponds to a future 

scenario that is easier to imagine. 

 

According to [Barber and Odean 2007], investors are likely to remember events that 

receive a lot of attention by the media and this influences their behavior. 
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Overconfidence and Self Attribution 

 

It suggests that investors overvalue their knowledge or abilities. It has many harmful 

consequences, for instance, according to [Nevins 2004], investors overestimate their 

ability to predict market events, leading them to take excessive risks without receiving 

appropriate returns. In other words, investors underestimate risk and overestimate their 

ability to beat the market. 

 

According to [Daniel et al. 1998], [Daniel et al. 2001] and [Subrahmanyam 2007], 

investors suffer from a combination of overconfidence and self attribution bias, whereby 

attributing success to their own skills and blame failure to bad luck. 

 

[Daniel et al. 1998] and [Daniel et al. 2001], found that overconfidence about private 

signals causes overreaction and create phenomena like the book to market effect and 

others, whereas self attribution maintains overconfidence and allows prices to continue to 

overreact, creating therefore, the momentum effect. Finally, there will be the long run 

reversal effect whereby prices revert back to fundamentals. 

 

According to [Barber and Odean 2000], overconfidence leads to excessive trading and 

therefore leads to the underperformance of active traders due to high transaction costs. 

 

[Montier 2004] found that individuals seek always information that confirms and agree 

with their point of view which is also due to overconfidence.  

 

On the other hand, [DeLong et al. 1991] argued that overconfident agents will take more 

risks and therefore their expected returns are higher on the long run.  
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Overreaction and Conservatism  

 

[Kahneman and Riepe 1998] described that "the human mind is a pattern-seeking device, 

and it is strongly biased to adopt the hypothesis that a causal factor is at work behind any 

notable sequence of events."  Therefore, investors tend to over interpret patterns that are 

coincidental and unlikely to persist. 

 

[Barberis et al. 1998] states that extrapolation from random sequences, wherein agents 

expect patterns in small samples to continue, creates overreaction (and subsequent 

reversals), whereas conservatism, the opposite of extrapolation, creates momentum 

through under reaction. 

 

“A conservatism bias means that investors are too slow (too conservative) in updating 

their beliefs in response to recent evidence. Such a bias would give rise to momentum in 

stock market returns” [Bodie et al. 2005]. 

 

According to [Ritter 2003]: "Conservatism suggests that when things change, people tend 

to be slow to pick up on the changes. In other words, they anchor on the ways things have 

normally been. When things change, people might under-react because of the 

conservatism bias. But if there is a long enough pattern, then they will adjust to it and 

possibly overreact, underweighting the long-term average." 

 

 

Recency bias  

 

Investors have a tendency to place greater importance on more recent data. 

  

[Kahneman and Tversky 1973] find that people usually forecast future uncertain events 

by focusing on recent history and pay less attention to the possibility that such short 

history could be generated by chance. 

 



52 
  

Endowment effect 

 

The endowment effect suggests that people place a higher value on things they already 

own than they would be ready to pay to purchase it. Therefore, investors tend to hold on 

their stocks way after they've exceeded their real and fair value which exposes them at 

risk for significant loss when the price correction occurs. 

 

 

Disposition and reference price effect 

 

[Shefrin and Statman 1995] showed that investors have the disposition to sell their 

winning positions too early and to keep their losing position for too long. 

 

According to [Ritter 2003], the disposition effect manifests itself in lots of small gains 

being realized, and few small losses. According to [Odean 1998], the disposition effect is 

consistent with the concept that realizing profits helps to maintain self-esteem whereas 

realizing losses causes one to admit a bad investment decision, hence it is usually 

avoided. 

 

[Grinblatt and Keloharju 2001] confirmed a disposition effect and found the existence of 

reference price effect where investors are more likely to sell if the stock price attains a 

past month high. 

 

[De Bondt 1993] and [Muradoglu and Onkal 1994] showed that investor forecasts may 

anchor on the price at which they bought a security. It is considered as a proof of a 

reference price effect. 
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Herd Behavior 

 

"A fundamental observation about the human society is that people who communicate 

regularly with one another think similarly." [Shiller 2000] 

 

Herd behavior results when investors prefer to mimic other investors' track rather than 

doing their own analysis [Sharma and Bikhchandani 2000]. According to [Aronson 

1991], people are influenced by their social environment and they often feel the pressure 

to conform. People are very sociable and have a natural instinct to be accepted by the 

group, therefore, following the group is the best way to become part of it. On the other 

hand, one can argue that a large group has a higher probability of being right than being 

wrong and that "they" probably know something that "you" don't [Shiller 1995]. 

 

According to the "informational cascade model" of [Banerjee 1992] and [Bikhchandani 

et al. 1992], people acquire information in sequence by observing the actions of others 

who preceded them in the sequence. Hence, creating a herd behavior by imitating others 

and concealing one's own information. 

 

Although the convergence of the available information and media sites such as CNBC 

and Bloomberg seem to increase herd behavior. But according to [Hong et al. 2005], an 

important variable to herding is the word of mouth. People generally trust friends, 

relatives and colleagues more than they trust the media. It’s therefore likely that news 

about a buying opportunity will rapidly spread. [Shiller and Pound 1986] show that even 

if people read a lot, their actions are more stimulated by interpersonal communications. 

 

[Sharma and Bikhchandani 2000], argue that for an investor who does not want to 

underperform the market, herd behavior may seem a rational choice. However, according 

to [Stein and Scharfstein 1990] in that case, he will eliminate his chances to outperform 

the market and his peers. Even professionals tend to follow the crowds because if it 

works, the client will be satisfied, if not, they could simply justify their bad investment 

decision by comparing to others. 
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According to the EMH, prices reflect all available information, it also assumes that every 

market participant independently analyzes a stock, with the aggregate effect being that 

the stock price reflects the analysis from the entire market and therefore all available 

information. Therefore and according to [Stein and Scharfstein 1990], with the increase 

of herding, investors are doing less research, hence markets are becoming less efficient. 

 

[Boyer et al. 2006], found evidence of contagion and herd behavior in emerging market 

countries during periods of high volatility. In a much broader study that combines 

developed and non-developed countries, [Chiang and Zheng 2010] confirmed the 

existence of herd behavior in 16 out of 18 studied countries during both upward and 

downward volatility periods. 

 

 

2.2.2. Behavioral Preferences or Investors' Biases 

 

Developed in [Kahneman and Tversky 1979], the prospect theory describes best the 

investors' biases leading them to violate the rules of the expected utility theory.  

 

Below the most important features of behavioral preferences: 

 

Loss aversion 

 

It describes the unwillingness of investors to realize losses. Behavioral finance considers 

that investors are not risk-averse but lose-averse. According to [Tversky and Kahneman 

1992], people weight losses twice as much as similar amount of gains. People may prefer 

to avoid risk in order to protect existing gain, whereas, they may take more risk in order 

to avoid a sure loss. 

 

It is known that no one likes to admit that he is wrong. Therefore, investors tend to wait 

too much on a losing position hoping for a reversal and instead of realizing a small loss 

they end up realizing a bigger one. 
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Mental accounting 

 

According to [Henderson and Peterson 1992], mental accounting describes how people 

categorize and evaluate financial outcomes. [Shefrin and Thaler 1988] assume that people 

categorize wealth in three mental accounts: current income, current wealth, and future 

income. People tend to use different accounts to separate their money based on a variety 

of subjective criteria (i.e. the source of money and intent). [Statman 2002] observes that 

people prefer to divide their money between a safe investment portfolio and a speculative 

portfolio. By doing so, they think that they can prevent the negative returns of the 

speculative portfolio to affect the return of the safer one. But what they do not realize is 

that their net wealth will not be different in case they held a single portfolio with the total 

positions. 

 

Traditional investment theory suggests that the allocation and risk should be studied and 

managed for an investor’s total portfolio, on the other hand, according to [Brunel 2003], 

behavioral finance shows that each investment strategy is linked to a goal and therefore 

they should be managed each according to its appropriate risk measures. 

 

Regret aversion  

 

Selling a position and realizing a loss could create a sentiment of discomfort and regret 

(ex-post) especially if this position recovers after the selling has occurred. Therefore 

according to [Shefrin and Statman, 1985], investors will hold onto losing stocks and hope 

for a recovery in fear of regretting their selling decisions. [Koening 1999] argues that 

investors will bet on good assets, in order to avoid regret, which in turn could possibly 

trigger some sort of herding behavior. 
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2.2.3. Limits to arbitrage 

 

The effect of all the above mentioned behavioral biases would disappear if rational 

investors could fully profit from the mistakes of behavioral investors.  

 

If prices diverge from true value, rational profit-maximizing traders will use arbitrage to 

reestablish proper pricing. However, according to [Delong et al. 1990] and [Shleifer and 

Vishny 1997], in practice, several factors pose limits to arbitrage 

 

Fundamental Risk  

 

Buying an underpriced stock may be an opportunity, but this opportunity is combined 

with a high level of risk since the price can go lower for an extended period of time 

(exceeding the arbitrageur's investment horizon) before it converges back to its intrinsic 

value. Hence, imposing capital shortfalls on traders and negatively affecting the 

performance of fund managers. 

 

There is no doubt that the risk incurred while exploiting the arbitrage opportunity will 

limit both the activity and effectiveness of arbitrageurs. 

 

Implementation Costs  

 

Short selling an overpriced security is faced by several difficulties: by mandate, some 

fund managers are not allowed to short sell securities. If it is not the case, short sellers 

have to return the borrowed security on short notice, hence putting a restriction on the 

investment horizon. 

 

Finally, it is worth mentioning that markets are not frictionless because of transaction 

costs, taxes, margin payments, etc. 
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Model Risk  

 

One should definitely worry that an apparent opportunity is not always real. Perhaps the 

model that is used to value the securities is flawed and the actual price is the right one. 

 

 

2.3. Conclusion 

 

The Efficient Market Hypothesis states that prices are right and that there is no strategy 

that consistently beats the market. On the other hand, behavioral finance states that prices 

are not always right due to several human biases but it does not present clear and easy 

ways to beat the market. Nevertheless, the scarcity of trading strategies that are able to 

consistently beat the market does not imply that markets are efficient and prices are right. 

 

There is no doubt that human behavior is not always rational, but is it fair to call those 

biases as irrationalities? Isn't it rational (or acceptable/understandable) for a normal 

human to experience sentiments of fear and panic (just naming a few) while exposed to 

certain extreme situations that might affect his savings and his direct wealth? The 

majority of the above-described biases reflects the usual and normal human thinking and 

is embedded in our human brains and cannot be easily eliminated. Therefore, it is 

interesting to mention a study made by [Baba et al. 2005] where they confronted a group 

of normal people with 15 individuals with normal IQs and reasoning skills but with 

damage to the portions of the brain that control emotions. The study found that the 

inability to feel emotions such as fear and anxiety made the brain-damaged individuals 

more willing to take risks with high payoffs and less likely to react emotionally to 

previous wins and losses. Overall, the brain-impaired participants finished with about 13 

percent higher winnings than normal people who were offered the same gambles. 

 

The proponents of the EMH and Behaviorists practically disagree on the concept or 

definition of rationality. [Fama 2014] literally states: " Efficient market types (like me) 

judge that predictable variation in expected returns on stocks and bonds is rational, the 
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result of variation in risk or willingness to bear risk. In contrast, behaviorists argue that 

much of the predictability is due to irrational swings of prices away from fundamental 

values." Isn't the "Willingness" to take risk subject to human frailties and subject to all 

the above-mentioned biases? Is it rational to be willing to bear risk one time and not 

willing at another? It seems that according to Fama, it is perfectly rational for an investor 

to suddenly panic and sell his positions! Clearly, the above speech delivered by Fama is a 

first step to fill in the gap between two camps who totally disagreed. 

 

In addition, both camps agreed that markets exhibit some anomalies, one of the common 

examples is that, they both found that value stocks outperform on the long run. But for 

the supporters of the EMH it is due to the imperfection in the asset pricing model (the 

CAPM), on the other hand, the Behaviorist argue that it is due to market inefficiency. 

This dilemma named "Joint Hypothesis" according to [Fama 1991], is a subject of 

ongoing debate that is still actually unresolved. 

 

Quoting from [Fama 2014]: "The evidence that the variation in expected returns is 

common to stocks and bonds and related to business conditions leads Fama and French 

(1989) to conclude that the resulting predictability of stock and bond returns is rational. 

Behaviorists can disagree. Animal spirits can roam across markets in a way that is related 

to business conditions. No available empirical evidence resolves this issue in a way that 

convinces both sides." Here as well, Fama exposed both point of views by stating that 

either rationally or irrationally, the variation of the expected returns is related to 

"Business Conditions". This statement is of extreme importance, first, it admits that 

variation in expected returns is related to business cycle which is the main subject of the 

actual thesis (sector rotation according to business cycles). Second, Fama admits that 

business conditions affect the expected returns of stocks and bonds. Therefore, according 

to Fama, any outperforming investment strategy using the business cycle as a trigger does 

not contradict the rules of market efficiency neither contradicts or confirms the rules of 

behavioral finance. 
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The above reasoning made the winning of the Nobel Prize in 2013 by both, Robert Shiller 

(proponent of Behavioral Finance) and Eugene Fama (father of the EMH) less 

controversy. It seems that both camps are trying to coexist in a market where theories of 

traditional finance are still widely used and theories of behavioral finance are not 

neglected anymore (avoiding to say widely used) by a lot of practitioners. 

 

According to [De Bondt et al. 2008], a paradigm shift is actually happening and it will 

combine both traditional and behavioral elements. Asset pricing models should take into 

consideration behavioral factors to explain risk premiums. "It is clear that, if 

academicians are to succeed in understanding financial institutions and actors, and if the 

agents themselves, as well as policy-makers, want to make wise decisions, they must take 

into account the true nature of people, that is to say, their imperfections and bounded 

rationality." [De Bondt et al. 2008]. 
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3. Practitioners View and Literature Review 

 

 

3.1. Practitioners View 

 

Popular belief considers that sector rotation strategies are able to deliver excess return but 

sector rotation strategies have received little attention from academics (detailed in the 

next section). Nevertheless, with the launch of several sector ETFs, sector rotation 

strategies became easier to implement and are actually widely used by both financial 

managers and retail investors. 

 

Fidelity Investments launched and promoted sector investing during the 80s by 

introducing a series of sector mutual funds and later on contributed to its wide expansion 

by introducing the first sector ETF in December 1998. 

 

[Kacperczyk et al. 2005] found that US mutual funds that deviated from the index by 

using industry concentrated portfolios tend to outperform for the period 1984 to 1999. In 

addition, [Fabozzi 2007] confirms that sector rotation plays an important role in portfolio 

management. 

 

[Avramov and Wermers 2006], found that equity fund performance is driven by 

switching industry according to business cycles. In addition, [Jiang et al. 2007] found that 

mutual fund managers use timing strategies to switch between cyclical and noncyclical 

industries. [Elton et al. 2009] also highlighted the importance of sector rotation strategies 

in mutual funds' performance. 

 

The professional world claims to contradict the efficient market hypothesis by using 

trading strategies based on predictable market cycles. Rotation strategies are increasingly 

advocated by investment professionals, S&P’s and Merrill Lynch’s Investment Clocks 
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(Figures 3.1a and 3.1b) are an intuitive way of relating asset rotation and sector strategy 

to the economic cycle. 

 

 

Figure 3.1a - Source: S&P Capital IQ. Data: 12/31/45-3/09/09 

 

 

 

Figure 3.1b - Source: [Merrill Lynch 2004] 
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These clocks reveal the sectors that outperform during each phase of the business cycle. 

In addition, the Merrill Lynch investment clock switches between asset classes (Stocks, 

Bonds, Commodities and Cash) according to phases of the business cycle. 

 

[Stovall 1996] is one of the most important studies that guide the popular belief in sector 

rotation strategies according to business cycles. Stovall divided all equities into 10 basic 

sectors, he then detected the outperforming sectors and industries in each of the five 

business cycle stages. (Table 3.1c) 

 

 

Table 3.1c - Source: [Stovall 1996] 

 

Those strategies are still widely used in Wall Street, but some money managers and 

strategists believe that their effectiveness decline sharply during extreme market 

turbulence phases as performance gaps narrow among sectors [Legomsky 2001] and even 

when sectors do perform differently, there will not be as much time to take advantage of 

the trend. During these phases, periods of significant sector outperformance are likely to 

be shorter, they usually shrink from several months to only weeks. 
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Many other strategies that use sector rotation are adopted by money managers below are 

some of the most known strategies: 

 

The Halloween effect: U.S. stock market sectors and industries perform better during 

winter than summer. In more than two-thirds of sectors and industries, the difference in 

summer and winter returns, known as the Halloween effect, is statistically significant. 

There are, however, large differences across sectors and industries. The effect is almost 

absent in sectors related to consumer consumption and healthcare but is strong in 

production sectors (Figure 3.1d). These differences between sectors and industries can 

improve the risk-return tradeoff using sector rotation [Jacobsen and Visaltanachoti 2009]. 

 

 

 

Figure 3.1d - Source: S&P Capital IQ 

 

 

Merrill Lynch Contrarian Sector Rotation Model: This strategy consists of 

overweighting the worst performing sectors of the S&P 500 from the previous year. It 

maintains exposure throughout sector recovery and rebalances each year. 
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Merrill Lynch Momentum Sector Rotation Model: This strategy consists of 

overweighting the strongest relative strength sectors in the S&P 500 from the prior 

period. It maintains exposure as long as momentum persists and rebalances quarterly. 

 

Merrill Lynch Size and Style Model: This strategy consists of overweighting the 

strongest relative strength Size/Style indices from the prior period. It maintains exposure 

as long as momentum persists and rebalances quarterly. 

 

Value Sector Rotation Strategy: It aims to identify market sectors that look 

undervalued relative to their historical mean and to the S&P 500 by performing 

fundamental research on factors such as Price to Earnings ratio, Price to Book, Price to 

Sales, supply/demand dynamics, cash flows and debt ratios. 

 

Sector Cap: Thru history, individual sectors reached unsustainable market capitalizations 

relative to the total market value. Eventually, the weights of these sectors will cause 

heavy losses when they fall back to normal values. The energy sector is one good 

example in the 1980s, as well as the burst of the tech bubble in the early 2000s. Rotating 

between sectors by putting a cap on sector weightings will prevent investors from 

incurring big damages when these sectors witness a correction. [Wyatt and Kee 2014] 

find support for this at the broad MSCI Global Industrial Classification Standard sector 

level using 20 years of data. 

 

As an essential constituent of top-down analysis, the sector dimension has long held an 

important place in investment management. Furthermore, there are several factors that 

suggest that allocating assets based on sectors is gaining prominence among practitioners. 

Common investor conviction states that predictable market cycles allow for profitable 

investment strategies. Sector rotation strategy that rotates sectors over business cycles is 

considered a very well known strategy. This paper will be testing this strategy for 

evidence of systemic outperformance. 
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3.2. Literature Review 

 

 

Under the EMH, investors are perfectly rational and information are fully reflected in the 

price, therefore there is no possibility to consistently earn excess return. On the other 

hand, both the professional and the academic world have invested a lot of effort trying to 

predict the movement of financial markets and many existing papers try to explain and 

predict the excess return of a certain asset by drawing a link with a multitude of micro 

and macro economic variables (i.e. Dividend Yields, Size, Value, Interest Rates...etc) 

[Fama and Schwert 1977], [Campbell 1991], [Harvey 1991] and [Campbell and Ammer 

1993]. In addition, [Shiller 2003] detects that speculative pricing that is unrelated to 

fundamentals commonly occurs in certain investment styles like industry styles. 

 

The CAPM advocated by [Sharpe 1964] assumes that markets are efficient and concludes 

that an investor can earn a greater return only by taking excess risk. After 1980, 

additional factors that provide explanatory power other than "Beta" have been examined 

for average stock returns. [Rosenberg et al. 1985] find a positive relationship between the 

average return and book to market value. [Fama and French 1992] find that the size and 

book to market value variables capture the cross-sectional variation in average stock 

returns and proposed the 3 Factor Asset Pricing Model that better explains asset returns. 

[Lakonishok et al. 1994] found a strong positive relationship between average returns and 

book to market value and cash-flow to price ratio. 

 

Work on improving the explanatory power of the asset pricing models continued and led 

[Carhart 1997] to introduce the 4 Factor Model by adding the momentum factor. 

Furthermore, according to [Fama and French 1997] and [Lewellen et al. 2010], the main 

asset pricing models failed to explain the returns of industry portfolios. In addition, the 

failure of FF3 model to explain some anomalies in particular the operating profitability 

and investment profile that were studied in [Titman et al. 2004], [Chen et al. 2011], 

[Aharoni et al. 2013], [Novy-Marx, 2013], [Walkshausl and Lobe 2014] led [Fama and 
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French 2015] to propose the 5 Factor Asset Pricing Model which better explains the 

average return than the original FF3 Model. 

 

Other studies linked the excess return with a multitude of other variables and factors. 

[Chen et al. 1986] find that industrial production and unanticipated levels of inflation are 

significant determinants of price movements, unlike consumption and oil prices. [Oh et 

al. 2006] found that there is an effect of lower price to earnings ratio. [Chang et al. 2008] 

have examined equity returns and price to earnings ratio relation and found that for 

equities with high levels of expansion, price to earnings ratio is capable to explain the 

returns.  

 

Studies like, [Santa Clara and Valkanov 2003] and [Snowberg et al. 2007], found a 

positive relationship between market returns and political cycles. [Addoum and Kumar 

2016] show that industry returns can be explained by changes in political conditions. 

[Bordo and Jeanne 2002] find that monetary policy tools have a significant impact on 

asset price movements, suggesting that the active use of monetary policy indicators can 

enhance returns over the business cycle. [Siegel 2002] proposes a profitable investment 

strategy that rotates between equities and cash according to phases of the business cycle. 

Using the NBER turning points announcements, [DeStefano 2004] divided the business 

cycle into 4 phases and found a positive relationship between market return and business 

cycle phases. In some cases, stock market behavior is also used as a predictor of the 

economic cycle [Moore 1983], in addition, [Beber et al. 2010] found that economic 

direction can be predicted by studying the institutional investment flow into certain 

sectors from 1993 till 2005. Order flows into the basic materials sector predict economic 

expansion while order flows into the telecommunication, consumer discretionary, and 

financial sectors predict economic contraction. They found that the institutional investors' 

portfolio rebalancing follows the conventional sector rotation strategy. Their findings 

concluded that by following the active order flows of institutional investors and applying 

it as a sector rotation strategy it offers an excess return. 
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An important paper by [Barberis and Shleifer 2003] proposed a behavioral model of style 

investing stating that investors make investment decisions based on styles rather than 

stock fundamentals. The model explains that humans by nature tend to categorize in order 

to simplify otherwise complex analysis. According to their study,  traders invest in styles 

due to their limitations in processing information on individual stocks. [Barberis and 

Shleifer 2003] assumed that investors rotate into good-performing styles and out of bad-

performing styles. The study showed that independent of fundamental stock values, the 

returns of stocks that belong to the same style show a positive correlation. The style 

model holds that style values deviate from fundamental value according to their level of 

popularity, this leads to short-term mispricing and long-term reversals. 

 

Also based on investors' limitation in processing information, [Peng and Xiong 2006] 

applied the style investing model of [Barberis and Shleifer 2003] on industry styles. The 

[Peng and Xiong 2006] model states that investor overconfidence in their ability to 

process industry information results in overreaction to news and biased price valuations. 

Finally, they concluded that there are predictable cycles in industry returns. Long before, 

[Moskowitz and Grinblatt 1999] found that the winning industries for the past 6 to 12 

months will outperform the losing industries. They explained that, by herding in "hot" 

industries, investors are creating speculative price pressure and excess returns. [Teo and 

Woo 2004], found empirical evidence of styles outperformance that is unrelated to 

fundamentals and rational expectations. In addition, [Baker and Wurgler 2006], found 

that investor sentiment leads to speculative mispricing in particular styles. 

 

Some studies explained the cyclical nature of various industries. According to [Gomes et 

al. 2009], due to the variation of industries' sensitivity to economic conditions, there is a 

difference in time variation of expected returns between industries. [Tan and Mathews 

2009, 2010] explain that some industries, with rapid product turnover, show special 

dynamics moving through fluctuations that are not necessarily related to the business 

cycles. These are known as "cyclical industrial dynamics". [Berman 1997] denoted that 

cyclical dynamics at the level of individual industries may present rather different 

patterns from those of the general business cycles. For example, while the fluctuations of 
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many industries link with those in the aggregate economy, there were also many 

industries that are not sensitive to business cycles. The pharmaceutical, educational 

service, insurance and public service industries have no sensitivity to business cycles. 

The health service industry exhibits higher growth during the recession stage. [Stovall 

1996] concluded that industrial and basic materials sectors are stronger during expansion 

stages than other industries. And consumption goods and services sectors are also 

stronger during recession stages than other industries. [Filardo 1997] claimed that the 

manufacturing sector may be more susceptible to the business cycle than the service 

sector because the product demand is more volatile due to the durable and tradable 

inherence of its product. Firms’ sensitivity to business cycles has been determined 

through three factors; sales sensitivity/consumption flexibility, operation and financial 

leverage. 

 

[Moskowitz and Grinblatt 1999] has demonstrated that identical dynamics drive equities 

to move concurrently in sector groups. Their findings showed that stocks in industry 

groups should move together. Sector constituents operate under identical market 

dynamics and regulatory environments and tend towards similar capital structures. 

Different sectors behave cyclically stronger, weaker or neutral. Depending on the 

differences in the demand flexibility of goods and services provided by companies, these 

companies will react differently to the changes in business cycles. 

 

Empirical evidence that indices do not follow a random walk is provided by [Edwards et 

al. 2003]. In addition, building on the economic chaos literature, [Chen 1996], suggests 

that the variance of aggregate stock prices is not a pure random walk, as proposed by the 

efficient market hypothesis, but can be largely explained by a chaos model of the 

business cycle. 

 

Phases of the business cycle and their interactions with the financial markets are studied 

across asset classes and markets with minimal reference to the fact that at different stages 

along the cycle some industries will perform better than others. Even when the analysis 

focuses on the relationship between the economy and a particular industry, the focus 
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seems to be placed on describing the pro- or counter-cyclical nature of a sector rather 

than exploiting such information to build a dynamic sector rotation investment strategy. 

Exclusive focus on asset classes rather than a sector-based portfolio is also a major 

limitation of the literature on investment management. 

 

Sector rotation is an investment strategy that consists of investing in a portfolio of 

economic sectors according to the phases of the business cycle. Although sector 

rotation strategies are widely used by financial markets practitioners' there is little 

empirical evidence supporting their outperformance. [Sorensen and Burke 1986] and 

[Grauer et al. 1990] were among the pioneer studies that documented the outperformance 

of sector rotation strategies. [Avramov and Wermers 2006] showed that the investment 

fund's performance is related to its manager's skill in rotating industries according to the  

NBER business cycle turning points. [Jacobsen et al. 2009] showed that, even when 

perfectly timing the business cycles, the slight outperformance of a conventional sector 

rotation strategy will disappear when taking into consideration transaction costs. 

 

Despite the lack of published research exploring the merits of specific sector rotation 

strategies, the few existing studies offered contradictory results with a majority of these 

studies finding slight or no evidence of sector outperformance [Hou 2007], [Stangl, 

Jacobsen and Visaltanachoti 2009] and [Stangl 2012]. On the other hand, [Stovall 1996] 

concluded that an industry sector rotation strategy based on the business cycle will 

improve investment performance. Simple techniques of systematic sector rotation seem 

to consistently outperform the benchmark in the long run [Sassetti and Tani 2006]. On 

the other hand, by rotating cyclical and noncyclical stocks according to the Fed monetary 

policy phases of expansion and contraction, [Conover et al. 2008] found that this strategy 

could have been used to successfully guide a sector-rotation strategy in the U.S. 

 

[Stoval 1996] used the NBER announcements to delineate phases of the business cycle 

and defined an outperforming sector rotation strategy. Unfortunately, his strategy cannot 

be applied in real time since the announcements of the NBER are backward looking and 

come with a lot of delays. In fact, the lack of academic research studying the sector 
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rotation strategy is mainly due to the practical difficulty of real time forecasting and 

detecting the phases of the business cycle. [Bodie et al. 2009] denoted that "sector 

rotation, like any other form of market timing, will be successful only if one anticipates 

the next stage of the business cycle better than other investors". This study is trying to 

tackle this challenge by testing the performance of a real time sector rotation investment 

strategy. 

 

[Siegel 1991] found evidence of 12% outperformance by switching between equities and 

cash according to the NBER announcements of business cycles turning points for the 

period that extends from 1802 till 1990. In addition, [Levis and Liodakis 1999] and 

[Ahmed et al. 2002] showed rotation strategies outperformance based on firm 

characteristics (i.e. earnings, value, and capitalization) according to business cycles 

proxies. 

 

[Nawrocki and Carter 1997], used [Hunt 1976] method to delineate 5 different phases of 

the business cycle. By studying the performance of 100 S&P Industry Indexes they 

detected the outperforming industries during each phase for the period of 1970-1986. 

They applied then their findings to the out of sample period of 1988-1995 and found that 

their industry rotation strategy outperformed the S&P500 in 4 out of 5 phases. 

 

[Sassetti and Tani 2006] found evidence of sector rotation outperformance by ranking 

and rotating sectors according to their Alphas (the CAPM alpha). 

 

[Stangl 2012] divided the business cycle into three stages of expansion and two of 

recession. He then tested the conventional sector rotation strategy from 1948 to 2007 and 

found no evidence of systemic outperformance. [Stangl 2012] tested other alternative 

sector rotation strategies on NBER business cycles and several other business cycle 

delineating methods and found no signs of systemic outperformance. 
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[Chong and Phillips 2015] found evidence of sector rotation outperformance compared to 

the S&P500 index by switching between a portfolio of sector ETFs according to 

economic factors. 

 

[Chava et al. 2016], defined 2 regimes (as a proxy to business cycles) by calculating the 

output gap from real time industrial production and reached a conclusion where: 

conditional to these regimes, industry portfolios with higher/lower historical Sharpe Ratio 

will tend to outperform/underperform. Their long-short sector rotation strategy applied 

from 1985 to 2014 was able to generate an annualized excess return of 8.45%. 

 

[Sarwar et al. 2017] found proof of sector rotation outperformance by using Five-Factor 

Model Alphas as a switching method for both long and long-short strategies. 

 

The concept of a business cycle is interesting. One position is that it is generated by a 

time-varying parameter model. As parameters (technology, preferences, rate of financial 

innovation) of the model change, it can experience different states of nature. The 

changing parameters represent “surprise” to the system which must adapt to the 

parameters. This view of the economy as constantly evolving over time through different 

states of nature with time-varying parameters is described in [Nawrocki 1984], [Anderson 

et al. 1988] and [Vaga 1990, 1994] this fact along many other factors (ex. Different 

methods and variables used for determining the business cycle phases) can be also the 

cause of the contradictory results obtained in the above mentioned studies and the reason 

why no one can actually pronounce on the outperformance of the sector rotation strategy. 

 

Despite the rules of the EMH whereby investors cannot benefit from any sector rotation 

strategies to earn excess returns. The outperformance of sector rotation strategies can be 

explained by several anomalies related to investors' bounded rationality and behavioral 

biases (i.e. herding): One of them is the gradual information diffusion hypothesis that 

relies on bounded rationality as described in [Hong and Stein 1999], where they divide 

traders into two categories based on their lead/lag time of responses to economic news: a) 

the news watchers and b) the arbitrageurs. The "news watchers" have a limited ability to 



72 
  

process news and therefore they revise asset prices with a relative delay. On the other 

hand, "the arbitrageurs", apply strategies that generate excess returns by fully 

incorporating news in their price adjustments. Similarly, sector rotation strategies can be 

described as arbitrage traders successfully timing with a lead sector rotation based on 

business cycles and economic news. This theory was tested in [Hong et al. 2007] on US 

industries for the period of 1946 till 2002 and found that there is "an informational delay 

between general stock market returns and the returns of industries with close economic 

links". Industries with strong economic links lead the general stock returns by two 

months. They concluded that the informational content in the performance of certain 

industries diffuses slowly across the market. 

 

On the other hand, according to [Hou 2007], gradual information diffusion doesn't 

explain sector performance and according to the study, economic news transmit 

immediately across sectors. His findings showed that gradual information diffusion 

happens within the industry rather than across industries. He found no evidence of 

systematic sector performance according to business cycles and therefore sector rotation 

strategies are not able to outperform. 

 

Using the sequential diffusion of information hypothesis, [Menzly and Ozbas 2010] 

extended the study of [Hong et al. 2007] and provided evidence of industry return 

continuation. The study showed that "certain industries transmit price-sensitive 

information with a delay to related upstream and downstream firms". Their findings came 

in conformity with the conventional industry rotation performance according to business 

cycles. Finally, their proposed strategy can earn an annual excess return of 8.7%. 

 

[Chava et al. 2016], show that the outperformance of their sector rotation strategy "is 

more likely due to investors' inability to fully incorporate business cycle variation in 

expected cash flow growth of these industry portfolios." 

 

According to some studies [Moskowitz and Grinblatt 1999], [O'Neal 2000] and 

[Bacmann et al. 2001] sector rotation outperformance can also be explained by the 
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momentum effect and herd behavior of investors that coincide with business cycles. 

[Moskowitz and Grinblatt 1999] studied industry returns for the period of 1963 till 1995, 

they used the gradual information diffusion hypothesis to concluded that industry 

affiliation drives stock momentum. [O'Neal 2000] used Fidelity Sector Select Funds from 

1989 to 1999 to conclude that industry return momentum coincides with business cycles. 

 

Investor’s cognitive limitations lead to style investing and temporary mispricing 

[Barberis and Shleifer 2003]. Since many investors are herd animals who follow the 

crowd into certain kinds of stocks: drug companies, banks, techs...etc and then jump to 

some other industry when sentiment changes, why not beat the market by anticipating the 

herd's moves? It's an old technique called "sector rotation" [Kaye 98]. 

 

Generally, only 20 percent to 40 percent of any stock's price movement is company 

specific; the rest comes from what's going on in the sector and in the market as a whole 

[Kaye 98]. Sector rotators typically do little research on individual companies. "It's easier 

to pick industries than to pick stocks," "The most random behavior occurs at the 

individual stock level, so we add value by being semi-passive on individual stocks and 

very active on sectors." [Kaye 98]. 
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4. Method and Design 

 

Is there a relationship between sectors performance and phases of the Business cycle? Is 

it possible to generate excess return using sector rotation strategies according to the 

phases of the Business cycle? 

 

To answer the above questions, we propose to test the below hypothesis: 

 

Our null hypothesis (H0): Sector returns are not related to the phases of the business 

cycle. 

 

H1: There is a systematic relationship between sector returns and the phases of the 

business cycle. 

 

H2: Sector rotation according to the phases of the business cycle generates systematic 

excess returns. 

 

H3: Sector rotation is a real-time investment strategy that generates systematic excess 

return. 

  

In order to test the above hypothesis, a quantitative confirmatory study will be conducted 

and backtested on 33 years of US historical market data (From 1982 till 2015). The 

choice to perform the study on the US market is due to the fact that it is the biggest and 

most liquid stock market in the world. On the other hand, the required US data is 

available and was collected for free. Nevertheless, testing these hypotheses on other stock 

markets in Europe and Asia might be the scope of a future work. 

 

Testing the robustness of any investment strategy requires on one hand that the strategy is 

evaluated over an extended period of time to smooth the effect of seasonality and to 

minimize the effect of hazard and luck. Hence, the choice of the 1982-2015 period that 
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witnessed 2 major market crashes (the dot com bubble and the subprime crisis), as long 

as several bull and bear periods. On the other hand, in order to confirm the robustness of 

our findings, the results should be tested out of the studied sample period. In addition to 

Risk-adjusted measures that will be used to compare the performance of sector rotation 

strategies, the Statistical Significance of our findings should be carefully measured. 

 

 

Methodology 

 

Below are the steps to be accomplished: 

 

1. Choice of the Method (Macroeconomic Variables/Indicators) that will be used to 

identify and delineate the phases of the business cycle. 

2. Data Collection, Purification and Treatment. 

3. Testing the performance of the common conventional sector rotation strategies. 

4. Proposition and performance of alternative sector rotation strategies. 

5. Testing the robustness of various sector rotation strategies. 

6. Real-time performance and robustness testing. 

 

 

4.1. Macroeconomic Variables/Indicators 

 

A key factor in determining the success of a sector rotation strategy is selecting the 

indicator that effectively identifies when the portfolio should be shifted to a more 

defensive/aggressive posture. Since our aim is to implement a real-time sector rotation 

investment strategy, therefore the choice of the method that will enable us to determine 

the phases of the business cycle will certainly make this study different from the few 

existing ones. 
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Difficulty in forecasting the business cycle stages might explain the lack of academic 

research on sector rotation strategies. To overcome the obstacle of correctly timing the 

business cycles, the existing studies assume that the business cycle phases are already 

known or that the investor is able to perfectly time the phases of the business cycle. 

 

4.1.1. Business Cycle delineation 

 

Business cycle analysis consists of separating periods of "expansion" in which there is 

broad economic growth, from periods of broad economic contraction called recessions. 

Understanding these phases and the transitions between them has been the focus of much 

macroeconomic research over the past century. 

 

According to [OECD 2016], there are three different definitions of the business cycle that 

are mainly considered in the literature: 

 

• The classical business cycle: it is based on the levels of real GDP, where 

successive periods of positive growth are known as expansion and successive 

periods of negative growth are known as contraction. 

 

• The deviation from trend cycle: a smooth trend is removed from the level of real 

GDP. In this case, periods of expansion are characterized by having a level of 

growth that is faster than the trend growth. On the other hand, periods of 

contraction are characterized by having a level of growth that is slower than trend 

growth. 

 

• The growth-rate cycle: it is based on the growth rates (accelerating/decelerating) 

of the underlying reference series. 

 

In the United States, the NBER (The National Bureau of Economic Research) is the main 

reference that defines periods of recession and expansion by publishing peak and trough 

dates in economic activity. These dates are nearly universally used in working papers 
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requiring a definition of U.S. business cycle phases. Periods of expansion begin at the 

trough date and end at the peak date, and periods of recession begin at the peak date and 

end at the trough date.  

 

The NBER has primarily relied on four monthly indicator measures of economic 

performance to determine cyclical peaks and troughs; the Federal Reserve Board of 

Governors’ monthly index of industrial production, the Bureau of Labor Statistics’ 

estimates of monthly payroll employment, the BEA’s monthly estimates of real 

manufacturing and trade sales and the BEA’s monthly estimates of real personal income 

less current transfers. In addition, the committee “…places considerable weight on the 

estimates of real GDP…” and also “looks at monthly estimates of real GDP, such as 

those prepared by Macroeconomic Advisers…” 

 

In most of the existing studies, such as in [Stovall 1996], the peaks and troughs are 

commonly used to divide the expansion phase into three equal stages (early expansion, 

middle expansion and late expansion) and the recession phase into two equal stages 

(early recession and late recession) (Figure 4.1.1a). The use of three stages of expansion 

instead of two allows for a better understanding of the on average longer duration of 

expansions relative to recessions. 

 

 

Figure 4.1.1a - Source: [Stovall 1996] 
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Other studies like [DeStefano 2004], separate the business cycle into four stages. Stage I, 

which is interpreted as early expansion, begins at the trough date and continues through 

the middle of the expansionary period. Stage II, known as late expansion, consists of the 

second half of the expansionary period and ends at the peak date. Recessions are divided 

into Stages III and IV, which, with similar reasoning, are interpreted as early decline and 

late decline, respectively. (Figure 4.1.1b) 

 

 

Figure 4.1.1b - Source: [DeStefano 2004] 

 

Measures of economic activity are expected to increase throughout an expansion. During 

Stage I they increase at increasing rates, whereas during Stage II they increase at a 

decreasing rate. The same happens during recession phases, the economic activity 

decreases at increasing rates during Stage III and decreases at a decreasing rate during 

Stage IV.  

 

It should be noted that the NBER only defines peak and trough dates and does not define 

the dates that separate different stages. Again, it is assumed that these dates occur in the 

chronological middle of the trough to peak and the peak to trough time periods. The 

purpose of the stages is simply to break expansions and contractions into early and late 

segments so that broad movements in stock returns and determinants between stages and 

effects within stages can be analyzed. 
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Unfortunately, the methods used in the above-mentioned studies cannot be used to 

determine the phases of the business cycle in real time as they all assume that the 

dates of peaks and troughs are already known in advance. 

 

 

It is also argued that expectations about future earnings (represented by the Industrial 

Production Index), as well as interest rates level are major determinants of stock prices 

which according to [DeStefano 2004] lead the turning points of the business cycle. This 

confirms the fact that accurately forecasting the business cycle turning point is a key 

determinant of any successful sector rotation strategy. (Figure 4.1.1c) 

 

 

Figure 4.1.1c - Source: [DeStefano 2004] 

 

Unfortunately, the NBER dating committee announces the dates of peaks and troughs 

with an enormous time of delay that could reach up to 2 years (ex. Trough of March 1991 

highlighted in bold red). This fact raises a serious problem of adopting those 

announcements as real time indicators of business cycle turning points and therefore they 

cannot be used as turning points for a real-time sector rotation rebalancing strategy. 

(Table 4.1.1d) 
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NBER Peaks Announcement Date Delay 
 

NBER troughs Announcement Date Delay 

Jan-80 3-Jun-80 154 
 

Jul-80 8-Jul-81 372 

Jul-81 6-Jan-82 189 
 

Nov-82 8-Jul-83 249 

Jul-90 25-Apr-91 298 
 

Mar-91 22-Dec-92 662 

Mar-01 26-Nov-01 270 
 

Nov-01 17-Jul-03 623 

Dec-07 01-Dec-08 365 
 

Jun-09 20-Sep-10 476 

 

Table 4.1.1d - Source: Own Illustration, data from NBER.org 

 

Seeking an accurate and real time indicator to determine the business cycle turning point 

becomes our primary goal in order to build a successful sector rotation strategy. 

 

 

4.1.1.1. Performance of Existing Business Cycle dating methods 

 

According to [Grimm 2005], relying on one single macroeconomic indicator to determine 

business cycle turning points seems inaccurate and not feasible. Cyclical turning points 

indicated by the four monthly indicator measures of economic performance used by the 

NBER often do not agree with one another, and often do not match those determined by 

the NBER. Quarterly cyclical turning points indicated by real GDP and by real GDI often 

do not agree with one another, and often do not match those determined by the NBER. 

 

Below is an overview of several business cycle dating methods: 

 

a- Hunt's Phases of the General Economic Cycle 

 

[Hunt 1976], is one of the rare studies that, stresses the econometric relationship between 

macroeconomic variables to detect transition points for business cycles. Hunt studies 

macro-variables such as the federal funds rates, capital market yields, business credit 

demands, unemployment claims, non-farm payroll, inflation, and monetary and reserve 

aggregates. 
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The variables consist of money supply, interest rates and unemployment claims. Sample 

variables consist of inflation, non-farm payroll, and industrial production. These variables 

are published on a monthly basis and are rarely revised. 

 

As defined in [Hunt 1976], this method divides the business cycle into five different 

phases: 

 

Phase 1 (EASEOFF): This phase starts when the economy reaches a peak (as defined by 

the NBER) and real GNP starts to decline. It is detected when the 12-month percentage 

rate of change moving average for industrial production turns negative, the initial 

unemployment claims increase and the nonfarm payrolls decline. 

 

Phase 2 (PLUNGE): This phase is characterized by a declining real GNP and a peaking 

of interest rates. It ends when the economy reaches a trough as defined by the NBER. 

This phase is detected when the 12-month rate of change moving average for federal 

funds rates turns negative and the 6-month rate of change moving average for the real 

monetary base turns positive. 

 

Phase 3 (REVIVAL 1 or Early Revival):  It starts when real GNP starts to increase. It is 

detected when the 12-month percentage rate of change for industrial production levels 

approaches a zero percent change, the initial unemployment claims decrease and the 

nonfarm payrolls increase. 

 

Phase 4 (REVIVAL 2 or Late Revival): This phase starts when the 12-month percentage 

rate of change for industrial production turns positive and the nonfarm payrolls increase 

at a higher rate. 

 

Phase 5 (ACCELERATE):  During this phase the economy continues to grow at a high 

rate pushing the Fed to tighten credit, causing a decrease in consumer spending while 

business investment continues to grow. It starts when the 6-month rate of change in 

consumer prices turns positive, the 12-month rate of change in federal funds rates turns 
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positive, the 6-month rate of change moving average for the real monetary base turns 

negative and the nonfarm payrolls increase at an even higher rate. 

 

Unfortunately, the purpose of Hunt’s work is to identify the change in the business 

cycle, not to forecast it. 

 

 

b- Federal Reserve Discount Rate as an indicator for a sector rotation investment 

strategy? 

 

The 1951 Federal Reserve accord allowed the use of interest rates adjustments by the Fed 

in order to moderate the business cycles. Therefore, the use of the Federal Reserve 

Discount Rate as an indicator for a sector rotation investment strategy offers several 

advantages: 

 

• Fed policy shifts are widely publicized and binary (up or down), the indicator is 

objective and easy to identify. 

• Monetary policy shifts can be identified on an ex-ante basis, so the results contain 

no "look-ahead bias." In contrast, most rotation strategies based on the business 

cycle rely on indicators that can only be identified ex-post. 

• Monetary policy is empirically linked to systematic patterns in underlying 

macroeconomic measures. 

• Since Fed policy shifts occur infrequently, therefore a rotation strategy based on 

policy shifts requires less portfolio reallocation. Thus, trading costs would be 

relatively low versus strategies that are based on other indicators.  

 

Although the Fed actions are based on current and forecasted changes in business and 

economic conditions, some practitioners consider the Fed as lager and its reactions are 

considered as “too little, too late”. 
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Are policy shifts considered an effective rotation indicator? According to [Conover et al. 

2008], a simple sector rotation strategy was able to outperform while using policy shifts 

as a rotation indicator. 

 

 

Figure 4.1.1.1a - Source: Own Illustration. 

 

[Conover et al. 2008] divided their period of study into 2 separate cycles (expansive and 

restrictive). Another approach might consider dividing the cycle into 4 different phases 

(expansive, expansive hold, restrictive and restrictive hold). This observation was 

inspired by studying the behavior of the Federal Reserve before a policy shift. As you can 

see clearly in the above (Figure 4.1.1.1a), the Fed doesn’t immediately shift its policy 

from expansive to restrictive or vice versa. Instead, it pauses for a while before switching 

from a policy to another. These pauses or "hold" periods should be studied differently. 

Therefore, instead of an immediate switch from one group of stocks to another, sector 

rotation consists of a gradual positioning into the promising sectors. This approach might 

be studied in my future work and will not be covered in this thesis. 
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c- Business Cycle Proxies 

 

Several studies draw a relationship between five common indicators (called business 

cycle proxies) and the business cycle conditions. These indicators are: Term spread, 

Default spread, Dividend yield, Unemployment and Industrial production. 

 

(Table 4.1.1.1b) summarizes the expected changes in the business cycle proxies 

according to the five stages of the business cycle. 

 

 

Table 4.1.1.1b - Source: [Stangl 2012] 

 

According to [Fama and French 1989], the term spread, the default spread and the 

dividend yield will decrease during all three phases of expansion (Early, Middle and 

Late) and increase during both phases of contraction. So when the "Change" in these 

values turns from negative to positive it indicates a "Peak" formation and conversely, 

when it turns from positive to negative it indicates a "Trough" formation. 

 

Other studies like [Chen 1991], [Hamilton and Lin 1996] and [Stock and Watson 1998], 

show that the industrial production will increase during all phases of expansion and 

inversely it will decrease during the contraction phases. On the other hand, 

unemployment will decrease during the expansion phases and then increase during the 

contraction phases. Following the same logic as above, the switching sign of the 

"Change" will enable us to detect the formation of the peaks and troughs. 

 

The relationship between these proxies and the business cycle was tested and according 

to [Stangl 2012] the results confirm that the NBER delineated stages are consistent with 

the above business cycle proxies. 
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Unfortunately, those indicators enable us to detect only the peaks and troughs but it 

doesn't help us delineate the different phases of the business cycle. Moreover, the 

switching signs of the above-mentioned indicators don't occur at the same time, some 

indicators are considered as leading indicators during one phase and lager in others and 

vice versa. In addition, the announcement of the above-mentioned proxies comes with a 

considerable delay and their values are revised. Therefore and due to the above-

mentioned reasons, these proxies cannot be used to forecast changes in the business cycle 

for a real-time sector rotation investment strategy. 

 

d- Using the Multivariate Harding–Pagan Model (MHP) and the Markov Switching 

Dynamic Factor Model (DFMS) 

 

As presented in [Chauvet and Piger 2008], both methods are applied on a real time data 

set of the four coincident economic variables highlighted by the NBER in establishing 

turning point dates: 1) non-farm payroll employment, 2) industrial production, 3) real 

manufacturing and trade sales, and 4) real personal income excluding transfer payments. 

 

The MHP is a nonparametric algorithm, developed and discussed in [Harding and Pagan 

2006]. The MHP algorithm proceeds by first identifying turning points as local minima 

and maxima in the level of individual time series. Next, economy-wide turning points are 

established by finding dates that minimize a measure of the average distance between that 

date and the turning points in individual series. 

 

 

 

Table 4.1.1.1c - Source: [Chauvet and Piger 2008] 
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Developed in [Chauvet 1998], the DFMS combines the dynamic factor and Markov 

switching frameworks to create a statistical model capturing both regime shifts and co-

movement. The DFMS is a parametric dynamic factor time series model that captures 

expansion and recession phases as unobserved regime shifts in the mean of the common 

factor. The DFMS produces a probability that the economy is in an expansion or 

recession at any point in time. These probabilities can then be used to establish turning 

point dates using a rule for converting probabilities into zeros or ones in order to define 

which regime the economy is in at any particular time. 

 

 

 

Table 4.1.1.1d - Source: [Chauvet and Piger 2008] 

 

Looking at the above (Tables 4.1.1.1c and 4.1.1.1d), we can conclude that, although with 

a considerable delay, both methods identify the NBER turning point dates in real time 

with reasonable accuracy and with no instances of false positives. Both approaches also 

provide improvements over the NBER announcement dates of business cycle troughs but 

provide no such improvement for business cycle peaks. Comparing the two methods, the 

Dynamic-Factor Markov-Switching model identifies NBER turning point dates more 

accurately, as well as identifies business cycle troughs with a larger lead [Chauvet and 

Piger 2008]. 

 

Finally, both methods present a considerable delay in peaks and troughs detection and 

therefore cannot be used as real time indicators for our sector rotation strategy. 
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e- The Chicago Fed  National Activity Index (CFNAI) 

 

First introduced in [Evans et al. 2002], but with data available since 1967. The Chicago 

Fed National Activity Index (CFNAI) is a monthly index of U.S. economic activity 

constructed as the weighted average of 85 indicators of U.S. economic activity classified 

into four groups:  

 

1) production and income; 2) personal consumption and housing; 3) employment, 

unemployment, and hours; and 4) sales, orders, and inventories. 

 

The CFNAI is an example of a “Goldilocks” index. Practically, it consists of combining 

the information presented by the above-described indicators in a way to reflect deviations 

around a trend rate of U.S. economic growth. Accordingly, the CFNAI is normalized to 

have a mean of zero and a standard deviation of one. This means that when the CFNAI is 

equal to zero it suggests that the U.S. economy is moving along its historical growth path. 

A negative CFNAI means that growth is below average, while a positive value suggests 

that growth is above average. 

 

The ability of the CFNAI to capture sustained deviations from trend in economic activity 

has led to its frequent use as a tool to detect phases of the business cycles. However, the 

CFNAI was originally suggested as an indicator for forecasting inflation. 
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Figure 4.1.1.1e - Own Illustration, Source: www.chicagofed.org 

 

As one can see clearly in the above (Figure 4.1.1.1e), the CFNAI can be very volatile, 

since many of the monthly series that make up the index vary significantly from month to 

month. For this reason, the focus is often given to the three-month moving average of the 

index (the CFNAI-MA3), which smoothes the month to month variations over time in 

order to provide a more consistent picture of variations in economic growth around trend 

(Figure 4.1.1.1f). 

 

 

Figure 4.1.1.1f - Own Illustration, Source: www.chicagofed.org 
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According to [Brave 2009], a CFNAI-MA3 value below –0.7, or greater than two-thirds 

of one standard deviation from its mean, indicates a significant likelihood that a recession 

has begun. Similarly, a recession is indicated to have likely ended based on the CFNAI-

MA3 returning to a level of –0.7 threshold at least seven months after a recession has 

begun (it is based on the fact that since 1967 all recessions have lasted for a minimum of 

six months). A value above +0.2 indicates a significant chance of recovery. 

 

CFNAI-MA3 vs. US recessions 

 

Figure 4.1.1.1g - Source: The Federal Reserve Bank of Chicago 

 

The history of the CFNAI-MA3 shown in (Figure 4.1.1.1g) demonstrates that, based on 

these thresholds, the index has been successful in identifying the beginnings and ends of 

U.S. recessions since 1967 within one to three months of the dates determined by the 

National Bureau of Economic Research (NBER). 

 

Using the CFNAI, [Stangl 2012] applied three different methods to detect the stages of 

the business cycle. The first consists of using the following thresholds 0.702, 0.312, -

0.0113 and -0.637 to delineate five stages of the business cycle. The second method used 

the same thresholds as the ones announced by the Chicago Federal Reserve (above 0.2 

means late expansion and below -0.7 means recession) and used the additional range of 0 
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to -0.7 for early recession and the range of 0 to 0.2 was split between early and middle 

expansion. As for the third method, it defines four stages of the business cycle according 

to the sign of the CFNAI and the sign of its change when compared to the previous value. 

A positive CFNAI and a positive Change would indicate the early expansion, a positive 

CFNAI with a negative change indicate late expansion, a negative CFNAI with a 

negative Change means an early expansion and finally a negative CFNAI with a positive 

Change means a late recession. 

 

In [Brave and Lichtenstein 2012] a diffusion index was constructed from the weights 

given to each of the underlying indicators of the CFNAI. This diffusion index is often a 

leading indicator of the CFNAI's movements. The general trend in improvement and 

deterioration in the underlying indicators of the CFNAI is tracked by tracing the 

movements of the CFNAI Diffusion Index between 1 and -1. If all of the underlying 

indicators in a given month are below their long-run averages, this index will equal -1; 

and if all of the indicators are above their long-run averages, it will equal l. This is useful 

in that we can observe the momentum of the CFNAI as its underlying indicators shift 

above and below their long-run averages over time. 

 

CFNAI Diffusion vs. US recessions 

 

Figure 4.1.1.1h - Source: The Federal Reserve Bank of Chicago 
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[Brave and Lichtenstein 2012] found that the crossing of a - 0.35 threshold by the CFNAI 

Diffusion Index signaled an increased likelihood of the beginning (from above) and end 

of a recession (from below). On average, the CFNAI Diffusion Index signals the 

beginning and end of recessions one month earlier than the CFNAI-MA3. (Figure 

4.1.1.1h) 

 

Finally, identifying recessions as they are happening is not an easy task therefore what 

are the advantages and disadvantages of using the CFNAI as the indicator to detect the 

stages of the business cycle for our real-time sector rotation investment strategy. 

 

Below are the advantages: 

 

• According to [Berge and Jordà, 2011], the CFNAI index aligns with the historical 

timing of U.S. recessions according to the NBER, with close to 95 percent 

accuracy. 

• The NBER typically determines peaks and troughs with a large delay. Therefore, 

the monthly release of the CFNAI index presents a major advantage that can be 

used to determine business cycle turning points in real-time. 

• Since the monthly data used to calculate the CFNAI index are subject to several 

revisions and some of the constituents are only released on a quarterly basis. 

Consequently, the CFNAI value is subject to revisions which according to the 

Chicago Federal Reserve are acceptable. (Table 4.1.1.1i) 

 

 

 

Table 4.1.1.1i - Source: The Federal Reserve Bank of Chicago 

 



92 
  

• The Chicago Federal Reserve offers real-time historical vintages for the CFNAI 

since 2001. This fact makes it possible to test our sector rotation investment 

strategy on a real-time basis. 

• In addition to the CFNAI level, the Chicago Federal Reserve offers the values of 

the four categories of indicators that constitute the CFNAI index. Individually 

checking those categories might help us detecting early signs of turning points 

and gives us a better understanding of the nature of a recession and the coming 

recovery. For instance, according to [Brave 2009], the personal consumption and 

housing category reached a historical low during the 2007-2009 recession, with 

the beginning of its decline preceding the recession by over a year. 

 

Following are the disadvantages: 

 

• The CFNAI index is only available for the USA in contradiction to the OECD 

CLI that will be studied in the following section that is available for many 

countries and regions which will allow us to broaden our future study to cover 

different other financial markets. 

• In contradiction to the OECD CLI and as it has been described above, the CFNAI 

offered no unified and clear method that can be used to detect the turning points 

of the business cycle. Practically my attempt to delineate the stages of the 

business cycle using the CFNAI faced several obstacles (the choice of the 

thresholds that should be used and the volatility of the index). 

• Using the CFNAI along with the three different methods described above to 

detect phases of the business cycle, [Stangl 2012] showed that sector rotation 

investment strategies according to the CFNAI phases were not able to outperform. 

Therefore, the use of a different method was necessary to test for other 

possibilities. Hence the choice of the below described OECD CLI. 
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f- The OECD Composite Leading Indicator (CLI) 

 

The OECD system of CLIs was first developed in the early-70s after the renewed interest 

in business cycle research. The deep and global recession of the mid-70s reinforced the 

need for such a tool, leading to the creation of a dedicated OECD Working Party on 

Cyclical Analysis and Leading indicators in 1978. The work of this group established the 

broad parameters, shape, and purpose of the OECD System of CLIs, whose underlying 

structure has remained broadly unchanged since 1981. 

 

The CLIs are published on a monthly basis and they cover almost all OECD countries as 

well as the largest emerging countries. They are designed to anticipate turning points in 

GDP. As a result, the CLI and the GDP show strong co-movements, with turning points 

in the CLI preceding those in overall economic activity, generally by 6 months. The CLIs 

come to complement the quantitative point forecasts which are usually released at later 

stages and less frequently. CLIs are optimized to detect a phase shift in the business cycle 

(from expansion to contraction or vice-versa) and not to assess the speed or strength of a 

recovery or downturn. 

 

The OECD CLI focuses on the second definition of the business cycle (explained in the 

above section 4.1.1 as the deviation from trend cycle). The OECD CLI is designed to 

provide early signals of turning points in business cycles and fluctuations of economic 

activity around its long term potential level. Those early signals of turning points are of 

prime importance for economists, businesses and policy makers to enable timely analysis 

of the current and short term economic situation. 

 

The OECD CLIs are constructed by combining a set of economic indicators that jointly 

provide robust and early signals of future turning points in economic activity. The choice 

of the indicators that are used to construct the CLI follows very strict criteria. The major 

criteria that are closely examined are: the indicators' economic relevance, their cyclical 

behavior and their statistical quality. Those indicators are selected in a way to cover the 

main and important sectors of the economy and to measure early stages of production. 
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The CLI components' have to lead the changes in economic activity. In addition, the 

choice of these indicators take into consideration other practical aspects, it includes: the 

frequency of the data release (monthly series are preferred to quarterly), the revision 

tendency (the preference goes to series that are not subject to significant revisions), the 

smoothness (noisy series are disregarded as they provide ambiguous signals), timeliness 

(being available as close to the end of the period) and finally, long data series without 

breaks are preferred. The final selection criteria consist of maximizing the performance 

of the CLI by evaluating the preselected indicators based on the number of missed or 

extra turning points, the homogeneity of leads at turning points and the cross correlation 

with the reference series (GDP). 

 

In order to preserve the cyclical pattern of the CLI, the selected indicators are then 

transformed to eliminate the effect of several factors (seasonality, calendar effects and 

outliers).  Later, the data series are normalized. The aggregation of component series to 

construct CLIs reduces the risk of false signals (detection of extra turning points) or non-

identification of peaks and troughs in the reference series. 

 

(Figure 4.1.1.1j) summarizes the steps of the OECD CLI initial construction and the 

monthly production process. 

 

 

Figure 4.1.1.1j - Source: OECD 
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By definition, the CLI allows us to detect peaks and troughs and enables us to define four 

cyclical phases: 1- Recovery, the CLI is below 100 and is increasing; 2- Expansion, the 

CLI is above 100 and is increasing; 3-Downturn, the CLI is above 100 and is decreasing; 

4- Slowdown,  the CLI is below 100 and is decreasing. 

 

 

Dating Method and Rules 

 

Usually, it takes some time after the manifestation of a turning point in the business cycle 

for us to be able to detect it. This is mainly due to the fact that all dating algorithms 

require a certain number of observations in the time series before it detects a maximum 

(peak) or a minimum (trough) (check distance "a" in Figure 4.1.1.1k). The OECD 

regularly examines the CLI growth rate and usually announces the possible formation of 

a turning point even before it is formally detected (check distance "b" in Figure 4.1.1.1k). 

 

According to the OECD, the announcement of a possible turning point in the CLI usually 

leads the formation of a peak/trough in the economic activity (check distance "b+c" in 

Figure 4.1.1.1k). In reality, the identification of a possible turning point in economic 

activity can only be observed after the release of the Quarterly National Accounts (QNA) 

(check distance "b+c+d" in Figure 4.1.1.1k). Following the same above reasoning for the 

CLI, the formal identification of a turning point in the economic activity requires some 

time after they really happen (check distance "e" in Figure 4.1.1.1k). 

 

(Figure 4.1.1.1k) shows that the formation of a turning point in the CLI leads the 

formation of a peak/trough in GDP by the distance "a+c". 

 

In real-time analysis: 

• The possible formation of a CLI turning point leads the turning point in economic 

activity by the distance "b+c" 

• The identification of a CLI turning point leads the turning point in economic 

activity by the distance "c" 
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• The identification of a CLI turning point leads the identification of a turning point 

in economic activity by the distance "c+d+e" 

 

 

Figure 4.1.1.1k - Source: OECD 

 

 

4.1.2. Locating the OECD CLI turning points 

 

Simply looking at the sign of the CLI growth over the recent past is admittedly a very 

simple approach to identify turning points. Such an approach may have two drawbacks: 

 

1. The precise dating of turning points may differ by a few months compared to the [Bry 

and Boschan 1971] methodology that identifies local maximum and minimum in the 

selected series. 

 

2. A few sign changes may in the end not correspond to an actual turning point. 

 

Therefore, looking at CLI evolutions over a certain number of months rather than just 

looking at monthly evolutions typically stabilizes the location of sign changes and 

reduces the risk of sending false signals. However, it also lags the date at which they 

occur compared to the Bry-Boschan dating of turning points. Finally according to the 

OECD, and due to this trade-off, the 3 months choice can be considered as a good 
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compromise that remains a very useful practice in order to assess the CLI results in real-

time for the U.S. and for all G7 countries. 

 

Below are the rules that were adopted to detect turning points and phases of the business 

cycle in real time. (Table 4.1.2a) 

 

Rules for OECD CLI Turning Points Detection 
  
Phase 1: Recovery Follows a Trough detection 

Value < 100.2 

Growth > 0 and rapidly increasing 
 

Phase 2: Expansion Value > 100.2 

Growth > 0 slowly decreasing to reach a peak 
 

Peak Detection: Follows an Expansion phase 

Three Consecutive Equal or Lower Values 

Three Consecutive Negative Growth Values 
 

Phase 3: Downturn Follows a Peak detection 

Value > 99.8 

Growth < 0 and rapidly increasing downward 
 

Phase 4: Slowdown Value < 99.8 

Growth < 0  reaching a trough and slowly decreasing 

upward 
 

Trough Detection: Follows a Slowdown phase 

Three Consecutive Equal or Higher Values 

Three Consecutive Positive Growth Values 

Table 4.1.2a 

 

In the same spirit of peaks and troughs detection, the transition between phases should be 

confirmed by two consecutive values above or below the defined thresholds having the 

same sign of growth rate. 
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Historical values of US CLIs were collected from the OECD website in June 2016 (it 

means that historical data was fully updated and revised) for the period of 1982 till 2015. 

This data was purified, treated and it was plotted on the below (Figure 4.1.2b). 

 

 

Figure 4.1.2b 
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Monthly growth of CLIs was calculated and it was plotted in the below (Figure 4.1.2c). 

 

 

Figure 4.1.2c 

 

Knowing that CLI values are announced with a two months delay (i.e. CLI for August 

1982 is announced in October 1982). We start by positioning ourselves in January 1982, 

we proceed by treating monthly CLIs without any information about future values. Using 

the above-defined rules (Table 4.1.2a), phases of the business cycle were detected from 

1982 till 2015 (Table 4.1.2d) with consistent lead compared to NBER dates and 

announcements. The intermediary Peaks and Troughs were detected as well, this 

information was not announced by the NBER. Those points follow the short and medium 

term fluctuation of the economy that was not detected by the NBER and clearly show that 

inside those long phases of NBER contraction/expansion the economy could also witness 

different phases of fluctuation. 
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(Table 4.1.2d) draws the different phases that were detected by the OECD CLI. 

 

OECD CLI Date Detection 

Announce

ment   NBER Date 

Announce

ment   

Lead/Lag 

vs. Date 

Lead/Lag vs. 

Announcement 

     
Trough May-82 Aug-82 Oct-82   Trough Nov-82 Jul-83   184 273 

Phase 1 (Recovery) From Oct-82 till Jun-83 
  

Expansion 

  

  

    

Phase 2 (Expansion) From Jun-83 till May-84 
    

    

Peak  Dec-83 Mar-84 May-84     

Phase 3 (Downturn) From May-84 till Apr-87 
    

    

Phase 2 (Expansion) From Apr-87 till Dec-87 
    

    

Peak  Jul-87 Oct-87 Dec-87     

Phase 3 (Downturn) From Dec-87 till May-88 
    

    

Phase 2 (Expansion) From May-88 till Jan-89 
    

    

Peak  Aug-88 Nov-88 Jan-89   Peak Jul-90 Apr-91   699 820 

Phase 3 (Downturn) From Jan-89 till Aug-89 
  

Contraction 

  

  

    

Phase 4 (Slowdown) From Aug-89 till May-91 
    

    

Trough Dec-90 Mar-91 May-91   Trough Mar-91 Dec-92   90 580 

Phase 1 (Recovery) From May-91 till July-93 
  

Expansion 

  

  

    

Phase 4 (Slowdown) From July-93 till Dec-93 
    

    

Trough Jul-93 Oct-93 Dec-93     

Phase 1 (Recovery) From Dec-93 till Feb-94 
    

    

Phase 2 (Expansion) From Feb-94 till Nov-94 
    

    

Peak  Jun-94 Sep-94 Nov-94     

Phase 3 (Downturn) From Nov-94 till May-95 
    

    

Phase 4 (Slowdown) From May-95 till Apr-96 
    

    

Trough Nov-95 Feb-96 Apr-96     

Phase 1 (Recovery) From Apr-96 till May-97 
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Phase 2 (Expansion) From May-97 till Mar-98 
    

    

Peak  Oct-97 Jan-98 Mar-98     

Phase 3 (Downturn) From Mar-98 till Apr-99 
    

    

Phase 2 (Expansion) From Apr-99 till Jun-2000 
    

    

Peak  Jan-00 Apr-00 Jun-00   Peak Mar-01 Nov-01   425 518 

Phase 3 (Downturn) From Jun-2000 till Dec-2000 
  

Contraction 

  

  

    

Phase 4 (Slowdown) From Dec-2000 till Feb-2002 
    

    

Trough Sep-01 Dec-01 Feb-02   Trough Nov-01 Jul-03   61 515 

Phase 1 (Recovery) From Feb-2002 till Aug-2002 
  

Expansion 

  

  

    

Phase 4 (Slowdown) From Aug-2002 till Jul-2003 
    

    

Trough Feb-03 May-03 Jul-03     

Phase 1 (Recovery) From Jul-2003 till Jan-2004 
    

    

Phase 2 (Expansion) From Jan-2004 till Sep-2004 
    

    

Peak  Apr-04 Jul-04 Sep-04     

Phase 3 (Downturn) From Sep-2004 till Sep-2005 
    

    

Phase 2 (Expansion) From Sep-2005 till Nov-2007 
    

    

Peak  Jun-07 Sep-07 Nov-07   Peak Dec-07 Dec-08   183 396 

Phase 3 (Downturn) From Nov-2007 till Sep-2008 
  

Contraction 

  

  

    

Phase 4 (Slowdown) From Sep-2008 till Sep-2009 
    

    

Trough Mar-09 Jun-09 Sep-09   Trough Jun-09 Sep-10   92 365 

Phase 1 (Recovery) From Sep-2009 till Mar-2011 
  

Expansion 

  

  

    

Phase 2 (Expansion) From Mar-2011 till Jul-2011 
    

    

Peak  Feb-11 May-11 Jul-11     

Phase 4 (Slowdown) From Jul-2011 till Feb-2012 
    

    

Trough Sep-11 Dec-11 Feb-12     

Phase 1 (Recovery) From Feb-2012 till Jul-2012     
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Phase 3 (Downturn) From Jul-2012 till Dec-2012 
    

    

Phase 1 (Recovery) From Dec-2012 till Apr-2013 
    

    

Phase 2 (Expansion) From Apr-2013 till Jan-2015 
    

    

Peak  Aug-14 Nov-14 Jan-15     

Phase 3 (Downturn) From Jan-2015 till Oct-2015 
    

    

Table 4.1.2d 

 

 

The above table shows that the OECD CLI is able to detect major peaks and troughs in 

the business cycle with consistent and significant lead compared to the NBER (it 

compares the OECD CLI peak/trough announcement date to both the NBER detection 

and announcement date). In addition, the OECD CLI is able to detect the intermediary 

peaks and troughs that happened in between the long defined periods of 

expansion/contraction that were announced by the NBER. It practically allows us to 

study and better understand the real-time reaction of investors to the economic 

fluctuations. Unlike other studies, those intermediary phases were not eliminated because 

the final aim is test a real-time sector rotation investment strategy where the investor has 

no knowledge of the future evolution of the business cycle (for example, after an 

expansion phase, a weakness in economic data in May 1984 will lead to a formation of an 

intermediary peak followed by a transition downturn phase before the economy continues 

its expansion phase in April 1987). 

 

In total, (Table 4.1.2d) counts 87 months of "phase 1", 119 months of "phase 2" (206 

months of expansion), 109 months of "phase 3" and 81 months of "phase 4" (190 months 

of contraction). 

 

The 33 years were divided into 36 different sub-phases of the business cycle. (Table 

4.1.2e) below summarizes this decomposition. 
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Number 

Max Length 

(Months) 

Min Length 

(Months) 

Average 

(Months) 

Phase 1 (Recovery) 9 26 2 9.78 

Phase 2 (Expansion) 10 26 4 11.50 

Phase 3 (Downturn) 10 35 5 10.80 

Phase 4 (Slowdown) 7 21 5 11.57 

 
36   

Table 4.1.2e 

 

 

4.2. Data Collection and treatment 

 

Once the phases of the business cycle were detected, market and industries data were 

collected in order to test the sector rotation strategies. 

 

The below data was collected from the Kenneth French data library 

(mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html) website with the 

below exact definitions: 

 

• "Rm-Rf, the excess return on the market: value-weight return of all CRSP firms 

incorporated in the US and listed on the NYSE, AMEX, or NASDAQ that have a 

CRSP share code of 10 or 11 at the beginning of month t, good shares and price 

data at the beginning of t, and good return data for t minus the one-month 

Treasury bill rate (from Ibbotson Associates)." 

 

• "Monthly returns including dividends for the 49 industry portfolios: We assign 

each NYSE, AMEX, and NASDAQ stock to one of 49 industry portfolios at the end 

of June of year t based on its four-digit SIC code at that time. (We use Compustat 

SIC codes for the fiscal year ending in calendar year t-1. Whenever Compustat 

SIC codes are not available, we use CRSP SIC codes for June of year t.) We then 

compute returns from July of t to June of t+1." 
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Monthly market returns were calculated by adding to the Rm-Rf the corresponding one-

month Treasury bill rate for each month. Market returns were computed according to 

each of the corresponding 36 sub-phases of the business cycle and cumulative returns 

were calculated for each sub-phase. 

 

Tables that summarize the cumulative market returns during each phase grouped 

according to the four phases of the business cycle are provided in Appendix 1. 

 

Later, the 49 industry portfolios were treated (A list of the industry abbreviations is 

provided in Appendix 1). Monthly returns were divided according to each of the defined 

sub-phases of the business cycle and cumulative returns were calculated for each industry 

during each of the 36 sub-phases (Due to the length of the data it is not displayed in this 

paper, however it can be provided upon request). 

 

Monthly standard deviations for each of the 49 industries according to the 36 detected 

sub-phases of the business cycle were calculated. They were transformed into annualized 

standard deviations by a simple multiplication with √12. They were then grouped 

according to the 4 main phases of the business cycle and the values were weighted by the 

number of months in each phase. Results provided in Appendix 1. 

 

Finally, to finish treating and preparing the data, the returns of the market and all the 49 

(including "Other") industries were annualized according to the 4 phases of the business 

cycle. Results provided in Appendix 1. 
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4.3. Industry returns vs. Business cycle (1982-2015) 

 

Is there a relationship between industry returns and changing phases of the business 

cycle. Does a group of industries provide an excess return in one of the four phases of the 

business cycle? 

 

To answer the above question, we propose using the One-Way ANOVA method that tests 

if there is a statistically significant difference between the means of a minimum of 2 

independent groups.  

 

In our case, the ANOVA is computed for each of 48 industries, each computation is 

applied on 4 different groups, each group includes the excess returns of an industry in 

each of the 4 phases of the business cycle. If the p-value is significant (lower or equal 

10%), it simply means that the related industry behaves differently at least in one of the 4 

phases of the business cycle. On the other hand if the p-value is not significant (higher 

than 10%), it means that we cannot negate the null hypothesis that: the mean excess 

returns of the related industry in phase 1 = the mean excess returns of the related industry 

in phase 2 = the mean excess returns of the related industry in phase 3 = the mean excess 

returns of the related industry in phase 4. 

 

(Tables 4.3a and 4.3b) show the results of the ANOVA that was applied on both excess 

monthly returns and excess annualized returns: 

 

 Excess Monthly p-value   Excess Annualized p-value 

Aero  0.51  Aero  0.28 

Agric 0.92  Agric 0.80 

Autos 0.28  Autos 0.20 

Banks 0.44  Banks 0.13 

Beer  0.61  Beer  0.63 

BldMt 0.08  BldMt 0.10 

Books 0.83  Books 0.90 

Boxes 0.35  Boxes 0.54 

BusSv 0.83  BusSv 0.56 

Chems 0.77  Chems 0.25 
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Chips 0.57  Chips 0.62 

Clths 0.13  Clths 0.44 

Cnstr 0.01  Cnstr 0.04 

Coal  0.73  Coal  0.18 

Drugs 0.02  Drugs 0.04 

ElcEq 0.41  ElcEq 0.16 

FabPr 0.31  FabPr 0.48 

Fin   0.83  Fin   0.76 

Food  0.44  Food  0.53 

Fun   0.92  Fun   0.91 

Gold  0.32  Gold  0.07 

Guns  1.00  Guns  0.78 

Hardw 0.51  Hardw 0.81 

Hlth  0.72  Hlth  0.26 

Hshld 0.93  Hshld 0.99 

Insur 0.84  Insur 0.75 

LabEq 0.61  LabEq 0.53 

Mach  0.36  Mach  0.81 

Meals 0.25  Meals 0.27 

MedEq 0.02  MedEq 0.25 

Mines 0.53  Mines 0.24 

Oil   0.95  Oil   0.77 

Other 0.58  Other 0.05 

Paper 0.61  Paper 0.06 

PerSv 0.09  PerSv 0.28 

RlEst 0.11  RlEst 0.14 

Rtail 0.08  Rtail 0.28 

Rubbr 0.17  Rubbr 0.37 

Ships 0.72  Ships 0.38 

Smoke 0.33  Smoke 0.64 

Soda  0.93  Soda  0.61 

Softw 0.53  Softw 0.80 

Steel 0.00  Steel 0.06 

Telcm 0.53  Telcm 0.47 

Toys  0.14  Toys  0.74 

Trans 0.45  Trans 0.39 

Txtls 0.78  Txtls 0.56 

Util  0.87  Util  0.51 

Whlsl 0.96  Whlsl 0.81 
Table 4.3a                                                                                          Table 4.3b 

 

The results of the ANOVA are disappointing, only 8 (including "Other") out of 49 

industries show statistically significant difference in the Excess monthly returns (7 
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industries when computed with the annualized returns). It practically means that industry 

excess return might not be statistically related to the phases of the business cycle. If we 

combine the results of both tables and eliminate the commons industries we end up with 

only 11 industries out of 49 that show a relationship between their excess returns and the 

changing phases of the business cycle. 

 

The above finding is not at all encouraging for the success of sector rotation 

strategies according to business cycles. Unfortunately, this result doesn't provide 

enough evidence to accept the hypothesis (H1) mentioned in the above section 4. 

 

 

4.4. Testing the conventional sector rotation strategy (1982-

2015) 

 

(Table 4.4a) below details the strategy of [Stovall 1996] which is considered as one of the 

main sector rotation strategies that is commonly used by practitioners. 

 

 

Table 4.4a - Source: [Stovall 1996] 
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In this section, this strategy will be tested on the 36 business cycle sub-phases that have 

been earlier detected. Since this study divided the business cycle into 4 main phases 

instead of 5, the industries that belong to the Stage II in the above table will be included 

in both the "phase 1" and "phase 2" of this study. In addition, industries in each phase 

portfolio will be equally weighted. The strategy that will be tested is detailed in the 

(Table 4.4b) below: 

 

 

Phase 1  Phase 2  Phase 3  Phase 4 

       
Aero   Aero   Telcm  Autos 

Boxes  Agric  Util  Banks 

BusSv  Beer    BldMt 

Chems  BusSv    Books 

Chips  Chems    Clths 

ElcEq  Coal    Cnstr 

FabPr  Drugs    Fin 

Gold   ElcEq    Fun 

Guns   FabPr    Hshld 

Hardw  Food    Insur 

LabEq  Gold    Meals 

Mach   Guns     Paper 

Mines  Hlth    RlEst 

PerSv  Mach     Rtail 

Ships  MedEq    Rubbr 

Softw  Mines    Toys 

Steel  Oil    Txtls 

Trans  PerSv    Whlsl 

  Ships     

  Smoke     

  Soda     

  Steel     
 

Table 4.4b 

 

 

(Table 4.4c) below shows the performance of the industries that constitute the portfolio 

for phase 1. There is clear outperformance of 17 out of 18 industries (except the 

Hardware industry) and overall the portfolio has an excess return of an annualized 6.43% 
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compared to the market return during this phase. Nevertheless, the industry portfolio has 

a higher standard deviation than the market portfolio. 

 

 

 

Phase 1 

Industry Annualized Return Excess Return Stdev 

Aero  29.87% 10.26% 14.87 

Boxes 23.37% 3.76% 13.78 

BusSv 19.80% 0.19% 13.97 

Chems 25.43% 5.82% 15.30 

Chips 31.41% 11.80% 21.57 

ElcEq 30.85% 11.24% 17.41 

FabPr 25.19% 5.58% 19.47 

Gold  28.01% 8.40% 35.27 

Guns  21.51% 1.90% 17.61 

Hardw 16.09% -3.52% 21.52 

LabEq 26.43% 6.82% 18.46 

Mach  26.15% 6.54% 17.24 

Mines 37.18% 17.57% 22.88 

PerSv 19.69% 0.07% 19.40 

Ships 28.66% 9.05% 25.24 

Softw 28.04% 8.43% 22.38 

Steel 24.75% 5.14% 19.96 

Trans 26.34% 6.73% 13.34 

    
Portfolio 26.04% 6.43% 19.43% 

Market 19.61%  12.46% 
 

Table 4.4c 

 

 

As for the performance in phase 2 (Table 4.4d below), there is a slight underperformance 

of the industries portfolio when compared to the market. This underperformance comes 

with a  higher standard deviation of the industries portfolio. These results make the 

investment in the market portfolio a better solution during this phase. 
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Phase 2 

Industry Annualized Return Excess Return Stdev 

Aero  10.65% 0.81% 17.72 

Agric 12.32% 2.49% 18.24 

Beer  8.25% -1.58% 15.25 

BusSv 8.24% -1.60% 14.79 

Chems 10.50% 0.66% 15.70 

Coal  -6.08% -15.91% 33.00 

Drugs 12.30% 2.46% 14.31 

ElcEq 11.54% 1.70% 19.01 

FabPr 3.26% -6.58% 23.35 

Food  12.50% 2.66% 14.56 

Gold  -9.86% -19.70% 34.25 

Guns  13.32% 3.48% 18.38 

Hlth  3.53% -6.31% 18.67 

Mach  11.79% 1.95% 17.40 

MedEq 6.77% -3.07% 14.51 

Mines 9.32% -0.52% 22.30 

Oil   12.14% 2.30% 16.71 

PerSv 0.37% -9.47% 17.32 

Ships 9.53% -0.31% 19.83 

Smoke 9.95% 0.11% 20.53 

Soda  11.35% 1.51% 20.75 

Steel 22.38% 12.54% 22.25 

    
Portfolio 8.37% -1.47% 19.49% 

Market 9.84%  11.45% 
 

Table 4.4d 

 

The outperformance of the industries portfolio is clear in phase 3 with both industries 

beating the market return. The industries portfolio has a positive excess return with a 

lower standard deviation which makes it a better investment during phase 3. (Table 4.4e) 

 

Phase 3 

Industry Annualized Return Excess Return Stdev 

Telcm 20.53% 3.46% 16.67 

Util  18.66% 1.59% 12.90 

    
Portfolio 19.60% 2.53% 14.78% 

Market 17.07%  14.81% 
 

Table 4.4e 
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Finally, the outperformance of the industries portfolio in phase 4 comes at the price of a 

considerably higher standard deviation of the overall portfolio. (Table 4.4f) 

 

Phase 4 

Industry Annualized Return Excess Return Stdev 

Autos -1.88% -5.93% 34.21 

Banks 4.57% 0.51% 25.88 

BldMt 3.93% -0.13% 26.72 

Books 3.90% -0.15% 22.31 

Clths 14.03% 9.97% 28.29 

Cnstr 12.13% 8.07% 28.62 

Fin   3.04% -1.02% 28.69 

Fun   5.33% 1.28% 33.31 

Hshld 5.13% 1.07% 15.31 

Insur 2.22% -1.84% 23.50 

Meals 8.58% 4.52% 20.80 

Paper 4.59% 0.54% 20.98 

RlEst 3.18% -0.88% 30.48 

Rtail 12.74% 8.68% 21.28 

Rubbr 10.01% 5.96% 25.75 

Toys  9.55% 5.49% 27.35 

Txtls -0.25% -4.30% 35.95 

Whlsl 2.37% -1.68% 19.36 

    

    
Portfolio 5.73% 1.68% 26.04% 

Market 4.06%  18.36% 
 

Table 4.4f 

 

To conclude, the industries portfolio outperforms the market portfolio in 3 out of 4 

phases of the business cycle. Unfortunately, this outperformance is mainly realized 

with a higher level of volatility (except for phase 3). 

 

These mixed results were the catalyst to search in a later section for an alternative 

sector rotation investment strategy in order to enhance the results and performance 

of these portfolios. 
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4.4.1. Risk-adjusted performance 

 

In this section, the risk-adjusted performance of the conventional sector rotation 

investment strategy will be studied to test for systematic excess risk-adjusted return over 

the 4 phases of the business cycle. 

 

The alphas will be calculated using Jensen's model, the Fama and French 3 Factor Model 

(to control for size and value factors), and the Fama and French 5 Factor Model (to 

control for size, value, profitability and investment factors). When these alphas are 

positive and statistically significant, it means that the strategy creates value and cannot be 

replicated by using a certain mix of the related model. 

 

The alpha Jensen (𝛼𝐽) is estimated by computing a regression using the below formula: 

 

𝒓𝒊𝒕  −  𝒓𝒇𝒕 = ∑ 𝜶𝒊𝒑
𝑱𝟒

𝒑=𝟏  𝑫𝒑𝒕 + ∑ 𝜷𝒊𝒑
𝒎𝟒

𝒑=𝟏 (𝒓𝒎𝒕  −  𝒓𝒇𝒕)𝑫𝒑𝒕  +  𝜺𝒊𝒕 

 

𝑟𝑖𝑡  −  𝑟𝑓𝑡: is the industry monthly return at time t - the one month Treasury Bill return at 

time t. 

𝐷𝑝𝑡: is a dummy variable that indicates one of the four phases of the business cycle. For 

instance, 𝐷1 takes the value of 1 during the months of phase 1 and 0 in all other months. 

𝑟𝑚𝑡  −  𝑟𝑓𝑡: is the market risk premium. 

 

The alpha Fama and French 3 Factor Model (𝛼3𝐹) is estimated by computing a 

regression using the below formula: 

 

𝒓𝒊𝒕  −  𝒓𝒇𝒕 = ∑ 𝜶𝒊𝒑
𝟑𝑭𝟒

𝒑=𝟏  𝑫𝒑𝒕 + ∑ [𝜷𝒊𝒑
𝒎𝟒

𝒑=𝟏 (𝒓𝒎𝒕  −  𝒓𝒇𝒕)  + 𝜷𝒊𝒑
𝒔 𝑺𝑴𝑩𝒕  +

 𝜷𝒊𝒑
𝒗 𝑯𝑴𝑳𝒕]𝑫𝒑𝒕  +  𝜺𝒊𝒕 
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The alpha Fama and French 5 Factor Model (𝛼5𝐹) is estimated by computing a 

regression using the below formula: 

 

𝒓𝒊𝒕  −  𝒓𝒇𝒕 = ∑ 𝜶𝒊𝒑
𝟓𝑭𝟒

𝒑=𝟏  𝑫𝒑𝒕 + ∑ [𝜷𝒊𝒑
𝒎𝟒

𝒑=𝟏 (𝒓𝒎𝒕  −  𝒓𝒇𝒕)  + 𝜷𝒊𝒑
𝒔 𝑺𝑴𝑩𝒕  +

 𝜷𝒊𝒑
𝒗 𝑯𝑴𝑳𝒕  +  𝜷𝒊𝒑

𝒓 𝑹𝑴𝑾𝒕  +  𝜷𝒊𝒑
𝒄 𝑪𝑴𝑨𝒕]𝑫𝒑𝒕  +  𝜺𝒊𝒕 

 

The tables below summarize the results for the 4 phases of the business cycle. Positive 

alpha values and statistically significant p-values are highlighted. Alphas are calculated 

and exhibited as monthly values. 

 

Phase 1 Beta Jensen Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Chems 1.02 0.41 0.19 0.25 0.44 0.04 0.92 

Steel 1.37 -0.33 0.48 -1.03 0.01 -0.72 0.11 

FabPr 1.11 0.29 0.57 -0.05 0.91 -0.42 0.41 

Mach  1.27 0.08 0.82 -0.28 0.41 -0.38 0.32 

ElcEq 1.15 0.59 0.09 0.46 0.2 0.35 0.39 

Aero  0.9 0.86 0.02 0.69 0.06 0.23 0.55 

Ships 1.48 0.07 0.92 -0.55 0.41 -1.44 0.05 

Guns  0.7 0.61 0.23 0.37 0.48 -0.06 0.92 

Gold  0.29 1.28 0.26 0.86 0.46 1.09 0.4 

Mines 0.99 0.78 0.26 0.25 0.72 0.02 0.98 

PerSv 1.12 -0.11 0.81 -0.4 0.36 -0.83 0.08 

BusSv 1.14 -0.31 0.21 -0.33 0.17 0.03 0.92 

Hardw 1.3 -0.79 0.1 -0.72 0.14 -0.06 0.91 

Softw 1.36 0.04 0.94 0.46 0.3 1.05 0.03 

Chips 1.5 -0.02 0.97 -0.14 0.78 0.87 0.09 

LabEq 1.27 -0.03 0.94 -0.14 0.69 0.37 0.35 

Boxes 0.8 0.56 0.18 0.34 0.43 0.18 0.7 

Trans 0.96 0.55 0.07 0.48 0.13 0.29 0.42 

Portfolio  0.25   0.03   0.03   
 

Table 4.4g 

Results for "phase 1" show that all Alphas are positive for the industries portfolio. 12 out 

of 18 industries have positive Alpha Jensen (with only 3 statistically significant). 9 out of 

18 industries have positive Alpha FF3 (with only 1 statistically significant). 11 out of 18 

industries have positive Alpha FF5 (with only 2 statistically significant). (Table 4.4g)  
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Phase 2 Beta Jensen Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Agric 0.88 0.16 0.72 0.1 0.82 0.08 0.84 

Food  0.67 0.37 0.32 0.2 0.54 0.08 0.8 

Soda  0.73 0.23 0.68 0.08 0.88 -0.05 0.93 

Beer  0.68 0.08 0.83 0.03 0.93 -0.11 0.77 

Smoke 0.61 0.32 0.56 0.07 0.9 -0.13 0.8 

Hlth  1.04 -0.45 0.31 -0.65 0.13 -0.78 0.06 

MedEq 0.85 -0.21 0.49 -0.16 0.58 -0.24 0.4 

Drugs 0.73 0.3 0.36 0.31 0.34 0.16 0.6 

Chems 1.06 0.1 0.74 -0.02 0.93 -0.04 0.89 

Steel 1.26 0.91 0.05 0.79 0.07 0.91 0.04 

FabPr 1.03 -0.41 0.45 -0.63 0.19 -0.61 0.18 

Mach  1.1 0.2 0.54 0.1 0.74 0.1 0.74 

ElcEq 1.31 0.03 0.91 0.06 0.84 0 0.99 

Aero  1.17 0.02 0.95 -0.1 0.76 -0.18 0.55 

Ships 1.02 -0.07 0.87 -0.22 0.63 -0.35 0.41 

Guns  0.78 0.34 0.51 0.15 0.77 0.09 0.85 

Gold  0.6 -1.12 0.22 -1.17 0.2 -0.93 0.29 

Mines 1.04 -0.11 0.83 -0.2 0.72 -0.15 0.78 

Coal  1.21 -1.03 0.23 -1.04 0.23 -0.99 0.26 

Oil   0.68 0.37 0.36 0.11 0.77 0.12 0.74 

PerSv 1.13 -0.88 0.01 -0.98 0 -1.07 0 

BusSv 1.15 -0.2 0.3 -0.11 0.54 -0.13 0.43 

Portfolio  -0.05   -0.15   -0.19   
 

Table 4.4h 

 

In accordance with the underperformance of the industry portfolio in "phase 2" in the 

above section 4.4, results show that all Alphas are negative. It is worth mentioning that 

the "Steel" industry have significant positive results according to the three methods. 

(Table 4.4h) 

 

 

Phase 3 Beta Jensen Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Util  0.35 0.68 0.06 0.28 0.39 0.17 0.61 

Telcm 0.95 0.18 0.55 0.15 0.63 0.13 0.68 

Portfolio  0.43   0.22   0.15   
 

Table 4.4i 
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Results for "phase 3" show that all Alphas are positive. 2 out of 2 industries have positive 

Alpha Jensen (with 1 statistically significant). 2 out of 2 industries have positive Alpha 

FF3 (none statistically significant). 2 out of 2 industries have positive Alpha FF5 (none 

statistically significant). (Table 4.4i) 

 

Phase 4 Beta Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Toys  1.16 0.56 0.31 0.28 0.55 -0.16 0.73 

Fun   1.61 0.34 0.58 0.14 0.81 0.26 0.67 

Books 1.09 0.04 0.94 -0.06 0.88 -0.36 0.38 

Hshld 0.61 0.1 0.77 0.14 0.68 -0.33 0.28 

Clths 1.25 0.95 0.06 0.75 0.1 0.5 0.26 

Rubbr 1.12 0.6 0.28 0.38 0.43 -0.06 0.9 

Txtls 1.71 0.07 0.94 -0.31 0.65 -0.45 0.54 

BldMt 1.27 0.18 0.76 -0.03 0.95 -0.87 0.04 

Cnstr 1.28 0.73 0.17 0.52 0.27 0.28 0.59 

Autos 1.51 -0.17 0.82 -0.41 0.55 -0.48 0.52 

Paper 0.94 0.15 0.73 0.15 0.67 -0.3 0.39 

Whlsl 0.9 -0.08 0.83 -0.12 0.73 -0.51 0.13 

Rtail 0.94 0.76 0.04 0.68 0.06 0.64 0.07 

Meals 0.9 0.41 0.3 0.36 0.37 -0.2 0.61 

Banks 1.2 0.11 0.83 0.03 0.93 0.14 0.72 

Insur 1.1 -0.07 0.88 -0.05 0.9 -0.45 0.26 

RlEst 1.42 0.13 0.88 -0.3 0.64 -0.6 0.37 

Fin   1.43 0.04 0.91 -0.08 0.83 0.24 0.53 

Portfolio  0.27   0.12   -0.15   
 

Table 4.4j 

 

Results for "phase 4" show that only Alpha FF5 is negative. 15 out of 18 industries have 

positive Alpha Jensen (with only 2 statistically significant). 10 out of 18 industries have 

positive Alpha FF3 (with only 2 statistically significant). Only 6 out of 18 industries have 

positive Alpha FF5 (with only 1 statistically significant). (Table 4.4j) 

 

Although the majority of the industries portfolio alphas are positive (except for all phase 

2 and for FF5 alpha in phase 4) but the above results exhibit no evidence of statistically 

significant industry outperformance according to phases of the business cycle. Hence, 

there is no evidence of systematic risk-adjusted outperformance of the conventional 

sector rotation strategy. 
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4.5. Alternative sector rotation strategy 

 

The purpose of this section is to search (in the sample period) for a better sector rotation 

strategy that enhances the risk-adjusted return of the sector rotation portfolio. This 

alternative strategy will be later on tested out of the sample period for systematic risk-

adjusted outperformance. 

 

Returns for each industry along with the market return for each of the 36 sub-phases were 

sorted aiming to detect the outperforming industries in each phase compared to the 

market. 

 

The frequency of outperformance for each industry is calculated for each of the four main 

phases of the business cycle. The industries with the highest frequencies are highlighted 

with dark green followed by the light green. Industries highlighted with red are the ones 

with the lowest frequencies and should be avoided for the corresponding phase, we might 

also consider shorting those industries in a future study aiming to enhance the risk-

adjusted return of our portfolios. 

 

For the meantime, we will only test the performance of our model portfolio by going long 

on the industries with the highest frequencies. Only by discretionary choice, the dark 

green industries will take a combined 60% weight of our portfolio and the remaining 40% 

will be equally allocated on the light green ones. The cumulative returns of the market vs. 

the industries portfolio will be compared and the frequency of outperformance will be 

calculated for each of the 4 phases. 
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(Table 4.5a) exhibits the frequencies of the 49 industries during the 9 "phase 1" periods: 

 

Phase 1 1 2 3 4 5 6 7 8 9 Sum Frequency Result 

Agric     1   1 1     1 4 44.44% Neutral 

Food    
  

1 1 
   

1 3 33.33% Avoid 

Soda    
 

1 1 1 1 1 1   6 66.67% Neutral 

Beer    1 
 

1 1 
  

1 1 5 55.56% Neutral 

Smoke   
 

1 1 1 1 1 1   6 66.67% Neutral 

Toys  1 1 
  

1 1 1 
 

1 6 66.67% Neutral 

Fun     1 1 
 

1 
 

1 
 

1 5 55.56% Neutral 

Books 1 
   

1 
   

  2 22.22% Avoid 

Hshld   1 
 

1 1 
   

1 4 44.44% Neutral 

Clths 1 
  

1 1 1 1 
 

  5 55.56% Neutral 

Hlth  1 
 

1 
 

1 1 
 

1 1 6 66.67% Neutral 

MedEq   
 

1 
 

1 1 
 

1 1 5 55.56% Neutral 

Drugs   
  

1 
   

1 1 3 33.33% Avoid 

Chems 1 
 

1 
 

1 1 1 
 

  5 55.56% Neutral 

Rubbr 1 1 1 
 

1 
 

1 1 1 7 77.78% Invest 

Txtls 1 1 
  

1 1 
 

1 1 6 66.67% Neutral 

BldMt 1 1 
 

1 1 1 1 
 

1 7 77.78% Invest 

Cnstr 1 
 

1 
 

1 1 
 

1 1 6 66.67% Neutral 

Steel 1 
 

1 
  

1 1 
 

  4 44.44% Neutral 

FabPr   
   

1 1 1 
 

1 4 44.44% Neutral 

Mach  1 
 

1 
 

1 1 1 
 

  5 55.56% Neutral 

ElcEq 1 1 1 1 1 1 1 
 

1 8 88.89% Invest 

Autos 1 1 1 
 

1 1 1 
 

1 7 77.78% Invest 

Aero  1 1 1 1 1 1 1 
 

1 8 88.89% Invest 

Ships 1 
  

1 1 1 1 
 

1 6 66.67% Neutral 

Guns  1 1 1 
 

1 
  

1   5 55.56% Neutral 

Gold  1 1 1 
 

1 1 1 
 

  6 66.67% Neutral 

Mines 1 1 1 
 

1 1 1 
 

  6 66.67% Neutral 

Coal    
  

1 
 

1 1 
 

  3 33.33% Avoid 
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Oil     
 

1 1 1 1 1 
 

  5 55.56% Neutral 

Util    1 
  

1 
  

1 1 4 44.44% Neutral 

Telcm   1 
    

1 1 1 4 44.44% Neutral 

PerSv 1 1 
  

1 1 
  

1 5 55.56% Neutral 

BusSv 1 
 

1 
  

1 1 
 

1 5 55.56% Neutral 

Hardw 1 
 

1 1 
 

1 1 1   6 66.67% Neutral 

Softw 1 1 
 

1 
  

1 1   5 55.56% Neutral 

Chips 1 1 1 1 
 

1 1 
 

  6 66.67% Neutral 

LabEq 1 1 1 
  

1 1 
 

1 6 66.67% Neutral 

Paper 1 
 

1 1 1 1 1 
 

1 7 77.78% Invest 

Boxes   
 

1 1 1 
   

1 4 44.44% Neutral 

Trans 1 1 1 
 

1 
 

1 
 

1 6 66.67% Neutral 

Whlsl 1 1 1 
 

1 
 

1 
 

1 6 66.67% Neutral 

Rtail 1 
   

1 
  

1   3 33.33% Avoid 

Meals 1 1 1 
 

1 1 1 
 

1 7 77.78% Invest 

Banks 1 1 1 1 1 1 
 

1 1 8 88.89% Invest 

Insur   1 
 

1 1 
   

1 4 44.44% Neutral 

RlEst 1 
 

1 
 

1 1 1 1 1 7 77.78% Invest 

Fin     1 
 

1 
 

1 
  

1 4 44.44% Neutral 

Other 1   1   1   1 1 1 6 66.67% Neutral 

 
32 25 30 21 39 32 31 18 33 

   
 

Table 4.5a 

 

(Table 4.5a) shows that 3 industries outperform the market with a frequency of around 

90%. Those industries combined will have a 60% weight in the industries portfolio. 9 

other industries have a frequency of outperformance of around 80% each will have the 

remaining 40% equally weighted. 

 

Assuming that the initial investment is 1,000,000 USD. (Table 4.5b) shows that for the 

industries portfolio outperforms the market during 8 out of 9 periods (around 90% 

frequency of outperformance). The industries portfolio final value will be around  
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$5,705,891.67 with a cumulative return of 470.59% it highly outperforms the market 

portfolio that offers a final value of $3,293,114.42 and a cumulative return of 229.31%. 

The industries portfolio excess return compared to the market is around 241.28%. 
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Table 4.5b
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(Table 4.5c) exhibits the frequencies of the 49 industries during the 10 "phase 2" periods. 

 

Phase 2 1 2 3 4 5 6 7 8 9 10 Sum Frequency Result 

Agric 1   1   1   1 1 1   6 60.00% Neutral 

Food  1 1 1 1 
  

1 
 

1   6 60.00% Neutral 

Soda  1 1 1 
 

1 
 

1 1 1   7 70.00% Invest 

Beer    1 1 1 
   

1 1   5 50.00% Neutral 

Smoke 1 1 1 
    

1 1   5 50.00% Neutral 

Toys  1 
 

1 1 
    

1   4 40.00% Neutral 

Fun     
   

1 1 
 

1 1   4 40.00% Neutral 

Books   1 1 
 

1 
   

1 1 5 50.00% Neutral 

Hshld 1 1 1 1 
  

1 
 

1   6 60.00% Neutral 

Clths   
 

1 1 
  

1 
 

1 1 5 50.00% Neutral 

Hlth    
  

1 
 

1 
  

1 1 4 40.00% Neutral 

MedEq   
   

1 
 

1 
 

1 1 4 40.00% Neutral 

Drugs 1 1 
 

1 1 
   

1 1 6 60.00% Neutral 

Chems 1 
  

1 
  

1 1 1   5 50.00% Neutral 

Rubbr   
     

1 1 1   3 30.00% Neutral 

Txtls   
 

1 
   

1 
 

1 1 4 40.00% Neutral 

BldMt   
     

1 
  

  1 10.00% Avoid 

Cnstr   
 

1 
 

1 
 

1 
  

  3 30.00% Neutral 

Steel   1 1 1 
 

1 1 1 
 

  6 60.00% Neutral 

FabPr   
 

1 
   

1 
 

1   3 30.00% Neutral 

Mach  1 1 
 

1 
 

1 
 

1 
 

  5 50.00% Neutral 

ElcEq 1 
   

1 1 
 

1 
 

  4 40.00% Neutral 

Autos 1 
 

1 
 

1 
    

1 4 40.00% Neutral 

Aero    
 

1 1 
  

1 1 1 1 6 60.00% Neutral 

Ships 1 
     

1 1 1 1 5 50.00% Neutral 

Guns    1 
    

1 1 1 1 5 50.00% Neutral 

Gold    1 
     

1 
 

  2 20.00% Avoid 

Mines   
      

1 
 

  1 10.00% Avoid 

Coal  1 
     

1 
  

  2 20.00% Avoid 
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Oil   1 1 
 

1 
 

1 1 1 
 

  6 60.00% Neutral 

Util  1 1 1 
   

1 1 1   6 60.00% Neutral 

Telcm   1 1 
 

1 
  

1 1   5 50.00% Neutral 

PerSv   
   

1 
   

1 1 3 30.00% Neutral 

BusSv   
  

1 1 1 1 
  

1 5 50.00% Neutral 

Hardw   
  

1 1 1 
 

1 
 

  4 40.00% Neutral 

Softw   
  

1 1 
  

1 
 

1 4 40.00% Neutral 

Chips   
  

1 
 

1 
   

1 3 30.00% Neutral 

LabEq   
  

1 
 

1 
 

1 1 1 5 50.00% Neutral 

Paper 1 1 
 

1 
  

1 1 1 1 7 70.00% Invest 

Boxes 1 1 1 1 
  

1 1 
 

  6 60.00% Neutral 

Trans   
 

1 
    

1 1 1 4 40.00% Neutral 

Whlsl   
    

1 
  

1 1 3 30.00% Neutral 

Rtail   
 

1 
 

1 
   

1 1 4 40.00% Neutral 

Meals   
 

1 
   

1 1 1   4 40.00% Neutral 

Banks   
 

1 1 1 
 

1 
  

1 5 50.00% Neutral 

Insur   1 1 
 

1 
 

1 
 

1 1 6 60.00% Neutral 

RlEst   
     

1 
 

1   2 20.00% Avoid 

Fin   1 
   

1 
  

1 
 

1 4 40.00% Neutral 

Other     1       1 1     3 30.00% Neutral 

 
18 17 24 20 18 11 27 27 31 22 

   
 

Table 4.5c 

 

(Table 4.5c) shows that 2 industries outperform the market with a frequency of 70%. 

Those industries combined will have a 60% weight in the industries portfolio. 10 other 

industries with a frequency of outperformance of 60% each will have the remaining 40% 

equally weighted in. 

 

Assuming that the initial investment is 1,000,000 USD. (Table 4.5d) shows that the 

industries portfolio outperforms the market during 6 out of 10 periods (60% frequency of 

outperformance). The industries portfolio final value will be around $2,588,175.57 with a 
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cumulative return of 158.82% it outperforms the market portfolio that offers a final value 

of $2,260,881.46 and a cumulative return of 126.09%. The industries portfolio excess 

return compared to the market is around 32.73%. 

 

These results were highly affected by the dot com bubble (expansion period number 6 - 

from April 1999 till May 2000) where the electronic equipment and computers industries 

offered extremely high returns and raised the whole market return which made it very 

hard for other industries to outperform the market. Consequently omitting this period 

from the study will raise the frequency of the industries portfolio outperformance to 

around 70%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



124 
  

 

 

 

Table 4.5d
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(Table 4.5e) exhibits the frequencies of the 49 industries during the 10 "phase 3" periods. 

 

Phase 3 1 2 3 4 5 6 7 8 9 10 Sum Frequency Result 

Agric 1   1 1       1 1   5 50.00% Neutral 

Food  1 1 1 1 
 

1 
 

1 1 1 8 80.00% Invest 

Soda  1 
  

1 
 

1 
   

1 4 40.00% Neutral 

Beer  1 
 

1 1 
 

1 
 

1 
 

1 6 60.00% Neutral 

Smoke 1 
 

1 
  

1 1 1 
 

1 6 60.00% Neutral 

Toys    1 1 
     

1 1 4 40.00% Neutral 

Fun   1 1 1 1 
  

1 
 

1 1 7 70.00% Invest 

Books 1 
 

1 
 

1 1 
  

1   5 50.00% Neutral 

Hshld 1 
  

1 
 

1 
 

1 1   5 50.00% Neutral 

Clths 1 1 
   

1 1 
 

1 1 6 60.00% Neutral 

Hlth    1 1 
  

1 1 1 1   6 60.00% Neutral 

MedEq 1 
  

1 1 1 
 

1 
 

1 6 60.00% Neutral 

Drugs 1 
 

1 1 1 1 
 

1 1 1 8 80.00% Invest 

Chems 1 1 
   

1 
 

1 
 

  4 40.00% Neutral 

Rubbr   1 
     

1 1   3 30.00% Neutral 

Txtls 1 1 1 
  

1 
  

1 1 6 60.00% Neutral 

BldMt 1 1 1 
  

1 1 
 

1 1 7 70.00% Invest 

Cnstr   1 1 
  

1 1 
 

1   5 50.00% Neutral 

Steel   1 
       

  1 10.00% Avoid 

FabPr   1 1 1 
 

1 1 1 
 

  6 60.00% Neutral 

Mach    1 
 

1 
  

1 1 1   5 50.00% Neutral 

ElcEq   1 1 1 1 
 

1 1 1   7 70.00% Invest 

Autos 1 1 
  

1 
   

1   4 40.00% Neutral 

Aero    1 
 

1 
 

1 1 
  

  4 40.00% Neutral 

Ships   1 
   

1 1 1 1   5 50.00% Neutral 

Guns    1 
 

1 
 

1 1 1 1 1 7 70.00% Invest 

Gold    
        

  0 0.00% Avoid 

Mines   1 
   

1 1 
 

1   4 40.00% Neutral 

Coal    1 1 
 

1 1 1 1 
 

  6 60.00% Neutral 
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Oil     1 
   

1 1 1 1   5 50.00% Neutral 

Util  1 
    

1 1 1 
 

  4 40.00% Neutral 

Telcm 1 
 

1 
 

1 
   

1 1 5 50.00% Neutral 

PerSv 1 1 
   

1 1 
  

  4 40.00% Neutral 

BusSv 1 1 
   

1 1 
 

1 1 6 60.00% Neutral 

Hardw   
  

1 1 
    

  2 20.00% Avoid 

Softw   1 
 

1 1 
    

1 4 40.00% Neutral 

Chips   1 
 

1 1 
 

1 1 
 

1 6 60.00% Neutral 

LabEq   1 
 

1 
  

1 1 1   5 50.00% Neutral 

Paper 1 1 
 

1 
 

1 
  

1   5 50.00% Neutral 

Boxes 1 
     

1 1 1   4 40.00% Neutral 

Trans   1 1 1 
 

1 
 

1 
 

  5 50.00% Neutral 

Whlsl 1 1 
 

1 
 

1 1 1 1   7 70.00% Invest 

Rtail 1 1 1 
 

1 
  

1 1 1 7 70.00% Invest 

Meals 1 1 1 1 1 1 1 1 
 

1 9 90.00% Invest 

Banks 1 
 

1 1 
 

1 
  

1   5 50.00% Neutral 

Insur 1 
 

1 
  

1 1 
 

1 1 6 60.00% Neutral 

RlEst   1 
   

1 1 
 

1   4 40.00% Neutral 

Fin   1 
  

1 1 1 1 
 

1   6 60.00% Neutral 

Other 1   1     1         3 30.00% Neutral 

 
28 32 22 23 13 33 26 25 31 19 

   
 

Table 4.5e 

 

(Table 4.5e) shows that 3 industries outperform the market with a frequency that can 

reach 90%. Those industries combined will have a 60% weight in the industry portfolio. 6 

other industries with a frequency of outperformance of 70% each will have the remaining 

40% equally weighted. 

 

Assuming that the initial investment is 1,000,000 USD. (Table 4.5f) shows that the 

industries portfolio outperforms the market during 8 out of 10 periods (80% frequency of 

outperformance). The industries portfolio final value will be around $6,037,691.58 with a 
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cumulative return of 503.77% it highly outperforms the market portfolio that offers a 

final value of $3,731,462.99 and a cumulative return of 273.15%. The industries portfolio 

excess return compared to the market is around 230.62%. 

 

Taking into consideration that we almost have a tie between the market and the industries 

portfolio return in the 7th period the frequency of outperformance can reach around 90%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



128 
  

 

 

 

Table 4.5f 
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(Table 4.5g) exhibits the frequencies of the 49 industries during the 7 "phase 4" periods. 

 

Phase 4 1 2 3 4 5 6 7 Sum Frequency Result 

Agric     1 1     1 3 42.86% Neutral 

Food  1 1 
 

1 
 

1 1 5 71.43% Invest 

Soda    1 1 1 
 

1 1 5 71.43% Invest 

Beer  1 
 

1 
  

1 
 

3 42.86% Neutral 

Smoke 1 1 
 

1 
 

1 1 5 71.43% Invest 

Toys    1 
 

1 1 
 

1 4 57.14% Neutral 

Fun     1 
 

1 1 
  

3 42.86% Neutral 

Books   1 
 

1 1 
 

1 4 57.14% Neutral 

Hshld   1 
 

1 
  

1 3 42.86% Neutral 

Clths 1 
 

1 1 1 1 1 6 85.71% Invest 

Hlth  1 1 
 

1 
 

1 
 

4 57.14% Neutral 

MedEq 1 
 

1 1 1 
  

4 57.14% Neutral 

Drugs 1 1 1 
 

1 1 1 6 85.71% Invest 

Chems   1 1 1 
   

3 42.86% Neutral 

Rubbr 1 1 
 

1 
 

1 
 

4 57.14% Neutral 

Txtls   1 
 

1 
   

2 28.57% Avoid 

BldMt   1 
 

1 
   

2 28.57% Avoid 

Cnstr   
 

1 1 1 
  

3 42.86% Neutral 

Steel   
      

0 0.00% Avoid 

FabPr   1 
     

1 14.29% Avoid 

Mach    1 
 

1 1 
  

3 42.86% Neutral 

ElcEq 1 
 

1 
 

1 
  

3 42.86% Neutral 

Autos   1 
 

1 
 

1 
 

3 42.86% Neutral 

Aero    1 1 
  

1 
 

3 42.86% Neutral 

Ships   1 
 

1 
  

1 3 42.86% Neutral 

Guns    1 1 1 
  

1 4 57.14% Neutral 

Gold    
 

1 1 1 1 1 5 71.43% Invest 

Mines 1 
  

1 
   

2 28.57% Avoid 

Coal    1 
 

1 1 
  

3 42.86% Neutral 
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Oil   1 
  

1 
   

2 28.57% Avoid 

Util  1 
  

1 1 
 

1 4 57.14% Neutral 

Telcm   
   

1 
  

1 14.29% Avoid 

PerSv   1 
 

1 1 1 
 

4 57.14% Neutral 

BusSv 1 1 1 
 

1 
  

4 57.14% Neutral 

Hardw   1 1 
 

1 1 1 5 71.43% Invest 

Softw 1 
 

1 
 

1 1 1 5 71.43% Invest 

Chips   1 
   

1 
 

2 28.57% Avoid 

LabEq   
   

1 
  

1 14.29% Avoid 

Paper 1 1 
 

1 
 

1 
 

4 57.14% Neutral 

Boxes 1 
  

1 
 

1 
 

3 42.86% Neutral 

Trans   1 1 1 
  

1 4 57.14% Neutral 

Whlsl   1 
   

1 1 3 42.86% Neutral 

Rtail 1 1 
 

1 
 

1 1 5 71.43% Invest 

Meals   1 
 

1 
 

1 1 4 57.14% Neutral 

Banks   
 

1 1 1 
  

3 42.86% Neutral 

Insur   
 

1 1 
   

2 28.57% Avoid 

RlEst   1 1 1 1 
  

4 57.14% Neutral 

Fin     1 1 1 1 1 
 

5 71.43% Invest 

Other 1           1 2 28.57% Avoid 

 
18 31 20 35 21 21 20 

   
 

Table 4.5g 

 

(Table 4.5g) shows that 2 industries outperform the market with a frequency of around 

86%. Those industries combined will have a 60% weight in the industries portfolio. 8 

other industries with a frequency of outperformance of around 72% each will have the 

remaining 40% weight. 

 

Assuming that the initial investment is 1,000,000 USD. (Table 4.5h) shows that the 

industries portfolio outperforms the market during 6 out of 7 periods (around 86% 

frequency of outperformance). The industries portfolio final value will be around 
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$2,170,896.84 with a cumulative return of 117.09% it highly outperforms the market 

portfolio that offers a final value of $1,221,136.16 and a cumulative return of 22.11%. 

The industries portfolio excess return compared to the market is around 94.98%. 

 

Taking into consideration that we almost have a tie between the market and the industries 

portfolio return in the 2nd period, the frequency of outperformance can reach 100%. 
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Table 4.5h
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(Table 4.5i) shows according to the above study the industries that outperform the market 

during each phase of the business cycle. The alternative industries portfolio will follow 

this strategy. 

 

 

Table 4.5i 

 

The performance of this alternative strategy will be tested for the whole period of study 

that extends from November 1982 till October 2015 (33 years). 

 

(Table 4.5j) shows that for the same initial investment of 1,000,000 USD the market 

portfolio will reach at the end of the studied period the amount of $33,925,624.03 

whereas the alternative industries portfolio will highly outperform with a final value of 

$193,565,238.35. The industries portfolio offers an excess return of 15963.96%. The 

annual market average return for the whole period of study is around 11.27%, whereas 

the proposed alternative industries portfolio offers an annual average return of 17.30%. 

Noting again, that this outperformance is due to the fact that this strategy was tested 

in the sample studied period (the out of sample testing will be done in later sections) 
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For the below 36 sub-periods of study, the alternative industries portfolio outperforms 28 

times and ties for 2 times and underperforms only for 6 times (which computes to around 

80% of outperformance frequency). 

 

If the investor decides to exit the position at any time during the studied period he will 

lock clear excess return compared to the market value (with no single exception). 

 

 

   
Initial Investment  $      1,000,000.00  

     
Phases Mkt Return Portfolio Return Market Portfolio  Portfolio Value  

1 28.98% 37.22%  $      1,289,841.87   $      1,372,182.41  

2 -2.43% 8.16%  $      1,258,439.60   $      1,484,100.23  

3 100.73% 141.05%  $      2,526,022.85   $      3,577,495.26  

4 -21.56% -18.72%  $      1,981,464.16   $      2,907,782.33  

5 16.88% 19.61%  $      2,316,010.23   $      3,478,034.56  

6 8.13% 10.63%  $      2,504,325.47   $      3,847,797.24  

7 25.73% 34.23%  $      3,148,697.15   $      5,164,835.06  

8 12.65% 30.20%  $      3,547,092.51   $      6,724,715.78  

9 32.51% 48.14%  $      4,700,252.41   $      9,962,112.60  

10 3.97% 3.91%  $      4,887,004.58   $    10,351,253.27  

11 5.06% 8.78%  $      5,134,221.33   $    11,259,674.12  

12 -0.83% -4.43%  $      5,091,631.13   $    10,760,379.43  

13 9.22% 12.80%  $      5,561,279.49   $    12,138,081.39  

14 29.09% 35.69%  $      7,179,252.00   $    16,469,695.95  

15 20.42% 25.69%  $      8,645,079.08   $    20,700,147.73  

16 35.04% 32.20%  $   11,674,304.98   $    27,365,802.45  

17 19.50% 11.82%  $   13,950,436.22   $    30,599,348.13  

18 13.35% -3.55%  $   15,813,477.76   $    29,511,650.87  

19 -7.63% 5.62%  $   14,607,284.75   $    31,171,055.37  

20 -11.04% 4.81%  $   12,994,763.01   $    32,670,599.80  

21 -18.17% -4.67%  $   10,633,884.26   $    31,143,358.25  
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22 10.48% 13.41%  $   11,748,438.35   $    35,320,235.56  

23 16.49% 24.65%  $   13,685,457.01   $    44,026,032.77  

24 -0.06% 4.89%  $   13,676,596.88   $    46,180,799.63  

25 15.36% 15.31%  $   15,777,321.57   $    53,251,720.49  

26 32.30% 47.54%  $   20,873,419.13   $    78,570,076.39  

27 -14.98% -9.63%  $   17,746,388.26   $    71,002,452.43  

28 -17.57% -6.63%  $   14,627,895.24   $    66,291,610.05  

29 36.41% 47.85%  $   19,953,979.93   $    98,013,202.65  

30 0.27% 7.80%  $   20,008,741.61   $  105,661,633.69  

31 -0.31% 6.56%  $   19,946,066.29   $  112,593,427.12  

32 4.05% 0.43%  $   20,754,086.73   $  113,079,991.19  

33 5.17% 6.78%  $   21,826,728.69   $  120,747,170.04  

34 12.56% 16.36%  $   24,569,252.14   $  140,506,798.07  

35 35.75% 30.90%  $   33,351,952.25   $  183,929,999.08  

36 1.72% 5.24%  $   33,925,624.03   $ 193,565,238.35  

 

 

Results Market Portfolio Portfolio 

Value  $ 33,925,624.03   $             193,565,238.35  

Average Annual Return (33 years) 11.27% 17.30% 

Percentage of outperforming phases 22.22% 77.78% 

 

Table 4.5j 

 

 

(Figure 4.5k) draws the values of both the market and the alternative industries portfolio 

during the 36 studied sub-periods. 
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Figure 4.5k 

 

 

4.5.1. Risk-Adjusted performance of the alternative strategy 

 

Using the same equations as in section 4.4.1, the monthly alphas were computed for the 

industries of the alternative sector rotation strategy that was detected in section 4.5 for the 

four main phases of the business cycles. 

 

Phase 1 Beta Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Rubbr 1.02 0.67 0.06 0.4 0.26 -0.21 0.57 

BldMt 1.05 0.65 0.04 0.42 0.19 -0.28 0.37 

ElcEq 1.15 0.59 0.09 0.46 0.2 0.35 0.39 

Autos 1.15 0.7 0.21 -0.04 0.94 -0.3 0.6 

Aero  0.9 0.86 0.02 0.69 0.06 0.23 0.55 

Paper 0.81 0.62 0.02 0.43 0.12 0.01 0.96 

Meals 0.8 0.5 0.14 0.37 0.26 0.14 0.7 

Banks 1.14 0.45 0.16 0.15 0.62 0.06 0.85 

RlEst 1.04 0.38 0.48 -0.29 0.54 -0.53 0.3 

Portfolio  0.60  0.29  -0.06  
 

Table 4.5.1a 

 

(Table 4.5.1a) exhibits the results for phase 1 and shows that except for Alpha FF5, all 

other industries portfolio alphas' are positive. All industries have positive Alpha Jensen 

(with a notable 5 out of 9 statistically significant). 7 out of 9 industries have positive 
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Alpha FF3 (with only 1 statistically significant). 5 out of 9 industries have positive Alpha 

FF5 (none statistically significant). 

 

 

Phase 2 Beta Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Agric 0.88 0.16 0.72 0.1 0.82 0.08 0.84 

Food  0.67 0.37 0.32 0.2 0.54 0.08 0.8 

Soda  0.73 0.23 0.68 0.08 0.88 -0.05 0.93 

Hshld 0.88 -0.1 0.74 -0.08 0.79 -0.21 0.47 

Drugs 0.73 0.3 0.36 0.31 0.34 0.16 0.6 

Steel 1.26 0.91 0.05 0.79 0.07 0.91 0.04 

Aero  1.17 0.02 0.95 -0.1 0.76 -0.18 0.55 

Oil   0.68 0.37 0.36 0.11 0.77 0.12 0.74 

Util  0.32 0.44 0.16 0.23 0.41 0.17 0.55 

Paper 1.03 0.12 0.72 0.02 0.96 -0.02 0.95 

Boxes 1.03 -0.13 0.71 -0.23 0.5 -0.28 0.4 

Insur 0.91 0.02 0.95 -0.18 0.45 -0.21 0.39 

Portfolio  0.23  0.10  0.05  
 

Table 4.5.1b 

 

Surprisingly, (Table 4.5.1b) results for "phase 2" show that all industries portfolio 

Alphas' are positive. 10 out of 12 industries have positive Alpha Jensen (with only 1 

statistically significant). 8 out of 12 industries have positive Alpha FF3 (with only 1 

statistically significant). 6 out of 12 industries have positive Alpha FF5 (with only 1 

statistically significant). The "Steel" have statistically significant positive alpha Jensen, 

alpha FF3 and alpha FF5. 

 

 

Below (Table 4.5.1c), exhibits results for "phase 3" and shows that all industries portfolio 

Alphas' are positive. 7 out of 9 industries have positive Alpha Jensen (with a notable 4 

statistically significant). 7 out of 9 industries have positive Alpha FF3 (with 3 statistically 

significant). 5 out of 9 industries have positive Alpha FF5 (with only 1 statistically 

significant). The "Drugs" industry being significantly positive according to the 3 

methods. 
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Phase 3 Beta Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Food 0.64 0.91 0.01 0.68 0.06 0.28 0.41 

Fun 1.23 -0.02 0.97 0.02 0.96 0.02 0.97 

Drugs 0.84 0.91 0.01 0.98 0.01 0.79 0.03 

BldMt 1.06 0.28 0.37 0.12 0.69 -0.06 0.86 

ElcEq 1.18 -0.22 0.5 -0.14 0.67 -0.17 0.63 

Guns 0.59 0.66 0.23 0.24 0.65 -0.05 0.93 

Whlsl 0.97 0.01 0.97 -0.06 0.79 -0.27 0.22 

Rtail 0.9 0.62 0.07 0.56 0.1 0.18 0.58 

Meals 0.81 0.58 0.07 0.47 0.15 0.06 0.83 

Portfolio  0.41  0.32  0.09  
Table 4.5.1c 

 

Phase 4 Beta Alpha Jensen p-value Alpha FF3 p-value Alpha FF5 p-value 

Food  0.51 0.58 0.13 0.63 0.1 -0.05 0.9 

Soda  0.84 0.43 0.54 0.4 0.58 0.23 0.76 

Smoke 0.46 1.23 0.11 1.28 0.09 0.85 0.29 

Clths 1.25 0.95 0.06 0.75 0.1 0.5 0.26 

Drugs 0.63 0.77 0.04 0.93 0.01 0.51 0.13 

Gold  0.25 1.25 0.3 1.39 0.25 0.68 0.6 

Hardw 1.5 0.03 0.97 0 1 0.8 0.21 

Softw 1.35 0.77 0.21 0.71 0.13 1.22 0.01 

Rtail 0.94 0.76 0.04 0.68 0.06 0.64 0.07 

Fin   1.43 0.04 0.91 -0.08 0.83 0.24 0.53 

Portfolio  0.68  0.67  0.56  
Table 4.5.1d 

 

(Table 4.5.1d) exhibits results for "phase 4". All industries portfolio Alphas' are positive. 

All industries have positive Alpha Jensen (with a notable 4 out of 10 industries being 

statistically significant). 9 out of 10 industries have positive Alpha FF3 (with a notable 5 

statistically significant). 9 out of 10 industries have positive Alpha FF5 (with 2 

statistically significant). The "Rtail" industry being significantly positive according to the 

3 methods. 

 

Since this strategy was constructed and tested in sample therefore, it is not surprising at 

all to see a clear improvement in the overall results compared to the conventional sector 

rotation strategy. All industries portfolio alphas are positive (except FF5 alpha in phase 1) 

and the number of industries with significant positive alphas increased in all phases.  
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4.6. Real-time Business cycle delineation (2012-2018) 

 

Since the aim of this study is to test sector rotation as a real-time investment strategy that 

will be used by investors in real market conditions. Therefore, this section will be testing 

sector rotation strategies while delineating in real-time the business cycle phases. The 

OECD provides historical vintages for real-time announcement values of CLI starting 

January 2001 (CLI values that were announced in January 2001 with all its revisions 

month by month are provided until the actual time of writing of this thesis). However, 

while screening the data, a major change was detected (in April 2012) in the OECD 

method that was used for building the CLI. This change highly affected the values of the 

CLI, therefore the period that extends from January 2001 till March 2012 and the period 

that extends from April 2012 till August 2018 will be separately studied. This section will 

be studying the second and most recent period (July 2012 - August 2018). 

 

We will position ourselves as if we are in July 2012 without any information of the future 

values of the CLI, the growth rate is calculated by comparing the real-time announced 

value at month t with the revised (or updated) value of month t-1. For example, the real-

time CLI value that was announced in July 2012 is equal to 100.94 whereas the value for 

June 2012 that was updated (in July 2012) is equal to 101.11 which makes a growth rate 

of -0.17%. We continue then by applying the same delineation rules that were adopted in 

section 4.1.2. (Table 4.6a) summarizes the real-time decomposition. 

 

Dates that are highlighted on the left side represent the delineation that was previously 

detected while using the revised data of June 2016 (section 4.1.2). Whereas, the 

highlighted areas on the right side represent the delineation that results from the real-time 

data. When comparing these 2 decompositions, we can detect some differences that are 

due to the effect of using real-time unrevised data. For example, one might visualize the 

false change of phases in (December 2013-January 2014) and in (April 2014-June 2014) 

in the real-time data when compared to the revised data. These false changes are in 

purpose kept in the study in order to simulate real-time conditions that the investor will 

face when trying to detect the phases of the business cycle. 
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Announcement Date Value t-1 updated Values Growth Real-time Phases 

201207 101.11  100.94  -0.17% 

Phase 3 

201208 100.99  100.89  -0.10% 

201209 100.85  100.81  -0.04% 

201210 100.61  100.55  -0.06% 

201211 100.80  100.90  0.10% 

201212 100.84  100.93  0.09% 

Phase 2 

201301 100.85  100.96  0.11% 

201302 100.90  101.04  0.14% 

201303 100.86  100.94  0.08% 

201304 101.03  101.19  0.16% 

201305 101.07  101.13  0.06% 

201306 100.99  101.04  0.05% 

201307 100.98  101.05  0.07% 

201308 101.00  101.17  0.17% 

201309 100.99  101.08  0.09% 

201310 100.93  100.94  0.01% 

201311 100.86  100.82  -0.04% 

201312 100.82  100.77  -0.05% 
Phase 3 

201401 100.91  101.03  0.12% 

201402 100.94  101.00  0.06% 
Phase 2 

201403 100.83  100.79  -0.04% 

201404 100.60  100.51  -0.09% 

Phase 3 201405 100.45  100.44  -0.01% 

201406 100.48  100.54  0.06% 

201407 100.52  100.60  0.08% 

Phase 2 

201408 100.47  100.48  0.01% 

201409 100.56  100.62  0.06% 

201410 100.48  100.48  0.00% 

201411 100.43  100.41  -0.02% 

201412 100.41  100.43  0.02% 

201501 100.44  100.44  0.00% 

201502 100.44  100.45  0.01% 

201503 100.25  100.21  -0.04% 

201504 100.12  99.98  -0.14% 

Phase 4 

201505 99.76  99.56  -0.20% 

201506 99.68  99.54  -0.14% 

201507 99.61  99.51  -0.10% 

201508 99.54  99.43  -0.11% 

201509 99.58  99.47  -0.11% 
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201510 99.46  99.23  -0.23% 

201511 99.31  99.12  -0.19% 

201512 99.22  99.10  -0.12% 

201601 99.20  99.11  -0.09% 

201602 99.09  98.91  -0.18% 

201603 99.03  98.89  -0.14% 

201604 98.95  98.87  -0.08% 

201605 98.88  98.80  -0.08% 

201606 98.93  98.95  0.02% 

201609 99.10  99.03  -0.07% 

201610 99.09  99.05  -0.04% 

201611 99.04  98.95  -0.09% 

201612 99.19  99.27  0.08% 

201701 99.20  99.33  0.13% 

Phase 1 

201702 99.33  99.44  0.11% 

201703 99.48  99.59  0.11% 

201704 99.69  99.83  0.14% 

201705 99.80  99.83  0.03% 

201706 99.77  99.74  -0.03% 

201707 99.67  99.60  -0.07% 

Phase 4 201708 99.69  99.65  -0.04% 

201709 99.72  99.73  0.01% 

201710 99.72  99.73  0.01% 

Phase 1 

201711 99.68  99.73  0.05% 

201712 99.77  99.81  0.04% 

201801 99.83  99.86  0.03% 

201802 99.82  99.81  -0.01% 

201803 99.86  99.87  0.01% 

201804 99.99  100.08  0.09% 

201805 100.13  100.20  0.07% 

201806 100.16  100.19  0.03% 

201807 100.18  100.18  0.00% 

201808 100.04  99.96  -0.08% 
 

Table 4.6a 
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This real-time decomposition provided us with 2 "phase 1", 3 "Phase 2", 3 "Phase 3 and 2 

"Phase 4". I have to note that the result of the next performance study might be affected 

by the low number of sub-phases in each phase in the studied period. 

 

Annualized industries and market returns as well as annualized standard deviation were 

calculated for each phase and provided in Appendix 2. 

 

 

4.7. Real-time conventional sector rotation strategy testing 

(2012-2018) 

 

In this section, the conventional sector rotation strategy is tested on the real-time business 

cycle delineation for the period of July 2012 till August 2018.  

 

The tables below (Figure 4.7a), show that the performance of the industries portfolio 

came lower than the market return with higher volatility for both "phase 2" and "phase 

4". Results for "phase 1" are slightly lower than the market return with a higher standard 

deviation. However, there is an outperformance for the industries portfolio in "phase 3" 

with a slightly higher standard deviation.  

 

Finally, except for the performance in "phase 3", the overall performance of the 

conventional industries portfolio rotation was worse when it was applied on the real-

time business cycle delineation for the period of July 2012 till August 2018. These 

results might be partially due to the false phases that were detected and caused by 

the real-time business cycle delineation and by the low number of phases that was 

provided by this decomposition. Another reason that might have caused this 

underperformance is that during periods of bull markets combined with low 

volatility (the case of the studied 2012-2018 period), the dispersion of industries 

returns becomes very low which makes it harder for industries to consistently 

outperform the market. 
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Figure 4.7a
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4.8. Real-time alternative sector rotation strategy testing (2012-

2018) 

 

In this section, the alternative sector rotation strategy that was detected in section 4.5 will 

be tested on the real-time business cycle phases for the period of July 2012 till August 

2018. 

 

Unlike the allocation of industries that was adopted in section 4.5. The below results were 

calculated assuming an equally weighted allocation for each industry.  

 

Results for "phase1" and "phase 2" are provided in the tables below (Figure 4.8a). 

 

 

 

 

Figure 4.8a 

 

Although having a higher level of risk, industries portfolios in both "phase 1" and "phase 

2" are not able to outperform the market. In addition, the majority of industries in both 

phases are not able to outperform. 
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Results for "phase1" and "phase 2" are provided in the tables below (Figure 4.8b). 

 

 

 

 

Figure 4.8b 

 

The outperformance in "phase 3" continues with the alternative portfolio (only 2 out of 9 

industries underperformed). Noting that, the "Drugs", "Guns" and "Whlsl" industries 

were able to outperform with lower volatility than the market. 

 

However, the outperformance of the industries portfolio in "phase 4" mainly comes from 

the "Gold" industry accompanied by a considerable level of volatility. Ambiguously, 5 

out of 10 industries are able to outperform. 

 

 

The overall performance of the alternative strategy comes better than the 

conventional strategy but it is considered as mixed (underperformance in the 

expansion phases and outperformance in the contraction phases). These results 

support the above reasoning (section 4.7) that during periods of bull markets 

combined with low volatility it gets harder to outperform. They are also in 

compliance with the findings of (Figure 1.2.1.2d). 
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4.9. Real-time Business cycle delineation (2001 - 2012) 

 

Using the same method as in section 4.6, we proceeded with the real-time delineation of 

the business cycles for the period that extends from January 2001 till June 2012. 

 

(Table 4.9a) below summarizes this decomposition. For the purpose of comparison, the 

colors on the left side draw the business cycle phases as detected in section 4.1.2 (data 

release of June 2016), whereas the colors on the right side show the real-time business 

cycle delineation for the period of January 2001 till June 2012. 

 

Announcement Date Value t-1 updated Values Growth Real-time Phases 

200101 101.31 99.62 -1.69% 

Phase 4 

200102 100.08 99.58 -0.50% 

200103 101.22 100.81 -0.41% 

200104 100.6 99.89 -0.71% 

200105 99.73 98.59 -1.14% 

200106 98.21 97.24 -0.97% 

200107 97.84 97.83 -0.01% 

200108 96.53 97.16 0.63% 

200109 96.96 96.46 -0.50% 

200110 96.19 94.93 -1.26% 

200111 94.23 91.7 -2.53% 

200112 92.72 91.2 -1.52% 

200201 91.75 93.21 1.46% 

200202 93.2 94.67 1.47% 

Phase 1 
200203 95.03 96.56 1.53% 

200204 96.35 97.65 1.30% 

200205 96.94 96.91 -0.03% 

200206 96.92 96.4 -0.52% 

Phase 4 

200207 96.89 96.84 -0.05% 

200208 96.52 96.61 0.09% 

200209 96.73 95.94 -0.79% 

200210 95.92 95.24 -0.68% 

200211 95.17 94.26 -0.91% 

200212 92.27 91.62 -0.65% 

200301 91.89 91.95 0.06% 

200302 92.78 93.72 0.94% Phase 1 
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200303 93.73 94.2 0.47% 

200304 93.42 91.98 -1.44% 

200305 92.61 91.84 -0.77% 
Phase 4 

200306 91.57 91.69 0.12% 

200307 91.93 92.71 0.78% 

Phase 1 

200308 92.9 93.75 0.85% 

200309 93.89 94.69 0.80% 

200310 94.61 95.02 0.41% 

200311 95.27 95.73 0.46% 

200312 96.11 97.54 1.43% 

200401 103.83 105.29 1.46% 

Phase 2 

200402 104.77 106 1.23% 

200403 105.68 105.96 0.28% 

200404 105.72 105.79 0.07% 

200405 106.06 106.3 0.24% 

200406 105.78 106.11 0.33% 

200407 105.75 105.6 -0.15% 

200408 105.35 105.2 -0.15% 
Phase 3 

200409 105.34 105.41 0.07% 

200410 105.19 105.3 0.11% 
Phase 2 

200411 104.87 104.26 -0.61% 

200412 104.09 103.86 -0.23% 

Phase 3 200501 103.49 103.35 -0.14% 

200502 103.81 104.19 0.38% 

200503 104.07 104.65 0.58% 
Phase 2 

200504 104.42 104.3 -0.12% 

200505 103.68 102.58 -1.10% 

Phase 3 200506 103.01 102.3 -0.71% 

200507 102.31 102.44 0.13% 

200508 102.46 103.31 0.85% 

Phase 2 200509 103.07 103.4 0.33% 

200510 103.34 103.05 -0.29% 

200511 102.89 102.5 -0.39% 
Phase 3 

200512 102.66 102.77 0.11% 

200601 102.78 103.41 0.63% 

Phase 2 

200602 103.58 104.41 0.83% 

200603 103.96 103.8 -0.16% 

200604 104.22 104.61 0.39% 

200605 104.52 104.67 0.15% 

200606 104.2 104 -0.20% 

200607 104.11 103.43 -0.68% Phase 3 
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200608 103.2 102.9 -0.30% 

200609 103.09 103.01 -0.08% 

200610 102.89 102.8 -0.09% 

200611 102.75 103.51 0.76% 

200612 103.27 103.32 0.05% 

Phase 2 
200701 102.61 102.76 0.15% 

200702 102.87 103.2 0.33% 

200703 102.69 102.41 -0.28% 

200704 102.01 101.62 -0.39% 
Phase 3 

200705 101.91 102.44 0.53% 

200706 102.26 102.77 0.51% 

Phase 2 
200707 102.46 102.83 0.37% 

200708 102.87 103.49 0.62% 

200709 103.51 103.41 -0.10% 

200710 103.34 102.51 -0.83% 

Phase 3 
200711 102.16 101.52 -0.64% 

200712 101.69 101.09 -0.60% 

200801 100.94 100.12 -0.82% 

200802 100.44 99.77 -0.67% 

Phase 4 

200803 99.94 99.02 -0.92% 

200804 99.09 98.96 -0.13% 

200805 98.79 97.92 -0.87% 

200806 98.21 97.89 -0.32% 

200807 98.06 97.69 -0.37% 

200808 97.96 97.75 -0.21% 

200809 98.1 97.85 -0.25% 

200810 97.51 96.98 -0.53% 

200811 97.11 95.19 -1.92% 

200812 95.43 94.19 -1.24% 

200901 93.94 92.23 -1.71% 

200902 92.71 91.26 -1.45% 

200903 91.5 90.12 -1.38% 

200904 90.99 89.87 -1.12% 

200905 90.46 89.9 -0.56% 

200906 90.72 90.9 0.18% 

200907 91.2 92.17 0.97% 

Phase 1 

200908 92.67 93.92 1.25% 

200909 94.35 95.96 1.61% 

200910 95.86 97.42 1.56% 

200911 97.78 99.16 1.38% 

200912 98.81 99.83 1.02% 
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201001 99.81 100.86 1.05% 

Phase 2 

201002 101.46 102.41 0.95% 

201003 101.41 102.27 0.86% 

201004 101.79 102.66 0.87% 

201005 102.47 103.29 0.82% 

201006 102.95 103.63 0.68% 

201007 103.18 103.42 0.24% 

201008 103.13 102.98 -0.15% 

201009 102.71 102.49 -0.22% 

Phase 3 201010 102.45 102.32 -0.13% 

201011 102.28 102.41 0.13% 

201012 102.03 102.3 0.27% 

Phase 2 

201101 102.19 102.69 0.50% 

201102 102.14 102.53 0.39% 

201103 102.53 103.15 0.62% 

201104 102.87 103.15 0.28% 

201105 103.11 103.4 0.29% 

201106 103.34 103.44 0.10% 

201107 103.39 103.38 -0.01% 

201108 103.29 103.15 -0.14% 

Phase 3 

201109 102.78 102.17 -0.61% 

201110 101.51 101.01 -0.50% 

201111 101.53 101.25 -0.28% 

201112 101.04 100.95 -0.09% 

201201 101.02 101.24 0.22% 

201202 101.27 101.95 0.68% 

Phase 2 

201203 101.77 102.47 0.70% 

201204 101.02 101.34 0.32% 

201205 101.1 101.28 0.18% 

201206 101.15 101.17 0.02% 
 

Table 4.9a 

 

This period provided in total: 4 "phase 1", 10 "phase 2", 9 "phase 3" and 4 "phase 4". As 

expected, and due to the real-time delineation several false phase detections occurred 

with a majority of "phase 3" false detections (August 2011 till January 2012, September 

2010 till November 2010, April 2007 till May 2007, July 2006 till November 2006 and 

November 2005 till December 2005). This fact might affect the tested results of "phase 3" 

in our study. 
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Annualized returns, excess returns and standard deviations for the market as well as the 

49 industries were calculated and provided in Appendix 3. 

 

The same method that was used in section 4.3 will be adopted to test if industries exhibit 

statistically significant excess returns according to the real-time phases of the business 

cycle. The table that summarizes the findings of the One-Way ANOVA test on both 

monthly and annualized excess industry return will be provided in Appendix 3. The p-

values that are statistically significant are highlighted in green. 

 

The results of the ANOVA are still disappointing with only 7 (including "Other") out of 

49 industries show statistically significant difference in the excess annualized returns 

(only 2 industries when computed with the monthly returns). It practically means that 

industry excess return might not be statistically related to the phases of the business 

cycle. If we combine the results of both tables and eliminate the common industries, we 

end up with only 7 industries out of 49 that show a relationship between their excess 

returns and the real-time changing phases of the business cycle. Unfortunately, this result 

doesn't provide enough evidence to accept the hypothesis (H1) mentioned in section 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



151 
  

4.10. Real-time conventional sector rotation strategy testing 

(2001-2012) 

 

In this section, the conventional sector rotation strategy will be tested on the real-time 

business cycle delineation for the period that extends from January 2001 till June 2012. 

 

Tables below exhibit the results for all four phases: 

 

Phase 1 

Industry Annualized Return Excess Return Stdev 

Aero  48.22% 18.34% 22.87 

Boxes 36.45% 6.57% 18.22 

BusSv 27.00% -2.89% 17.64 

Chems 54.93% 25.05% 21.32 

Chips 49.54% 19.66% 26.98 

ElcEq 55.98% 26.10% 18.97 

FabPr 46.67% 16.79% 19.64 

Gold  100.20% 70.32% 27.39 

Guns  17.69% -12.19% 25.04 

Hardw 40.00% 10.12% 22.96 

LabEq 36.44% 6.56% 20.90 

Mach  65.41% 35.53% 21.59 

Mines 110.95% 81.07% 18.47 

PerSv 31.90% 2.02% 15.84 

Ships 59.27% 29.39% 24.17 

Softw 24.74% -5.15% 11.87 

Steel 60.04% 30.16% 25.75 

Trans 38.70% 8.82% 17.33 

    
Portfolio 50.23% 20.35% 20.94% 

Market 29.88%  12.25% 
 

Table 4.10a 

 

Though it came with relatively modest higher volatility the outperformance (20.35% 

excess return) of the industries portfolio in "phase 1" (Table 4.10a) is very clear and 

remarkable. Only 3 out of 18 industries underperformed during this phase. "Gold" and 

"Mines" had a phenomenal excess return of 70.32% and 81.07% respectively. 



152 
  

Phase 2 

Industry Annualized Return Excess Return Stdev 

Aero  13.30% 8.82% 15.26 

Agric 13.00% 8.52% 19.60 

Beer  9.02% 4.54% 10.46 

BusSv 3.41% -1.07% 11.14 

Chems 11.26% 6.78% 14.14 

Coal  14.75% 10.27% 32.73 

Drugs 1.72% -2.76% 10.78 

ElcEq 3.37% -1.11% 15.97 

FabPr 10.77% 6.29% 19.21 

Food  12.91% 8.43% 8.50 

Gold  2.86% -1.62% 27.98 

Guns  15.06% 10.58% 15.69 

Hlth  5.93% 1.45% 14.58 

Mach  8.93% 4.45% 16.75 

MedEq 1.60% -2.88% 13.47 

Mines 10.27% 5.79% 29.73 

Oil   13.33% 8.86% 17.93 

PerSv 0.63% -3.85% 18.89 

Ships 19.29% 14.81% 23.44 

Smoke 26.63% 22.15% 16.15 

Soda  26.81% 22.33% 15.28 

Steel 8.81% 4.33% 23.80 

    
Portfolio 10.62% 6.14% 17.79% 

Market 4.48%  10.61% 
 

Table 4.10b 

 

Exceptionally to all previous tests, (Table 4.10b) shows that the industries portfolio was 

able to outperform during this "phase 2". Although with higher volatility, the 

outperformance is surprisingly clear with 16 out of 22 industries having a positive excess 

return. "Food" and "Beer" both outperformed the market with lower volatility. 
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Phase 3 

Industry Annualized Return Excess Return Stdev 

Telcm 14.58% -6.37% 11.39 

Util  23.34% 2.39% 9.37 

    
Portfolio 18.96% -1.99% 10.38% 

Market 20.95%  11.69% 
 

Table 4.10c 

 

Although the "Util" industry outperformed the market with lower volatility, the 

underperformance of the "Telcm" industry in "phase 3" resulted in the underperformance 

of the industries portfolio. The industries portfolio exhibits lower volatility than the 

market. (Table 4.10c) 

 

 

Phase 4 

Industry Annualized Return Excess Return Stdev 

Autos -23.09% -7.59% 44.51 

Banks -19.51% -4.01% 28.79 

BldMt -15.20% 0.30% 31.70 

Books -16.76% -1.26% 26.70 

Clths -9.13% 6.38% 29.54 

Cnstr -2.75% 12.76% 32.60 

Fin   -19.69% -4.19% 36.43 

Fun   -12.39% 3.11% 43.07 

Hshld -7.28% 8.23% 16.85 

Insur -23.68% -8.18% 25.38 

Meals -2.56% 12.95% 20.97 

Paper -13.37% 2.13% 24.39 

RlEst -9.71% 5.79% 41.54 

Rtail -6.37% 9.14% 22.64 

Rubbr -11.58% 3.92% 30.12 

Toys  -3.77% 11.73% 31.81 

Txtls -13.70% 1.81% 50.07 

Whlsl -14.95% 0.55% 21.73 

    
Portfolio -12.53% 2.98% 31.05% 

Market -15.50%  22.68% 
 

Table 4.10d 
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(Table 4.10d) shows that the outperformance of the industries portfolio in "phase 4" came 

with higher volatility except for "Hshld", "Meals", "Rtail" and "Whlsl". It is also worth 

noting that 13 out of 18 industries outperformed. 

 

 

4.10.1. Risk-adjusted performance 

 

The monthly Alphas were computed using the same formulas as in section 4.4.1. 

 

Conventional Phase 1 

Industry Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Aero  1.2 0.69 0.56 0.2 0.88 -2.19 0.2 

Boxes 0.74 1.08 0.27 0.31 0.8 -1.4 0.34 

BusSv 1.31 -0.82 0.19 -0.63 0.4 0.06 0.96 

Chems 1.34 0.96 0.28 0.91 0.36 -1.9 0.06 

Chips 1.65 -0.55 0.67 -0.99 0.5 1.95 0.27 

ElcEq 1.2 1.26 0.15 0.7 0.42 -0.51 0.65 

FabPr 0.83 1.55 0.29 0.4 0.72 -0.56 0.73 

Gold  0.58 3.89 0.14 3.88 0.18 -1.22 0.73 

Guns  0.47 0.36 0.82 -0.13 0.95 -3.48 0.22 

Hardw 1.61 -1.05 0.42 -0.98 0.5 2.77 0.09 

LabEq 1.5 -0.76 0.46 -0.87 0.26 -1.02 0.35 

Mach  1.25 1.68 0.07 1.27 0.27 -0.66 0.66 

Mines 1.22 3.35 0.06 3.16 0.03 1.32 0.48 

PerSv 0.6 1.07 0.39 0.41 0.7 -0.12 0.94 

Ships 1.38 0.95 0.56 -0.41 0.75 -1.79 0.3 

Softw 1.27 -1.57 0.12 -0.7 0.41 1.69 0.04 

Steel 1.48 0.8 0.55 0.31 0.83 0.29 0.9 

Trans 1.2 0.18 0.83 0.13 0.85 -1.53 0.08 

Portfolio  0.73  0.39  -0.46  
 

Table 4.10.1a 

 

(Table 4.10.1a) shows that both Alpha Jensen and Alpha FF3 are positive for the 

industries portfolio in "phase 1". But Alpha FF5 is negative. 13 out of 18 industries have 

positive Alpha Jensen (with only 2 statistically significant). 11 out of 18 industries have 

positive Alpha FF3 (with only 1 statistically significant). Only 5 out of 18 industries have 

positive Alpha FF5 (with 2 statistically significant). 
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 Conventional Phase 2 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Agric 1.2 0.27 0.75 0.16 0.83 0.13 0.88 

Aero  1.02 0.7 0.28 0.67 0.12 0.55 0.21 

Beer  0.55 0.52 0.3 0.48 0.16 0.48 0.16 

BusSv 1 -0.11 0.74 -0.09 0.59 -0.1 0.56 

Chems 1.17 0.37 0.45 0.46 0.19 0.33 0.35 

Coal  1.78 -0.37 0.83 -0.02 0.99 -0.2 0.84 

Drugs 0.57 -0.12 0.79 -0.14 0.68 -0.11 0.75 

ElcEq 1.26 -0.27 0.56 -0.15 0.68 -0.17 0.66 

FabPr 1.39 0.17 0.83 0.32 0.57 0.14 0.81 

Food  0.52 0.71 0.07 0.74 0.02 0.66 0.04 

Gold  0.41 -0.16 0.91 -0.06 0.96 0.01 1 

Guns  0.88 0.66 0.44 0.8 0.13 0.79 0.14 

Hlth  0.89 -0.03 0.97 0.04 0.95 0.21 0.69 

Mach  1.35 0.2 0.69 0.28 0.49 0.23 0.59 

MedEq 0.88 -0.19 0.68 -0.21 0.57 -0.06 0.88 

Mines 1.56 0.15 0.88 0.22 0.83 0.2 0.84 

Oil   1.18 0.59 0.37 0.57 0.3 0.49 0.32 

PerSv 1.28 -0.68 0.32 -0.5 0.39 -0.46 0.44 

Ships 1.8 1.14 0.2 1.09 0.12 0.72 0.28 

Smoke 0.92 1.16 0.2 1.43 0.02 1.37 0.04 

Soda  0.74 1.74 0.04 1.84 0 1.83 0 

Steel 1.69 -0.25 0.74 -0.14 0.83 -0.17 0.78 

Portfolio  0.28   0.35   0.31  
 

Table 4.10.1b 

 

(Table 4.10.1b) shows that surprisingly all alphas for the industries portfolio are positive. 

13 out of 22 industries have positive Alpha Jensen (with only 2 statistically significant). 

14 out of 22 industries have positive Alpha FF3 (with 3 statistically significant). 15 out of 

22 industries have positive Alpha FF5 (with 3 statistically significant). 

 

 

  Conventional Phase 3 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Telcm 0.88 -0.41 0.49 -0.48 0.18 -0.68 0.14 

Util  0.37 1.07 0.11 1.01 0.05 0.91 0.16 

Portfolio  0.33   0.27   0.12  
 

Table 4.10.1c 
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As seen in the previous section 4.10, the industries portfolio underperformed "in phase 3" 

but with lower volatility. (Table 4.10.1c) exhibits all positive Alphas for the industries 

portfolio, which practically means that the industries portfolio outperformed on a risk-

adjusted return level. 1 out of 2 industries has statistically significant positive Alpha 

Jensen. 1 out of 2 industries has statistically significant positive Alpha FF3. And finally, 

1 out of 2 industries has positive Alpha FF5 (not statistically significant). 

 

 Conventional Phase 4 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Autos 1.57 0.46 0.63 -0.25 0.86 -0.8 0.62 

Banks 1.08 -0.22 0.74 -0.14 0.85 0.36 0.64 

BldMt 1.19 0.45 0.54 -0.43 0.64 -1.69 0.03 

Books 1.06 -0.11 0.87 -0.48 0.55 -1.18 0.14 

Clths 1.16 1.03 0.09 0.38 0.56 0.22 0.75 

Cnstr 1.18 1.18 0.15 0.02 0.98 -0.65 0.46 

Fin   1.5 0.55 0.26 0.48 0.45 0.9 0.18 

Fun   1.75 1.23 0.13 0.11 0.91 -0.06 0.96 

Hshld 0.51 0.05 0.91 -0.02 0.97 -0.27 0.66 

Insur 0.97 -0.8 0.15 -0.63 0.39 -1.13 0.14 

Meals 0.81 0.59 0.26 0.35 0.59 0.07 0.92 

Paper 0.89 0.12 0.83 0.18 0.79 -0.21 0.75 

RlEst 1.51 1.53 0.19 0.06 0.97 -1.13 0.52 

Rtail 0.89 0.62 0.19 0.4 0.5 0.41 0.52 

Rubbr 1.01 0.46 0.52 -0.82 0.37 -1.5 0.11 

Toys  1.07 1.27 0.09 -0.06 0.94 -0.34 0.7 

Txtls 1.83 1.84 0.12 0.17 0.9 -0.64 0.66 

Whlsl 0.82 -0.28 0.52 -0.42 0.54 -1 0.14 

Portfolio  0.55   -0.06   -0.48  
 

Table 4.10.1d 

 

(Table 4.10.d) shows that the industries portfolio exhibits a positive Alpha Jensen and 

both negative Alpha FF3 and Alpha FF5. 14 out of 18 industries have positive Alpha 

Jensen (with only 2 statistically significant). 9 out of 18 industries have positive Alpha 

FF3 (none statistically significant). 5 out of 18 industries have positive Alpha FF5 (none 

statistically significant). 
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Though not statistically significant (no statistical evidence of outperformance), the 

overall performance of the conventional portfolio is satisfying for this studied period. 

 

 

4.11. Real-time alternative sector rotation strategy testing 

(2001-2012) 

 

The performance of the alternative sector rotation strategy (that was detected in section 

4.5 - Table 4.5i) is studied in this section and the tables below summarize the results. 

 

Phase 1 

Industry Annualized Return Excess Return Stdev 

Aero  48.22% 18.34% 22.87 

Autos 79.41% 49.53% 24.51 

Banks 36.68% 6.80% 17.39 

BldMt 53.25% 23.37% 15.79 

ElcEq 55.98% 26.10% 18.97 

Meals 35.30% 5.42% 12.54 

Paper 58.16% 28.28% 13.73 

RlEst 57.07% 27.18% 14.63 

Rubbr 53.24% 23.36% 20.13 

    
Portfolio 53.03% 23.15% 17.84% 

Market 29.88%  12.25% 
 

Table 4.11a 

 

(Table 4.11a) shows that the phenomenal outperformance of 23.15% of the industries 

portfolio in "phase 1" comes with relatively modest higher volatility and with a 100% 

outperformance of all constituting industries. 

 

 

Table (4.11b) for "phase 2" shows that 9 out of 12 industries having a positive excess 

return with the "Util" industry showing a clear outperformance with lower volatility. The 

industries portfolio outperforms in "phase 2" with modestly higher volatility. 
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Phase 2 

Industry Annualized Return Excess Return Stdev 

Aero  13.30% 8.82% 15.25804 

Agric 13.00% 8.52% 19.59773 

Boxes 9.59% 5.11% 13.74539 

Drugs 1.72% -2.76% 10.78 

Food  12.91% 8.43% 8.497758 

Hshld 4.87% 0.40% 10.67501 

Insur 3.93% -0.55% 13.00851 

Oil   13.33% 8.86% 17.93017 

Paper 1.04% -3.43% 13.19343 

Soda  26.81% 22.33% 15.28185 

Steel 8.81% 4.33% 23.80137 

Util  13.52% 9.04% 9.058057 

    
Portfolio 10.24% 5.76% 14.24% 

Market 4.48%  10.61% 
 

Table 4.11b 

 

Phase 3 

Industry Annualized Return Excess Return Stdev 

BldMt 27.38% 6.43% 19.64 

Drugs 17.19% -3.76% 12.38 

ElcEq 33.75% 12.80% 20.08 

Food  5.58% -15.38% 7.81 

Fun   32.77% 11.82% 21.94 

Guns  20.93% -0.02% 12.00 

Meals 32.61% 11.66% 14.67 

Rtail 27.93% 6.97% 11.79 

Whlsl 22.86% 1.91% 13.89 

    
Portfolio 24.56% 3.60% 14.91% 

Market 20.95%  11.69% 
 

Table 4.11c 

 

Although it was mentioned in section 4.9 that the detection of several false "phase 3" 

during this studied period might negatively affect the results of the tests, but (Table 

4.11c) shows that the performance of the industries portfolio exhibits a positive excess 

return with 6 outperforming industries out of 9 and an overall modest higher volatility. 



159 
  

Phase 4 

Industry Annualized Return Excess Return Stdev 

Clths -9.13% 6.38% 29.54 

Drugs -7.90% 7.61% 17.82 

Fin -19.69% -4.19% 36.43 

Food  -2.23% 13.27% 15.36 

Gold  15.11% 30.61% 42.30 

Hardw -16.53% -1.03% 45.27 

Rtail -6.37% 9.14% 22.64 

Smoke 37.63% 53.13% 26.14 

Soda  -9.45% 6.06% 31.75 

Softw -9.68% 5.82% 37.15 

    
Portfolio -2.82% 12.68% 30.44% 

Market -15.50%  22.68% 
 

Table 4.11d 

 

(Table 4.11d) shows that the outperformance of the industries portfolio is clear in "phase 

4" with 8 out of 10 industries showing a positive excess return and an overall modest 

higher volatility. Both "Drugs" and "Food" outperform with lower volatility. "Smoke" 

and "Gold" exhibit clear excess return of 53.13% and 30.61% respectively. 

 

4.11.1. Risk-adjusted performance 

 

The monthly Alphas were computed using the same formulas as in section 4.4.1. Below 

are the results for all 4 phases. 

 

(Table 4.11.1a) shows that both Alpha Jensen and Alpha FF3 are positive for the 

industries portfolio in "phase 1". But Alpha FF5 is negative. All industries have positive 

Alpha Jensen (with only 2 statistically significant). All industries have positive Alpha 

FF3 (with only 1 statistically significant). Only 3 out of 9 industries have positive Alpha 

FF5 (none statistically significant). 
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 Alternative Phase 1 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Aero  1.2 0.69 0.56 0.2 0.88 -2.19 0.2 

Autos 1.47 2.03 0.19 1.58 0.24 -1.43 0.34 

Banks 0.98 0.66 0.55 0 1 0.8 0.42 

BldMt 0.86 1.82 0.13 0.76 0.35 -0.68 0.51 

ElcEq 1.2 1.26 0.15 0.7 0.42 -0.51 0.65 

Meals 0.58 1.34 0.11 1.05 0.2 0.62 0.6 

Paper 0.76 2.19 0.01 1.75 0.08 -0.31 0.79 

RlEst 0.97 1.66 0.38 0.54 0.57 0.85 0.53 

Rubbr 1.03 1.29 0.26 0.48 0.69 -1.86 0.19 

Portfolio  1.44   0.78   -0.52  
 

Table 4.11.1a 

 

 

(Table 4.11.1b) shows that surprisingly in "phase 2" all Alphas for the industries portfolio 

are positive. 8 out of 12 industries have positive Alpha Jensen (with only 2 statistically 

significant). 8 out of 12 industries have positive Alpha FF3 (with 3 statistically 

significant). 9 out of 12 industries have positive Alpha FF5 (with 3 statistically 

significant). 

 

 Alternative Phase 2 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Agric 1.2 0.27 0.75 0.16 0.83 0.13 0.88 

Aero  1.02 0.7 0.28 0.67 0.12 0.55 0.21 

Boxes 1.03 0.12 0.83 0.25 0.57 0.21 0.65 

Drugs 0.57 -0.12 0.79 -0.14 0.68 -0.11 0.75 

Food  0.52 0.71 0.07 0.74 0.02 0.66 0.04 

Hshld 0.71 0.09 0.82 0.15 0.57 0.14 0.61 

Insur 0.97 -0.12 0.81 -0.09 0.77 0.03 0.93 

Oil   1.18 0.59 0.37 0.57 0.3 0.49 0.32 

Paper 0.89 -0.27 0.57 -0.23 0.54 -0.4 0.29 

Soda  0.74 1.74 0.04 1.84 0 1.83 0 

Steel 1.69 -0.25 0.74 -0.14 0.83 -0.17 0.78 

Util  0.55 0.72 0.15 0.72 0.04 0.65 0.07 

Portfolio  0.35   0.38   0.33  
 

Table 4.11.1b 
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 Alternative Phase 3 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

BldMt 1.44 -0.14 0.87 0.04 0.96 -0.71 0.42 

Drugs 0.58 0.33 0.58 0.09 0.83 0.29 0.52 

ElcEq 1.41 0.25 0.69 0.24 0.7 -0.21 0.78 

Food  0.4 -0.31 0.55 -0.46 0.16 -0.34 0.41 

Fun   1.75 -1.11 0.24 -0.97 0.16 -1.57 0.08 

Guns  0.25 0.96 0.39 0.92 0.16 0.9 0.28 

Meals 0.88 0.89 0.14 0.93 0.08 0.88 0.18 

Rtail 0.74 0.71 0.2 0.87 0.07 0.44 0.44 

Whlsl 1.07 0.03 0.95 0.09 0.74 -0.01 0.97 

Portfolio  0.18   0.19   -0.04  
 

Table 4.11.1c 

 

(Table 4.11.1c) shows that both Alpha Jensen and Alpha FF3 are positive for the industry 

portfolio in "phase 3". But Alpha FF5 is negative. 6 out of 9 industries have positive 

Alpha Jensen (none statistically significant). 7 out of 9 industries have positive Alpha 

FF3 (with 2 statistically significant). Only 4 out of 9 industries have positive Alpha FF5 

(none statistically significant). 

 

 

 Alternative Phase 4 

 Beta Alpha Jensen P-Value Alpha FF3 P-Value Alpha FF5 P-Value 

Clths 1.16 1.03 0.09 0.38 0.56 0.22 0.75 

Drugs 0.54 -0.02 0.97 0.66 0.3 0.85 0.2 

Fin   1.5 0.55 0.26 0.48 0.45 0.9 0.18 

Food  0.43 0.29 0.5 0.43 0.49 0.18 0.78 

Gold  0.29 1.6 0.32 2.47 0.28 1.08 0.65 

Hardw 1.73 1.31 0.11 0.95 0.32 1.55 0.12 

Rtail 0.89 0.62 0.19 0.4 0.5 0.41 0.52 

Smoke 0.56 1.12 0.27 1.48 0.33 1.56 0.34 

Soda  0.86 0.7 0.46 0.3 0.82 -0.15 0.92 

Softw 1.43 1.61 0.01 1.26 0.07 1.64 0.02 

Portfolio  0.88   0.88   0.82  
 

Table 4.11.1d 
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(Table 4.11.1d) shows that all alphas for the industries portfolio are positive in "phase 4". 

9 out of 10 industries have positive Alpha Jensen (with 3 statistically significant). All 

industries have positive Alpha FF3 (with only 1 statistically significant). 9 out of 10 

industries have positive Alpha FF5 (with only 1 statistically significant). 

 

 

Though still not statistically significant (no statistical evidence of outperformance) 

but the overall performance of the alternative industries portfolio is satisfying for all 

4 phases of this studied period. The risk-adjusted performance of the alternative 

portfolio exhibits improvement over the conventional sector rotation strategy.  

 

Even though this study uses the decomposition of the business cycle phases that 

relies on the real-time unrevised data for the period 2001-2012, it is therefore 

different from the decomposition that relies on the revised data of June 2016 that 

was used to detect the alternative sector rotation strategy (Table 4.9a shows the 

differences). But it is still worth noting that the reason behind the outperformance 

of the alternative strategy during this period might still be due to the in sample 

tested period of 2001-2012. 
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4.12. Alternative sector rotation strategy constructed from 

real-time data (2001-2012) 

 

In order to detect the investor's real-time reactions to real-time events, this section will 

search for an alternative sector rotation investment strategy based on the real-time 

business cycle delineation for the period that extends from January 2001 till June 2012 

and will test it later on for the real-time period of July 2012 till August 2018. 

 

The same frequency of outperformance method (adopted in section 4.5) is used to detect 

the outperforming industries during each of the four phases. The details of the frequency 

study are provided in Appendix 4. (Table 4.12a) summarizes those findings: 

 

Phase 1  Phase 2  Phase 3  Phase 4 

Aero   Aero   Clths  Agric 

Autos  Beer   ElcEq  Boxes 

Banks  Chems  Fin    Clths 

BldMt  Fun    Mach   Cnstr 

Chems  Guns   Meals  Drugs 

Clths  Other  Mines  Food  

Cnstr  RlEst  Oil    Gold  

Coal   Rubbr  Steel  Guns  

ElcEq  Ships    Hardw 

FabPr  Smoke    Hshld 

Fun    Soda     Meals 

Hardw  Telcm    MedEq 

Hlth   Util     Oil   

LabEq      PerSv 

Mach       RlEst 

Mines      Smoke 

Paper      Soda  

PerSv      Softw 

RlEst      Telcm 

Rubbr      Trans 

Ships       
Steel       
Toys        
Trans       
Txtls       

Table 4.12a 
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4.12.1. Testing on the 2012-2018 period 

 

In this section, the above alternative strategy (Table 4.12a) will be tested on the real-time 

period that extends from July 2012 till August 2018. 

 

Phase 1 

Industry Annualized Return Excess Return Stdev 

Aero  28.94% 9.04% 15.84 

Autos 1.66% -18.23% 10.64 

Banks 17.49% -2.40% 12.08 

BldMt 9.06% -10.84% 12.45 

Chems 17.59% -2.31% 8.50 

Clths 42.80% 22.91% 12.04 

Cnstr 14.47% -5.43% 15.88 

Coal  12.18% -7.72% 21.89 

ElcEq 16.21% -3.68% 13.24 

FabPr 31.48% 11.59% 14.99 

Fun   47.91% 28.01% 17.48 

Hardw 30.89% 11.00% 15.18 

Hlth  35.58% 15.69% 14.73 

LabEq 34.01% 14.12% 13.37 

Mach  15.37% -4.52% 11.75 

Mines -0.41% -20.31% 21.95 

Paper 11.81% -8.09% 12.25 

PerSv 18.03% -1.86% 8.77 

RlEst 18.63% -1.27% 11.34 

Rubbr 12.46% -7.44% 10.83 

Ships 19.67% -0.23% 10.57 

Steel 10.62% -9.28% 19.36 

Toys  18.91% -0.99% 17.41 

Trans 19.67% -0.22% 12.54 

Txtls 2.78% -17.11% 16.74 

Portfolio 19.51% -0.38% 14.07 

    
Market 19.89%  7.47 

 

Table 4.12.1a 

 

(Tables 4.12.1a) shows that the industries portfolio underperforms in "phase 1" with 

higher volatility. Only 7 out of 25 industries outperform (all with higher volatility). 
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Phase 2 

Industry Annualized Return Excess Return Stdev 

Aero  34.98% 11.05% 12.11 

Beer  23.73% -0.19% 11.15 

Chems 23.12% -0.81% 12.71 

Fun   31.32% 7.39% 17.44 

Guns  51.47% 27.55% 12.10 

Other 26.90% 2.98% 11.49 

RlEst 23.49% -0.43% 15.44 

Rubbr 27.71% 3.79% 15.81 

Ships 50.61% 26.69% 20.34 

Smoke 12.21% -11.72% 14.01 

Soda  9.66% -14.26% 14.58 

Telcm 20.71% -3.21% 11.18 

Util  11.22% -12.71% 13.20 

Portfolio 26.70% 2.78% 13.97 

    
Market 23.92%  9.84 

 

Table 4.12.1b 

 

(Table 4.12.1b) shows that the industries portfolio outperforms in "phase 2" with higher 

volatility. Only 6 out of 13 industries outperform (all with higher volatility). 

 

 

Phase 3 

Industry Annualized Return Excess Return Stdev 

Clths 8.26% -3.26% 13.85 

ElcEq 17.50% 5.98% 9.34 

Fin   13.48% 1.96% 12.80 

Mach  21.13% 9.61% 10.50 

Meals -1.72% -13.24% 10.96 

Mines 30.30% 18.77% 17.33 

Oil   17.89% 6.36% 11.94 

Steel 9.59% -1.93% 13.42 

Portfolio 14.55% 3.03% 12.52 

    
Market 11.52%  7.68 

 

Table 4.12.1c 
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(Table 4.12.1c) shows that the industries portfolio outperforms in "phase 3" with a higher 

level of volatility. 5 out of 8 industries outperform (all with higher volatility). 

 

Phase 4 

Industry Annualized Return Excess Return Stdev 

Agric 0.56% -7.78% 19.59 

Boxes 5.34% -2.99% 16.05 

Clths -5.80% -14.13% 11.49 

Cnstr 6.34% -2.00% 17.53 

Drugs -0.57% -8.90% 15.68 

Food  7.60% -0.73% 11.39 

Gold  35.37% 27.04% 50.56 

Guns  20.20% 11.87% 12.84 

Hardw 9.71% 1.37% 17.57 

Hshld 2.59% -5.74% 9.07 

Meals 6.18% -2.15% 10.69 

MedEq 5.11% -3.22% 12.71 

Oil   6.26% -2.07% 23.03 

PerSv -1.53% -9.86% 14.52 

RlEst -9.42% -17.75% 21.05 

Smoke 16.16% 7.82% 14.82 

Soda  5.65% -2.68% 10.64 

Softw 13.60% 5.26% 14.27 

Telcm 8.11% -0.22% 13.72 

Trans 5.54% -2.79% 17.76 

Portfolio 6.85% -1.48% 16.75 

    
Market 8.33%  11.11 

 

Table 4.12.1d 

 

(Table 4.12.1d) shows that the industries portfolio underperforms in "phase 4" with 

higher volatility. Only 5 out of 20 industries outperform (all with higher volatility). 

 

The overall performance of the alternative sector rotation strategy for the period of 

January 2001 till August 2012 is not very encouraging as it modestly outperforms in 2 

out of 4 phases but with a higher level of volatility. 
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5. Summary of findings 
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6. Conclusion 

 

As seen in the first chapter of this study, passive investment strategies outperformed on 

average the correspondent active investment strategies. This finding confirms the 

Efficient Market Hypothesis which is one of the pillars of modern finance stating that 

there is no investment strategy that can consistently outperform the market and that there 

is no investment strategy that offers a systematic excess return. 

 

Therefore, in order to improve the risk-adjusted return of our investments, a hybrid 

investment strategy that consists of actively managing passive investment in industries 

instead of trying to pick single stocks is proposed and tested in this thesis. This strategy is 

called sector rotation. It consists of rotating investments between sectors according to the 

phases of the business cycle. This strategy relies on Behavioral Finance theories where 

investors are not fully rational which leads to speculative mispricing in some investment 

styles. 

 

In order to test sector rotation strategies in real-time, business cycle phases should be 

detected. After exploring several business cycle dating methods, the choice was to adopt 

the OECD CLI which offers the possibility to timely detect the real-time changes in the 

business cycle. 

 

The first part of the study used the OECD CLI historical data that was collected in June 

2016 (updated and revised) to detect the phases of the business cycle from October 1982 

till October 2015. The conventional sector rotation strategy was tested on this period, 

results show that risk-adjusted returns were positive for 3 out of the 4 main business 

cycle phases (except for "phase 2" expansion) but unfortunately, those results were not 

statistically significant. 

 

Several robustness tests were studied starting with the detection of an alternative sector 

rotation strategy based on the industries frequency of outperformance in each business 
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cycle phase. This strategy was able to deliver in sample positive risk-adjusted returns for 

all the 4 phases of the business cycle while considerably enhancing the number of 

industries that statistically outperform in each phase. 

 

Both, the alternative strategy and the conventional strategy were later tested on new and 

different in sample (2001-2012) and out of sample (2012-2018) real-time delineated 

phases of the business cycle using unrevised real-time CLI data. 

 

Practically, the main objective of this thesis is to explore if sector rotation is a successful 

investment strategy that can be applied on real-time market conditions and deliver 

systematic excess return. Therefore, using the real-time announced and unrevised OECD 

CLI data, phases of the business cycle were detected (for the above 2 mentioned periods) 

on a real-time basis in order to test those sector rotation strategies on real-time data. 

 

Unfortunately, the results of the conventional strategy for the real-time period of July 

2012 till August 2018 were disappointing as it underperformed the market with a higher 

level of volatility in 3 out of the 4 main business cycle phases. This underperformance 

might be partially due to 2 main reasons, one of them is the high number of false phase 

detections as a result of using real-time data to delineate the phases of the business cycle 

and the second reason is specific to the nature of the period that is being studied where 

the market witnessed a long bull run market (as an aftermath of the deep financial crisis 

of 2008/2009) combined with a low volatility environment. 

 

On the other hand, the results of the alternative portfolio were moderately better for the 

2012-2018 period. It underperformed the market in expansion phases ("phase" 1 and 

"phase 2") and outperformed the market in contraction phases ("phase 3" and "phase 4"). 

This result kind of confirms our guess that during the 2012-2018 period when the market 

and all industries are having an impressive positive performance combined with low 

volatility, it is very hard to detect industries that consistently beat the market (hence the 

underperformance in expansion phases). 
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The underperformance of the sector rotation strategies during the 2012-2018 period 

comes in accordance with the findings exposed in section 1.2.1.2 specifically (Figure 

1.2.1.2d) showing that it is hard for active managers to outperform during late bull 

market phases (which is the case of the 2012-2018 period). 

 

As for the period that extends from January 2001 till June 2012 (characterized by several 

bull markets, bear markets, 2 major crises...etc) results should be more representative. 

The conventional portfolio outperformed in 3 out of the 4 main phases with the risk-

adjusted returns of the industries portfolio being mainly positive (even in "phase 2" 

where it usually underperforms). Unfortunately, these results are not statistically 

significant.  

 

The results of the alternative portfolio for the period that extends from January 2001 till 

June 2012 exhibit improvements compared to the conventional portfolio. The 

outperformance was clear and big in all 4 phases, risk-adjusted returns for the portfolios 

were positive for all 4 phases (according to almost all the methods of calculation). 

Though still considered as statistically nonsignificant but the number of statistically 

significant outperforming industries increased when compared with the conventional 

portfolio. 

 

Finally, both strategies were able to improve the risk-adjusted returns while not being 

statistically significant (there is not enough evidence to accept the hypotheses H2 and H3 

mentioned in section 4). The alternative strategy exhibits improvement over the 

conventional strategy when it comes to the amplitude of outperformance and the number 

of statistically significant industries that outperform in each phase. Those results do not 

provide clear evidence of violation of the Efficient Market Hypothesis and provide mixed 

results for investors who seek to apply sector rotation as a systematic investment strategy 

in real-time market conditions. 
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6.1. Contributions 

 

By doing an extensive literature review, this work participated in the ongoing debate that 

consists of choosing between passive and active investment strategies. The results show 

the drawbacks of active investments which led us to propose and test a hybrid investment 

strategy that consists of actively managing passive investments. 

 

This thesis was also able to join in the effort moving toward the coexistence of both the 

Efficient Market Hypothesis and the Behavioral Finance Theories in modern finance. The 

mixed results of this thesis don't allow us to negate the EMH, on the other hand, it doesn't 

allow us as well to totally exclude the possibility of excess cyclical performance which 

might be due to investors bounded rationality. 

 

One of the main contributions of this thesis is that it tested sector rotation strategy in real-

time market conditions while other studies consider that the business cycle phases are 

previously known or that investors can perfectly time the variation in business cycle 

phases. Those studies mainly used the delayed NBER announcements to detect the 

phases of the business cycle. Whereas this thesis had to screen the advantages and 

disadvantages of the main business cycle dating methods and finally used the OECD CLI 

as a powerful tool to detect in real-time the phases of the business cycle. 

 

Finally, this study will add to the rare existing literature around sector rotation investment 

strategies. And as a result, this thesis was able to propose an alternative sector rotation 

strategy that differs from the conventional strategy proposed by [Stovall 1996], this new 

strategy was able to enhance the risk-adjusted return of the industries portfolio (even 

though still not statistically significant). 
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6.2. Future Work 

 

Once the business cycle phases were detected in real-time, it practically opens the way to 

test several other investment strategies that are widely used by market practitioners. 

Mainly those strategies try to benefit from cyclical patterns usually related to investment 

styles, therefore our aim is to test in our future work, the rotation between Value, Growth, 

Dividend/Income or between Small and Large Caps according to business cycle phases. 

 

The already detected phases of the business cycle can also be used to test sector rotation 

strategies on other sectors classifications (ex. 10 or 12 SIC code industries or the 11 

GICS code sectors...etc) 

 

Since the OECD CLI is available for a lot of other countries, sector rotation strategies can 

be tested in other countries and regions where the market is less efficient than the U.S. 

(Emerging Markets) 

 

It could be also interesting to test a long-short sector rotation investment strategy 

(mentioned in section 4.5) where long positions will be taken in industries having the 

highest frequency of outperformance in the corresponding phase and short positions will 

be accumulated in the industries that exhibit the lowest frequency of outperformance. 

This strategy might enhance the risk-adjusted returns by increasing the outperformance of 

the portfolios while decreasing their volatility. 

 

Finally, other methods can be used as an indicator to test a sector rotation investment 

strategy (ex. The Federal Reserve Discount Rate used by [Conover et al. 2008] and 

mentioned in section 4.1.1.1 paragraph b). Other business cycle dating methods real-time 

performances are being studied as well. 
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Appendix 1 

 

Cumulative market returns during each phase 

 

Phase 1 Market  Phase 2 Market  Phase 3 Market  Phase 4 Market 

198211 
28.98%  198306 

-2.43%  198405 
100.73%  198908 

12.65% 
198305  198404  198703  199104 

199105 
32.51%  198704 

-21.56%  198712 
16.88%  199307 

3.97% 
199306  198711  198804  199311 

199312 
5.06%  198805 

8.13%  198901 
25.73%  199505 

29.09% 
199401  198812  198907  199603 

199604 
20.42%  199402 

-0.83%  199411 
9.22%  200012 

-11.04% 
199704  199410  199504  200201 

200202 
-18.17%  199705 

35.04%  199803 
19.50%  200208 

10.48% 
200207  199802  199903  200306 

200307 
16.49%  199904 

13.35%  200006 
-7.63%  200809 

-17.57% 
200312  200005  200011  200908 

200909 
36.41%  200401 

-0.06%  200409 
15.36%  201107 

-0.31% 
201102  200408  200508  201201 

201202 
4.05%  200509 

32.30%  200711 
-14.98%    

201206  200710  200808    
201212 

12.56%  201103 
0.27%  201207 

5.17%    
201303  201106  201211    

   201304 
35.75%  201501 

1.72%    

   201412  201510    
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Industry abbreviations 

 

MKT Market  Ships Ships & Railroad Equip. 

Agric Agriculture  Guns  Defense 

Food  Food Products  Gold  Precious Metals 

Soda  Candy & Soda  Mines 
Non-Metallic and Industrial Metal 

Mining 

Beer  Beer & Liquor  Coal  Coal 

Smoke Tobacco Products  Oil   Petroleum & Natural Gas 

Toys  Recreation  Util  Gas & Electrical Utilities 

Fun   Entertainment  Telcm Telecom 

Books Printing & Publishing  PerSv Personal Services 

Hshld Consumer Goods  BusSv Business Services 

Clths Apparel  Hardw Computers 

Hlth  Healthcare  Softw Computer Software 

MedEq Medical Equipment  Chips Electronic Equipment  

Drugs Pharmaceutical Products  LabEq Measuring & Control Equip.    

Chems Chemicals  Paper Business Supplies 

Rubbr Rubber & Plastic Products  Boxes Shipping Containers 

Txtls Textiles  Trans General Transportation 

BldMt Construction Materials  Whlsl Wholesale 

Cnstr Construction  Rtail Retail 

Steel Steel Works Etc  Meals  Restaurants, Hotels, Motels 

FabPr Fabricated Products  Banks Banking 

Mach  Machinery  Insur Insurance 

ElcEq Electrical Equipment  RlEst Real Estate 

Autos Automobiles & Trucks  Fin   Trading 

Aero  Aircraft  Other Other 
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Annualized standard deviations 

 

Phase 1 Stdev  Phase 2 Stdev  Phase 3 Stdev  Phase 4 Stdev 

MKT 12.46  MKT 11.45  MKT 14.81  MKT 18.36 

Agric 19.93  Agric 18.24  Agric 20.44  Agric 22.94 

Food  11.64  Food  14.56  Food  14.86  Food  15.14 

Soda  17.68  Soda  20.75  Soda  21.65  Soda  25.72 

Beer  16.45  Beer  15.25  Beer  17.32  Beer  16.29 

Smoke 23.80  Smoke 20.53  Smoke 22.48  Smoke 23.08 

Toys  18.25  Toys  19.66  Toys  22.70  Toys  27.35 

Fun   21.35  Fun   17.52  Fun   22.51  Fun   33.31 

Books 15.58  Books 15.98  Books 16.87  Books 22.31 

Hshld 13.57  Hshld 14.69  Hshld 15.53  Hshld 15.31 

Clths 21.40  Clths 18.84  Clths 18.59  Clths 28.29 

Hlth  22.76  Hlth  18.67  Hlth  19.56  Hlth  25.10 

MedEq 17.87  MedEq 14.51  MedEq 17.04  MedEq 18.57 

Drugs 16.53  Drugs 14.31  Drugs 17.21  Drugs 16.30 

Chems 15.30  Chems 15.70  Chems 18.53  Chems 25.01 

Rubbr 15.18  Rubbr 16.27  Rubbr 18.91  Rubbr 25.75 

Txtls 18.42  Txtls 18.06  Txtls 19.42  Txtls 35.95 

BldMt 16.06  BldMt 17.53  BldMt 18.59  BldMt 26.72 

Cnstr 21.59  Cnstr 20.27  Cnstr 21.54  Cnstr 28.62 

Steel 19.96  Steel 22.25  Steel 24.40  Steel 34.96 

FabPr 19.47  FabPr 23.35  FabPr 20.61  FabPr 28.82 

Mach  17.24  Mach  17.40  Mach  19.69  Mach  30.14 

ElcEq 17.41  ElcEq 19.01  ElcEq 21.06  ElcEq 26.26 

Autos 22.02  Autos 17.80  Autos 21.87  Autos 34.21 

Aero  14.87  Aero  17.72  Aero  19.30  Aero  25.85 

Ships 25.24  Ships 19.83  Ships 20.47  Ships 33.22 

Guns  17.61  Guns  18.38  Guns  20.14  Guns  22.42 

Gold  35.27  Gold  34.25  Gold  42.66  Gold  37.16 

Mines 22.88  Mines 22.30  Mines 25.34  Mines 32.74 

Coal  31.61  Coal  33.00  Coal  32.84  Coal  43.93 

Oil   17.36  Oil   16.71  Oil   19.86  Oil   18.01 

Util  10.01  Util  11.86  Util  12.90  Util  15.59 

Telcm 15.07  Telcm 12.25  Telcm 16.67  Telcm 21.55 

PerSv 19.40  PerSv 17.32  PerSv 22.60  PerSv 21.18 

BusSv 13.97  BusSv 14.79  BusSv 16.49  BusSv 21.91 

Hardw 21.52  Hardw 20.39  Hardw 24.61  Hardw 34.81 

Softw 22.38  Softw 20.69  Softw 29.09  Softw 31.29 

Chips 21.57  Chips 20.44  Chips 23.43  Chips 34.21 

LabEq 18.46  LabEq 19.08  LabEq 22.32  LabEq 29.94 

Paper 12.38  Paper 17.13  Paper 18.68  Paper 20.98 
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Boxes 13.78  Boxes 17.10  Boxes 20.09  Boxes 25.43 

Trans 13.34  Trans 16.02  Trans 16.68  Trans 22.43 

Whlsl 12.87  Whlsl 14.01  Whlsl 16.56  Whlsl 19.36 

Rtail 16.67  Rtail 15.95  Rtail 17.12  Rtail 21.28 

Meals 14.27  Meals 15.28  Meals 16.42  Meals 20.80 

Banks 18.35  Banks 15.31  Banks 19.40  Banks 25.88 

Insur 13.83  Insur 14.82  Insur 17.24  Insur 23.50 

RlEst 19.07  RlEst 16.51  RlEst 16.33  RlEst 30.48 

Fin   18.65  Fin   16.94  Fin   20.07  Fin   28.69 

Other 21.18  Other 18.28  Other 20.21  Other 26.32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



177 
  

Market and industries Annualized return and Excess return according to the 4 phases of 

the business cycle 

 

Phase 1 Annualized Return Excess Return  Phase 2 Annualized Return Excess Return 

Aero  29.87% 10.26%  Aero  10.65% 0.81% 

Agric 15.36% -4.25%  Agric 12.32% 2.49% 

Autos 33.08% 13.47%  Autos 6.25% -3.59% 

Banks 27.46% 7.85%  Banks 6.97% -2.87% 

Beer  25.24% 5.63%  Beer  8.25% -1.58% 

BldMt 29.13% 9.52%  BldMt 2.20% -7.63% 

Books 20.17% 0.56%  Books 5.94% -3.89% 

Boxes 23.37% 3.76%  Boxes 7.79% -2.04% 

BusSv 19.80% 0.19%  BusSv 8.24% -1.60% 

Chems 25.43% 5.82%  Chems 10.50% 0.66% 

Chips 31.41% 11.80%  Chips 16.08% 6.24% 

Clths 23.49% 3.88%  Clths 3.56% -6.28% 

Cnstr 18.95% -0.66%  Cnstr -3.62% -13.46% 

Coal  14.97% -4.64%  Coal  -6.08% -15.91% 

Drugs 9.70% -9.91%  Drugs 12.30% 2.46% 

ElcEq 30.85% 11.24%  ElcEq 11.54% 1.70% 

FabPr 25.19% 5.58%  FabPr 3.26% -6.58% 

Fin   27.33% 7.71%  Fin   13.80% 3.97% 

Food  15.48% -4.14%  Food  12.50% 2.66% 

Fun   26.56% 6.95%  Fun   10.65% 0.81% 

Gold  28.01% 8.40%  Gold  -9.86% -19.70% 

Guns  21.51% 1.90%  Guns  13.32% 3.48% 

Hardw 16.09% -3.52%  Hardw 18.32% 8.48% 

Hlth  26.94% 7.33%  Hlth  3.53% -6.31% 

Hshld 20.21% 0.59%  Hshld 7.43% -2.40% 

Insur 23.65% 4.04%  Insur 9.26% -0.58% 

LabEq 26.43% 6.82%  LabEq 13.84% 4.00% 

Mach  26.15% 6.54%  Mach  11.79% 1.95% 

Meals 22.74% 3.12%  Meals 5.02% -4.81% 

MedEq 10.93% -8.68%  MedEq 6.77% -3.07% 

Mines 37.18% 17.57%  Mines 9.32% -0.52% 

Market 19.61% 0.00%  Market 9.84% 0.00% 

Oil   19.64% 0.03%  Oil   12.14% 2.30% 

Other 19.01% -0.60%  Other 3.53% -6.31% 

Paper 25.20% 5.59%  Paper 10.30% 0.46% 

PerSv 19.69% 0.07%  PerSv 0.37% -9.47% 

RlEst 28.53% 8.92%  RlEst -0.34% -10.18% 

Rtail 18.12% -1.49%  Rtail 6.84% -3.00% 

Rubbr 30.36% 10.75%  Rubbr 7.90% -1.94% 
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Ships 28.66% 9.05%  Ships 9.53% -0.31% 

Smoke 15.58% -4.03%  Smoke 9.95% 0.11% 

Soda  27.85% 8.24%  Soda  11.35% 1.51% 

Softw 28.04% 8.43%  Softw 7.46% -2.38% 

Steel 24.75% 5.14%  Steel 22.38% 12.54% 

Telcm 18.47% -1.14%  Telcm 13.54% 3.70% 

Toys  25.51% 5.90%  Toys  0.16% -9.68% 

Trans 26.34% 6.73%  Trans 8.18% -1.66% 

Txtls 29.90% 10.29%  Txtls 7.54% -2.30% 

Util  14.76% -4.85%  Util  11.59% 1.75% 

Whlsl 21.51% 1.89%  Whlsl 8.69% -1.15% 

 

Phase 3 Annualized Return Excess Return  Phase 4 Annualized Return Excess Return 

Aero  19.98% 2.91%  Aero  0.96% -3.10% 

Agric 16.69% -0.38%  Agric 8.93% 4.88% 

Autos 12.65% -4.42%  Autos -1.88% -5.93% 

Banks 17.03% -0.04%  Banks 4.57% 0.51% 

Beer  27.73% 10.66%  Beer  8.61% 4.55% 

BldMt 22.20% 5.13%  BldMt 3.93% -0.13% 

Books 17.51% 0.44%  Books 3.90% -0.15% 

Boxes 15.25% -1.82%  Boxes 14.22% 10.16% 

BusSv 17.58% 0.51%  BusSv 4.80% 0.74% 

Chems 15.87% -1.19%  Chems 3.67% -0.38% 

Chips 13.16% -3.91%  Chips -1.62% -5.67% 

Clths 20.71% 3.65%  Clths 14.03% 9.97% 

Cnstr 24.54% 7.47%  Cnstr 12.13% 8.07% 

Coal  35.77% 18.70%  Coal  6.88% 2.82% 

Drugs 27.60% 10.53%  Drugs 14.75% 10.69% 

ElcEq 16.47% -0.60%  ElcEq 4.79% 0.74% 

FabPr 5.59% -11.48%  FabPr -3.69% -7.75% 

Fin   17.57% 0.50%  Fin   3.04% -1.02% 

Food  26.11% 9.04%  Food  11.05% 6.99% 

Fun   23.01% 5.94%  Fun   5.33% 1.28% 

Gold  -7.01% -24.08%  Gold  15.29% 11.24% 

Guns  20.96% 3.89%  Guns  8.96% 4.91% 

Hardw 12.51% -4.56%  Hardw 3.37% -0.69% 

Hlth  18.53% 1.46%  Hlth  6.21% 2.16% 

Hshld 17.34% 0.27%  Hshld 5.13% 1.07% 

Insur 19.80% 2.74%  Insur 2.22% -1.84% 

LabEq 11.84% -5.22%  LabEq -0.87% -4.93% 

Mach  11.56% -5.51%  Mach  1.51% -2.54% 

Meals 22.88% 5.81%  Meals 8.58% 4.52% 

MedEq 23.67% 6.61%  MedEq 15.18% 11.12% 

Mines 9.04% -8.03%  Mines 2.55% -1.51% 
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Market 17.07% 0.00%  Market 4.06% 0.00% 

Oil   17.21% 0.14%  Oil   2.40% -1.66% 

Other 16.23% -0.84%  Other -6.59% -10.64% 

Paper 13.65% -3.41%  Paper 4.59% 0.54% 

PerSv 12.07% -4.99%  PerSv 13.16% 9.11% 

RlEst 4.86% -12.21%  RlEst 3.18% -0.88% 

Rtail 24.80% 7.74%  Rtail 12.74% 8.68% 

Rubbr 14.26% -2.81%  Rubbr 10.01% 5.96% 

Ships 20.42% 3.35%  Ships -2.56% -6.61% 

Smoke 34.54% 17.47%  Smoke 18.08% 14.02% 

Soda  19.35% 2.28%  Soda  7.58% 3.52% 

Softw 20.56% 3.49%  Softw 11.56% 7.51% 

Steel -1.37% -18.44%  Steel -10.91% -14.97% 

Telcm 20.53% 3.46%  Telcm 0.34% -3.72% 

Toys  12.31% -4.75%  Toys  9.55% 5.49% 

Trans 14.58% -2.49%  Trans 5.71% 1.65% 

Txtls 22.86% 5.79%  Txtls -0.25% -4.30% 

Util  18.66% 1.59%  Util  3.08% -0.98% 

Whlsl 17.09% 0.02%  Whlsl 2.37% -1.68% 
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Appendix 2 

 

Annualized industries and market returns as well as annualized standard deviation for the 

period of July 2012 till August 2018. 

 

Phase 1 Annualized Return Annualized Stdev  Phase 2 Annualized Return Annualized Stdev 

Mkt 19.89% 7.47  Mkt 23.92% 9.84 

Agric 19.34% 12.01  Agric 15.21% 12.64 

Food  -1.20% 11.01  Food  25.81% 12.34 

Soda  11.68% 12.49  Soda  9.66% 14.58 

Beer  11.82% 11.98  Beer  23.73% 11.15 

Smoke 4.05% 17.32  Smoke 12.21% 14.01 

Toys  18.91% 17.41  Toys  23.88% 13.16 

Fun   47.91% 17.48  Fun   31.32% 17.44 

Books 5.41% 12.95  Books 27.82% 16.74 

Hshld 6.98% 10.91  Hshld 22.07% 11.3 

Clths 42.80% 12.04  Clths 34.68% 12.32 

Hlth  35.58% 14.73  Hlth  33.96% 12.02 

MedEq 44.26% 10.67  MedEq 31.50% 13.28 

Drugs 17.39% 12.49  Drugs 34.54% 12.75 

Chems 17.59% 8.5  Chems 23.12% 12.71 

Rubbr 12.46% 10.83  Rubbr 27.71% 15.81 

Txtls 2.78% 16.74  Txtls 56.38% 16.32 

BldMt 9.06% 12.45  BldMt 23.39% 17.86 

Cnstr 14.47% 15.88  Cnstr 14.22% 20.66 

Steel 10.62% 19.36  Steel 13.12% 16.21 

FabPr 31.48% 14.99  FabPr 21.79% 26.25 

Mach  15.37% 11.75  Mach  11.88% 14.49 

ElcEq 16.21% 13.24  ElcEq 20.19% 13.9 

Autos 1.66% 10.64  Autos 32.97% 17.68 

Aero  28.94% 15.84  Aero  34.98% 12.11 

Ships 19.67% 10.57  Ships 50.61% 20.34 

Guns  14.28% 14.24  Guns  51.47% 12.1 

Gold  -16.92% 21.18  Gold  -33.13% 38.09 

Mines -0.41% 21.95  Mines -12.60% 22.84 

Coal  12.18% 21.89  Coal  -29.54% 34.57 

Oil   1.71% 13.68  Oil   6.10% 12.5 

Util  7.75% 9.42  Util  11.22% 13.2 

Telcm 2.29% 12.48  Telcm 20.71% 11.18 

PerSv 18.03% 8.77  PerSv 29.48% 17.33 

BusSv 32.27% 9.05  BusSv 34.90% 11.39 
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Hardw 30.89% 15.18  Hardw 0.06% 15.55 

Softw 36.02% 11.84  Softw 21.21% 11.13 

Chips 36.37% 17.39  Chips 39.44% 11.38 

LabEq 34.01% 13.37  LabEq 26.79% 12.04 

Paper 11.81% 12.25  Paper 33.27% 12.1 

Boxes 8.44% 8.84  Boxes 24.66% 16.45 

Trans 19.67% 12.54  Trans 33.37% 11.32 

Whlsl 12.31% 9.7  Whlsl 29.13% 10.25 

Rtail 39.43% 13.73  Rtail 33.21% 12.68 

Meals 20.68% 10.97  Meals 28.53% 9.09 

Banks 17.49% 12.08  Banks 29.65% 12.71 

Insur 20.43% 9.52  Insur 35.59% 10.87 

RlEst 18.63% 11.34  RlEst 23.49% 15.44 

Fin   12.89% 10.25  Fin   38.58% 15.31 

Other 2.16% 10.4  Other 26.90% 11.49 

 

Phase 3 Annualized Return Annualized Stdev  Phase 4 Annualized Return Annualized Stdev 

Mkt 11.52% 7.68  Mkt 8.33% 11.11 

Agric 22.61% 19.19  Agric 0.56% 19.59 

Food  13.60% 11.4  Food  7.60% 11.39 

Soda  5.02% 15.42  Soda  5.65% 10.64 

Beer  11.01% 3.96  Beer  7.72% 10.76 

Smoke 7.77% 14.76  Smoke 16.16% 14.82 

Toys  6.17% 11.35  Toys  -0.12% 19.13 

Fun   22.42% 21.71  Fun   17.64% 21.6 

Books 24.76% 20.69  Books -5.03% 19.08 

Hshld 9.29% 6.47  Hshld 2.59% 9.07 

Clths 8.26% 13.85  Clths -5.80% 11.49 

Hlth  19.63% 15.14  Hlth  -11.70% 15.5 

MedEq 8.26% 12.78  MedEq 5.11% 12.71 

Drugs 19.25% 5.64  Drugs -0.57% 15.68 

Chems 10.50% 9.96  Chems 8.14% 20.5 

Rubbr 16.95% 14.15  Rubbr 7.99% 16.75 

Txtls 49.62% 12.62  Txtls -0.07% 15.65 

BldMt 24.71% 13.4  BldMt 13.67% 17.68 

Cnstr 23.62% 15.66  Cnstr 6.34% 17.53 

Steel 9.59% 13.42  Steel 9.08% 28.01 

FabPr 4.14% 19.69  FabPr 0.73% 33.22 

Mach  21.13% 10.5  Mach  16.00% 19.37 

ElcEq 17.50% 9.34  ElcEq 1.95% 18.19 

Autos 30.81% 8.05  Autos 3.68% 18.93 

Aero  5.97% 9.85  Aero  13.56% 14.65 

Ships 41.31% 7.66  Ships 2.14% 22.37 
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Guns  23.59% 3.58  Guns  20.20% 12.84 

Gold  2.59% 36.49  Gold  35.37% 50.56 

Mines 30.30% 17.33  Mines 9.76% 28.47 

Coal  3.58% 38.58  Coal  -16.69% 59.39 

Oil   17.89% 11.94  Oil   6.26% 23.03 

Util  18.71% 9.03  Util  5.95% 12.02 

Telcm 17.09% 10.8  Telcm 8.11% 13.72 

PerSv 4.74% 18.43  PerSv -1.53% 14.52 

BusSv 9.67% 10.29  BusSv 8.06% 13 

Hardw 14.57% 16.14  Hardw 9.71% 17.57 

Softw 10.78% 12.84  Softw 13.60% 14.27 

Chips 12.55% 9.76  Chips 11.02% 17.6 

LabEq 28.21% 8.48  LabEq 10.76% 14.43 

Paper 13.18% 8.62  Paper 3.76% 13.81 

Boxes 22.54% 10.29  Boxes 5.34% 16.05 

Trans 9.16% 8.21  Trans 5.54% 17.76 

Whlsl 13.12% 6.39  Whlsl -0.60% 15.83 

Rtail 3.09% 7.55  Rtail 2.99% 10.42 

Meals -1.72% 10.96  Meals 6.18% 10.69 

Banks 9.84% 10.91  Banks 16.00% 18.69 

Insur 7.83% 12.37  Insur 13.19% 12.19 

RlEst 18.70% 14.39  RlEst -9.42% 21.05 

Fin   13.48% 12.8  Fin   11.18% 20.41 

Other 3.50% 12.39  Other 10.39% 11.43 
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Appendix 3 

 

Annualized returns, Excess returns and standard deviations for the market as well as the 

49 industries for the period of January 2001 till June 2012. 

 

Phase 1 Excess Return Stdev   Phase 2 Excess Return Stdev 

MKT 29.88% 0.00% 12.25  MKT 4.48% 0.00% 10.61 

Agric 38.89% 9.01% 21.59  Agric 13.00% 8.52% 19.60 

Food  20.89% -9.00% 7.83  Food  12.91% 8.43% 8.50 

Soda  56.97% 27.09% 16.78  Soda  26.81% 22.33% 15.28 

Beer  36.89% 7.01% 11.89  Beer  9.02% 4.54% 10.46 

Smoke 32.06% 2.18% 19.84  Smoke 26.63% 22.15% 16.15 

Toys  50.57% 20.69% 12.44  Toys  -4.02% -8.50% 15.43 

Fun   56.31% 26.43% 24.88  Fun   18.27% 13.79% 16.29 

Books 50.23% 20.35% 19.61  Books -8.21% -12.69% 12.00 

Hshld 33.30% 3.42% 11.57  Hshld 4.87% 0.40% 10.68 

Clths 55.29% 25.40% 16.4  Clths 3.63% -0.85% 14.91 

Hlth  44.72% 14.84% 17.33  Hlth  5.93% 1.45% 14.58 

MedEq 27.62% -2.26% 12.88  MedEq 1.60% -2.88% 13.47 

Drugs 11.81% -18.07% 13.54  Drugs 1.72% -2.76% 10.78 

Chems 54.93% 25.05% 21.32  Chems 11.26% 6.78% 14.14 

Rubbr 53.24% 23.36% 20.13  Rubbr 10.41% 5.93% 14.49 

Txtls 72.45% 42.57% 30.23  Txtls 3.85% -0.62% 17.06 

BldMt 53.25% 23.37% 15.79  BldMt 5.96% 1.49% 16.20 

Cnstr 47.44% 17.55% 23.07  Cnstr -8.59% -13.07% 21.26 

Steel 60.04% 30.16% 25.75  Steel 8.81% 4.33% 23.80 

FabPr 46.67% 16.79% 19.64  FabPr 10.77% 6.29% 19.21 

Mach  65.41% 35.53% 21.59  Mach  8.93% 4.45% 16.75 

ElcEq 55.98% 26.10% 18.97  ElcEq 3.37% -1.11% 15.97 

Autos 79.41% 49.53% 24.51  Autos -4.21% -8.69% 17.74 

Aero  48.22% 18.34% 22.87  Aero  13.30% 8.82% 15.26 

Ships 59.27% 29.39% 24.17  Ships 19.29% 14.81% 23.44 

Guns  17.69% -12.19% 25.04  Guns  15.06% 10.58% 15.69 

Gold  100.20% 70.32% 27.39  Gold  2.86% -1.62% 27.98 

Mines 110.95% 81.07% 18.47  Mines 10.27% 5.79% 29.73 

Coal  91.32% 61.44% 33.86  Coal  14.75% 10.27% 32.73 

Oil   29.50% -0.38% 13.95  Oil   13.33% 8.86% 17.93 

Util  22.94% -6.95% 15.83  Util  13.52% 9.04% 9.06 

Telcm 16.82% -13.06% 19.89  Telcm 12.29% 7.81% 10.24 

PerSv 31.90% 2.02% 15.84  PerSv 0.63% -3.85% 18.89 

BusSv 27.00% -2.89% 17.64  BusSv 3.41% -1.07% 11.14 
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Hardw 40.00% 10.12% 22.96  Hardw 6.10% 1.62% 16.18 

Softw 24.74% -5.15% 11.87  Softw 3.91% -0.57% 13.52 

Chips 49.54% 19.66% 26.98  Chips -4.78% -9.25% 16.51 

LabEq 36.44% 6.56% 20.9  LabEq 5.56% 1.09% 16.19 

Paper 58.16% 28.28% 13.73  Paper 1.04% -3.43% 13.19 

Boxes 36.45% 6.57% 18.22  Boxes 9.59% 5.11% 13.75 

Trans 38.70% 8.82% 17.33  Trans 8.92% 4.44% 11.68 

Whlsl 30.44% 0.56% 12.12  Whlsl 6.92% 2.44% 12.84 

Rtail 34.29% 4.41% 13.51  Rtail 2.48% -2.00% 10.89 

Meals 35.30% 5.42% 12.54  Meals 11.92% 7.44% 11.45 

Banks 36.68% 6.80% 17.39  Banks 1.29% -3.19% 15.40 

Insur 35.56% 5.68% 16.37  Insur 3.93% -0.55% 13.01 

RlEst 57.07% 27.18% 14.63  RlEst 9.51% 5.03% 18.92 

Fin   31.84% 1.96% 19.23  Fin   -1.09% -5.57% 18.51 

Other 38.76% 8.88% 22.06  Other 11.22% 6.74% 15.34 

 

Phase 3 Excess Return Stdev   Phase 4 Excess Return Stdev 

MKT 20.95% 0.00% 11.69  MKT -15.50% 0.00% 22.68 

Agric 44.10% 23.14% 24.21  Agric -4.48% 11.03% 21.43 

Food  5.58% -15.38% 7.81  Food  -2.23% 13.27% 15.36 

Soda  14.04% -6.91% 12.36  Soda  -9.45% 6.06% 31.75 

Beer  10.72% -10.23% 10.76  Beer  -9.34% 6.17% 16.79 

Smoke 33.10% 12.15% 15.44  Smoke 37.63% 53.13% 26.14 

Toys  34.48% 13.53% 18.4  Toys  -3.77% 11.73% 31.81 

Fun   32.77% 11.82% 21.94  Fun   -12.39% 3.11% 43.07 

Books 17.41% -3.54% 13.25  Books -16.76% -1.26% 26.7 

Hshld 13.55% -7.40% 11.42  Hshld -7.28% 8.23% 16.85 

Clths 48.49% 27.54% 17.39  Clths -9.13% 6.38% 29.54 

Hlth  14.98% -5.97% 15.39  Hlth  -14.44% 1.06% 26.14 

MedEq 20.34% -0.62% 12.47  MedEq -5.55% 9.95% 20.04 

Drugs 17.19% -3.76% 12.38  Drugs -7.90% 7.61% 17.82 

Chems 28.93% 7.97% 18.92  Chems -17.13% -1.63% 27.56 

Rubbr 25.29% 4.34% 15.03  Rubbr -11.58% 3.92% 30.12 

Txtls 29.18% 8.23% 17.1  Txtls -13.70% 1.81% 50.07 

BldMt 27.38% 6.43% 19.64  BldMt -15.20% 0.30% 31.7 

Cnstr 60.62% 39.67% 22.95  Cnstr -2.75% 12.76% 32.6 

Steel 37.18% 16.22% 27.88  Steel -31.06% -15.56% 47.18 

FabPr 28.36% 7.40% 27.94  FabPr -18.51% -3.01% 35 

Mach  38.97% 18.02% 23.34  Mach  -16.49% -0.99% 36.62 

ElcEq 33.75% 12.80% 20.08  ElcEq -19.97% -4.47% 32.61 

Autos 31.73% 10.78% 21.2  Autos -23.09% -7.59% 44.51 

Aero  26.88% 5.93% 12.24  Aero  -17.20% -1.70% 33.23 

Ships 27.28% 6.33% 22.06  Ships -6.44% 9.07% 35.28 
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Guns  20.93% -0.02% 12  Guns  3.90% 19.40% 29.38 

Gold  34.43% 13.48% 22.53  Gold  15.11% 30.61% 42.3 

Mines 67.06% 46.11% 29.2  Mines -10.81% 4.70% 36.62 

Coal  95.94% 74.98% 35.67  Coal  -9.73% 5.78% 62.34 

Oil   41.74% 20.79% 21.13  Oil   -13.37% 2.13% 22.98 

Util  23.34% 2.39% 9.37  Util  -13.76% 1.75% 19.9 

Telcm 14.58% -6.37% 11.39  Telcm -18.11% -2.61% 28.29 

PerSv 9.62% -11.33% 22.84  PerSv 6.43% 21.93% 20.28 

BusSv 22.17% 1.22% 16.23  BusSv -15.55% -0.04% 27.64 

Hardw 30.54% 9.59% 21.99  Hardw -16.53% -1.03% 45.27 

Softw 23.16% 2.20% 20.24  Softw -9.68% 5.82% 37.15 

Chips 25.40% 4.45% 20.79  Chips -20.84% -5.33% 46.53 

LabEq 31.48% 10.53% 21.73  LabEq -17.61% -2.11% 36.17 

Paper 16.43% -4.52% 14.13  Paper -13.37% 2.13% 24.39 

Boxes 33.03% 12.08% 16.84  Boxes 3.67% 19.17% 27.51 

Trans 23.58% 2.62% 19.37  Trans -10.10% 5.40% 23.01 

Whlsl 22.86% 1.91% 13.89  Whlsl -14.95% 0.55% 21.73 

Rtail 27.93% 6.97% 11.79  Rtail -6.37% 9.14% 22.64 

Meals 32.61% 11.66% 14.67  Meals -2.56% 12.95% 20.97 

Banks 7.01% -13.94% 14.31  Banks -19.51% -4.01% 28.79 

Insur 23.16% 2.20% 11.68  Insur -23.68% -8.18% 25.38 

RlEst 31.43% 10.48% 24.4  RlEst -9.71% 5.79% 41.54 

Fin   27.24% 6.28% 18.27  Fin   -19.69% -4.19% 36.43 

Other 11.06% -9.90% 11.88  Other -31.80% -16.29% 30.8 
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One-Way ANOVA test on both monthly and annualized excess industry return for the 

period of January 2001 till June 2012. 

 

 Excess Monthly p-value Excess Annualized p-value 

Agric 0.79 0.98 

Food  0.07 0.02 

Soda  0.43 0.42 

Beer  0.69 0.37 

Smoke 0.78 0.16 

Toys  0.12 0.08 

Fun   0.6 0.97 

Books 0.14 0.21 

Hshld 0.57 0.66 

Clths 0.23 0.13 

Hlth  0.88 0.77 

MedEq 0.43 0.42 

Drugs 0.26 0.52 

Chems 0.42 0.13 

Rubbr 0.82 0.36 

Txtls 0.59 0.23 

BldMt 0.71 0.19 

Cnstr 0.04 0.05 

Steel 0.29 0.52 

FabPr 0.9 0.56 

Mach  0.31 0.16 

ElcEq 0.18 0.19 

Autos 0.16 0.14 

Aero  0.62 0.86 

Ships 0.91 0.64 

Guns  0.55 0.61 

Gold  0.46 0.51 

Mines 0.23 0.17 

Coal  0.74 0.52 

Oil   0.81 0.2 

Util  0.82 0.44 

Telcm 0.25 0.04 

PerSv 0.13 0.1 

BusSv 0.99 0.6 

Hardw 1 0.96 

Softw 0.33 0.8 

Chips 0.76 0.6 

LabEq 0.91 0.81 

Paper 0.13 0.12 
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Boxes 0.32 0.97 

Trans 0.94 0.91 

Whlsl 0.99 0.78 

Rtail 0.46 0.67 

Meals 0.96 0.6 

Banks 0.62 0.09 

Insur 0.51 0.34 

RlEst 0.91 0.8 

Fin   0.77 0.82 

Other 0.12 0.09 
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Appendix 4 

 

Findings of the alternative sector rotation strategy frequency study on the January 2001 

till June 2012 period. 

 

 

 Phase 1 Frequency out of 4 

Aero  1   1 1 3 

Agric 1  1   2 

Autos 1  1 1 3 

Banks 1 1 1   3 

Beer  1     1 

BldMt 1  1 1 3 

Books 1   1 2 

Boxes 1     1 

BusSv    1   1 

Chems 1 1 1 1 4 

Chips   1 1   2 

Clths 1 1 1 1 4 

Cnstr 1 1 1   3 

Coal  1 1 1 1 4 

Drugs       0 

ElcEq 1  1 1 3 

FabPr 1  1 1 3 

Fin     1 1   2 

Food  1     1 

Fun   1 1  1 3 

Gold  1  1   2 

Guns  1     1 

Hardw   1 1 1 3 

Hlth  1  1 1 3 

Hshld 1   1 2 

Insur 1   1 2 

LabEq   1 1 1 3 

Mach  1 1 1 1 4 

Meals 1 1    2 

MedEq 1  1   2 

Mines 1  1 1 3 

Oil   1  1   2 

Other   1  1 2 

Paper 1  1 1 3 
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PerSv 1 1 1   3 

RlEst 1  1 1 3 

Rtail 1 1    2 

Rubbr 1 1  1 3 

Ships 1  1 1 3 

Smoke 1  1   2 

Soda  1  1   2 

Softw   1  1 2 

Steel 1 1 1 1 4 

Telcm     1 1 

Toys  1 1 1 1 4 

Trans 1 1  1 3 

Txtls 1  1 1 3 

Util  1 1    2 

Whlsl 1     1 2 

 

 

 Phase 2 Frequency out of 10 

Aero  1   1   1 1 1 1 1   7 

Agric 1  1   1 1  1   5 

Autos      1 1 1 1    4 

Banks 1  1 1 1     1 5 

Beer     1 1 1 1 1 1  1 7 

BldMt 1 1 1  1   1    5 

Books          1   1 

Boxes 1 1    1  1    4 

BusSv 1 1  1 1 1      5 

Chems 1 1   1 1 1 1 1   7 

Chips   1     1     2 

Clths 1 1    1  1 1   5 

Cnstr   1        1 2 

Coal  1 1  1 1       4 

Drugs    1      1 1 3 

ElcEq   1  1 1  1 1    5 

FabPr 1 1   1    1   4 

Fin     1  1 1       3 

Food  1 1 1  1   1 1   6 

Fun     1 1  1 1 1 1 1   7 

Gold      1 1  1 1    4 

Guns  1 1 1  1 1 1  1 1 8 

Hardw   1     1   1 3 

Hlth    1 1   1   1 1 5 

Hshld 1  1    1 1    4 
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Insur 1   1  1  1    4 

LabEq   1   1 1 1 1 1   6 

Mach    1   1 1 1 1 1   6 

Meals 1 1   1 1  1 1   6 

MedEq 1  1   1 1  1 1 6 

Mines     1 1 1 1     4 

Oil   1 1  1 1  1  1   6 

Other 1  1 1   1 1 1 1 7 

Paper 1   1  1  1    4 

PerSv 1 1 1   1   1   5 

RlEst 1 1 1   1  1 1 1 7 

Rtail 1     1    1 3 

Rubbr 1 1   1 1  1 1 1 7 

Ships 1 1 1 1 1   1 1   7 

Smoke   1 1 1  1  1 1 1 7 

Soda  1 1 1  1 1 1 1 1 1 9 

Softw   1  1   1  1 1 5 

Steel 1 1   1 1      4 

Telcm   1 1  1 1  1 1 1 7 

Toys        1  1    2 

Trans   1  1 1   1    4 

Txtls 1 1    1  1  1 5 

Util  1 1 1 1 1 1  1 1 1 9 

Whlsl   1     1 1   1 1   5 

 

 

 Phase 3 Frequency out of 9 

Aero    1   1   1   1 1 5 

Agric 1 1   1 1 1  1 6 

Autos    1   1  1   3 

Banks 1   1       2 

Beer    1    1 1  1 4 

BldMt 1 1 1   1  1 1 6 

Books      1 1  1 1 4 

Boxes 1 1  1 1 1 1    6 

BusSv    1 1  1  1 1 5 

Chems 1 1   1  1 1   5 

Chips    1 1  1  1 1 5 

Clths 1 1 1 1 1   1 1 7 

Cnstr 1 1 1 1  1 1    6 

Coal  1 1 1   1 1 1   6 

Drugs     1 1 1 1  1 5 

ElcEq 1 1 1 1  1 1 1 1 8 
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FabPr 1 1    1 1 1   5 

Fin   1 1 1 1 1 1 1 1   8 

Food    1     1    2 

Fun        1   1   2 

Gold  1   1   1  1 4 

Guns  1   1 1  1  1 5 

Hardw    1  1 1  1 1 5 

Hlth    1      1   2 

Hshld     1 1  1  1 4 

Insur 1 1 1 1   1    5 

LabEq    1 1    1   3 

Mach  1 1 1 1  1  1 1 7 

Meals 1 1 1 1 1   1 1 7 

MedEq 1 1   1  1    4 

Mines 1 1 1 1 1 1  1   7 

Oil   1 1 1  1 1 1 1   7 

Other     1     1 2 

Paper     1  1     2 

PerSv    1   1 1    3 

RlEst 1 1 1   1     4 

Rtail 1  1    1 1 1 5 

Rubbr    1 1 1   1 1 5 

Ships 1  1  1  1 1 1 6 

Smoke   1   1  1  1 4 

Soda     1 1  1   1 4 

Softw      1  1 1   3 

Steel 1 1 1 1 1 1  1   7 

Telcm 1    1 1     3 

Toys  1   1 1 1  1 1 6 

Trans 1   1   1 1 1 5 

Txtls 1  1 1  1 1 1   6 

Util  1 1 1  1  1  1 6 

Whlsl   1 1 1       1 1 5 

 

 

 Phase 4 Frequency out of 4 

Aero      1   1 

Agric 1 1 1  3 

Autos 1    1 

Banks 1 1   2 

Beer     1 1 2 

BldMt 1    1 

Books 1 1   2 
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Boxes 1 1  1 3 

BusSv    1 1 2 

Chems 1 1   2 

Chips    1 1 2 

Clths 1 1  1 3 

Cnstr 1 1 1  3 

Coal  1  1  2 

Drugs   1 1 1 3 

ElcEq   1   1 

FabPr 1   1 2 

Fin     1 1  2 

Food  1 1  1 3 

Fun   1  1  2 

Gold  1 1 1 1 4 

Guns  1 1  1 3 

Hardw   1 1 1 3 

Hlth  1   1 2 

Hshld 1 1  1 3 

Insur 1 1   2 

LabEq    1 1 2 

Mach  1  1  2 

Meals 1  1 1 3 

MedEq 1 1 1 1 4 

Mines 1  1  2 

Oil   1 1  1 3 

Other      0 

Paper 1 1   2 

PerSv 1 1 1 1 4 

RlEst 1 1 1  3 

Rtail 1   1 2 

Rubbr 1    1 

Ships 1  1  2 

Smoke 1  1 1 3 

Soda  1 1  1 3 

Softw 1 1  1 3 

Steel    1  1 

Telcm   1 1 1 3 

Toys  1 1   2 

Trans 1 1  1 3 

Txtls 1    1 

Util     1 1 2 

Whlsl     1 1 2 
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