Trend, Business Cycles and Fibonacci retracements in the Kenya GDP data 2000 to 2011
Introduction
GDP is one of the major measures of economic growth of a country (Kira, 2013). The Kenyan GDP 2000 to 2011 seems to indicate a general trend of growth, a further movement with the business cycles (World Bank, 2011). Moreover, the short ups and downs may seem a random stochastic movement. 
The question was: how could the seemingly random movement, in the GDP data, be explained so as to enhance better decision making in future?
This paper sought to dissect the GDP data into trend, business cycles and to examine the relevance of the Fibonacci sequence and its derivative ratios, in particular, to the GDP data for 2000 to 2011 period. It sought to find out whether Fibonacci analysis; if it were used in the GDP data would give the decision makers a better per view of the trend in the economy.
When the French monk Leonardo of Pisa, AKA Fibonacci, introduced the Arabic numerals to Europe, it was little known to him that his contributions to mathematics could intrigue even the analysis of the GDP.
Many are the applications of the Fibonacci sequence in various disciplines (Courant, 2010). . It can be used to describe much of what appears in nature from the microscopic DNA to the enormous galaxy way (Grigas, 2013). In finance it gained popularity in both fundamental and technical analysis (Bhattacharya & Kumar, 2006). What has come to be referred to as Fibonacci retracements is an uptrend, of say in the GDP to a Fibonacci support level. Fibonacci analysis is used in technical analysis that involves detecting prospective support and resistance points in security prices based on historical price movements and reversals. This kind of analysis is based on the mathematical findings of one Leonardo da Pisa AKA Fibonacci. Fibonacci analysis is said to give a prediction value in time horizon (Fischer & Fischer, 2003)
Method
This paper took and run the time series of GDP for the period between 2000 and 2011 from Open Data Kenya. It took the chart of the random movements of the GDP to locate the expected retracement points both for the uptrend and the downtrend. It then made the observation to locate the actual retracement points that the prices of the securities took. 
[bookmark: _GoBack]Data Analysis
Microsoft Excel {office 2013} was used in data analysis. This is majorly because the data from the open data Kenya could easily be downloaded in excel format. The office 2013 was the most convenient available office spreadsheet in the analysis.
Excel was used to graph the trend line, graph moving averages to depict the cycles and Forex Fibonacci calculator v2.0 was used to calculate the expected Fibonacci retracement points
Data, Results and Discussion

Source ; secondary data: (ICT Authority, 2015)
There was general trend movement in the data that is accounted to the decisions of the various players in the economy. This can be seen well by the best line of fit in the data as below:

The above graph indicates the best line of fit, the equation of the best line of fit and the R2 value. Taking the amount in millions of Kshs for y and Quarters from 2001to be x the equation is y = 14400x + 1E+06.  R2 =0.9484

There are also notable cycles that can be attributed to business cycles in the economy. This implies that the short ups are indications of expansion in the economy while the short downs are indications of contractions. These can be caused by the changes in demand in the general economy due to seasons of the year as was the case has been in other places (Cardarelli & Kose, 2004).
The seasonal changes can be illustrated using the moving averages as below:

The particular turning points of the short ups and downs could be said to be random. This may make the decision makers think that the turning points are purely random hence being seen in the light of Brownian motion. Whereas we do not reject that there is a stochastic random component in the turning points, we not that the turns to a great extent followed the Fibonacci ratios.
Fibonacci sequence starts with 1 and increases by the previous number. This yields the sequence 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, …
 Two numbers are said to be in the golden ratio if their quotient is the same as the quotient of their summation to the larger of the two quantities i.e. where  is the larger number and  is the smaller number:
  φ


Conclusions
Fibonacci analysis may not work as a standalone system to be used when analyzing the GDP data movements. However, it can be an effective constituent of the analysis.
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