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6.1
Summary of Findings

The pharmaceuticals industry is set to become the fourth pillar of the Singapore manufacturing sector. This adds to the importance and usefulness of building a relevant forecasting model for the industry. The study attempted to predict the cyclical component of the industry, through which the next turning point of the pharmaceuticals industry in Singapore is predicted by using a leading diffusion index constructed from a set of leading indicators. A set of twenty-nine potential leading indicators is examined. Most of them are variables of the chemicals industry, as data for the pharmaceuticals industry do not span over sufficient time period for SAS X11 analysis. While the chemicals industry is very closely related to the pharmaceuticals industry, its variables may serve as good proxies for the insufficient data of the pharmaceuticals industry. Five indicators were chosen as the best leading indicators. The chosen indicators are all business expectations data of the chemicals industry:

· Performance: Overtime

· Performance: Output

· Performance: Delivery in Singapore

· Performance: Average Selling Price

· Forecast: General Business (next 6 months)

The above may suggest that expectation surveys may provide more effective leading indicators than quantitative data. The leading index constructed is able to track 55.6% of the pharmaceuticals turning points under leading characteristics. This index is relatively more accurate than other indices constructed in this study using different combinations of indicators.

Further examination of Arima extrapolated trend cycle data allowed the next turning point to be identified from extended cyclical values. This method points to a similar forecast as the index above. Both methods suggest that the next trough of the pharmaceuticals industry should be in 2000Q4. However, the supplementary forecast by a more risky index, and the recent slowing down of the US economy may also prolong the current downturn to a trough in 2001Q2.   

6.2
Limitations of this Study

The pharmaceuticals industry, being relatively new in Singapore, is only given more detailed coverage in industrial reports by the EDB from 1998 onwards. This greatly restricted the use of pharmaceuticals industry data as availability is greatly reduced in terms of time period spanned. Unquestionably, it failed the SAS X11 programme requirement for a minimum of 20 quarters (5 years) of data. The use of the chemicals industry as a proxy overcomes the problem but it cannot completely make up for this limitation. Moreover, the subjective selection of all the variables was only as adequate as how much was understood of the business cycle, which is incomplete by itself. Apart from this, no statistical test was performed to assess the statistical adequacy of the indicators chosen. This was because the ultimate construction of leading indices had a higher priority over the proving of statistical adequacy. Although a statistical test like the Granger causality test could be performed on the indicators, it may drastically reduce the number of suitable indicators, such that it will be impossible to construct any index for forecasting purposes. Nevertheless, the lack of such a test was compensated by the stringent set of selection criteria imposed upon the indicators.

Of the chosen indicators, eight failed the X11 Arima process. This resulted in data loss in both backward and forward directions. Although an attempt was made to extend the cycle for one of the indicators chosen to form an index, the judgmental method of using growth rates may still impair the accuracy of the index constructed. 

A 16-quarter moving average method was chosen and applied across for consistency. It may be possible that other moving average values or even the exponential smoothing method may enhance the calculation of the data series’ trend values.       

Like all other forecasting tools that exist, the index 5LDI developed, is imperfect and cannot be flawless in its application. There are far more factors both qualitative and quantitative that may have gone unnoticed, with which a more accurate forecast can be made from a more comprehensive viewpoint.

If there are any achievements to speak of despite the limitations, this study may be the first to apply the LEI approach on the Singapore pharmaceuticals industry. A relatively reliable index, the 5LDI, was developed and used to provide a reasonable forecast for the industry. The study provided a link between the annual industrial output figures with the major events that took place. It went further to refine the annual data by pinpointing the turning points by quarter. In this process, it demonstrated the usefulness of the decomposition method. The cyclical component extracted from quantitative data was shown to be useful in reflecting the qualitative information. This displayed the practical feasibility of the theories involved, and dispelled any belief that the theoretical concepts considered should only be confined in textbooks. 

6.3
Suggestions for Future Research

It is a great pity that variables for the pharmaceuticals industry exist yet do not exist long enough to enable the better use of them. A similar study of this nature that occurs at a later time should certainly achieve better results by utilizing data that directly pertains to the industry. Also, the future study should extend the selection of indicators to beyond those of Singapore. This may reflect the industry better, as it is after all an export intensive industry.

The Granger causality test may be used to substantiate the statistical adequacy of the chosen indicators. Although this may further narrow down the number of suitable indicators for an index, it may improve the quality of the set of chosen indicators and hence lead to a better-performing index. Another statistical test, the Neftci’s probability test, may also be introduced in future studies. This test will be able to complement the forecast of a turning point by further providing the probability of its occurrence. 
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