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Decision Making in complex environment 
-Industrial Subgroup selection of stock investment 
By    Yingjie Liu

  Kai Li

Introduction/Background

Last semester, we took the course Practicum of Investment Management in which we invest about $300,000 in stock market under the instruction of Prof. Akin. The investment strategy of the portfolio is to track the S&P500 and try to outperform it at the same risk level. We were in charge of the industrial sector that had 52 stocks in the index and about amounted to 11% market value of S&P500.

The industrials sector consists of 11 sub groups according to Global Industry Classification Standard (GICS):

· Aerospace & Defense —10 stocks

· Air freight & Logistics – 3 stocks

· Airlines – 1 stock

· Building Product – 2 stocks

· Commercial services & Supply – 9stocks

· Construction & Engineering – 1 stock

· Electrical equipment –3 stocks

· Industrial conglomerates – 4 stocks

· Machinery – 13 stocks

· Road & rail –5 stocks

· Trading companies & distribution – 1stock

To simplify the decision-making process, we reorganized and classified them down to 5 groups:

· Aerospace & Defense –10

· Transportation – 6
· Commercial services, logistics & Supply –12

· Capital goods – 20 

· Construction & Building – 4 

To make an investment with sound basis, we first need to decide which sub groups are to be considered as most favorable under current situation before we select the companies.    
Ultimate goal for subgroup selection
The goal is to find the priority of the sub groups considering interior and exterior situation. This step is essential because as mentioned above, we have only $33,000 to invest and should be able to outperform the group index of the basket of 52 stocks. That is, we may have to invest 2-4 stocks to reduce transaction costs. 
Main Model
BOCR Networks and Cluster Definitions

The process of benefits, opportunities, costs, and risks model (BOCR) is first to build the networks and sub networks for each of the BOCR Merits. Under different subnets, we define interactions with respect to the control hierarchy established.  The benefits networks decide the alternatives that yield the most benefit and the opportunities networks determine the alternative that offers the most opportunities, whereas the costs networks indicate the alternative that is the most costly and the risks networks the most risky.
The importance of the 4 merits must then be determined by rating them with respect to the strategic criteria of decision- maker. Strategic criteria are those values that must be satisfied regardless of the particular decision being made. The BOCR are not equally weighted in every decision, and their priorities are established in this decision by rating the most important alternative (the one with the highest value which is the best under benefits and opportunities, and the worst under costs and risks) against the strategic criteria.
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          Decision Sub-networks with Clusters and Nodes for each of the BOCR.

Control Criteria and Subnets of the BOCR

We consider the extrinsic and intrinsic factors as control criteria for each BOCR merits. The importance of control criteria are established through pair-wise comparison.  The control criteria in turn have associated sub networks that contain the alternatives of the decision and clusters of elements.  Thus priorities for the alternatives are determined in each of the subnets, and then weighted by the control criteria weights and lifted to give the final priorities considering each merits. 
· Alternatives

                           Aerospace & Defense
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Alternative Rankings from the Benefits/Extrinsic Subnet
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Alternative Rankings from the Benefits/Intrinsic Subnet
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Synthesized Result for the Benefits Merits
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In the opportunities, costs and risks models, the decision subnets are built based on the same logic as that of the benefits subnets.  The details of their clusters and nodes are similar to that of benefits and will not be shown here.  The results for each of the control criteria for opportunities, costs and risks are given below.
We show only the final synthesized results for Opportunities, Costs, and Risks.

Synthesized Result for the Opportunities Model
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Synthesized Results for the Costs Model
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Synthesized Results for the Risks Model
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Decision Rating Model
The strategic criteria we used to rate the BOCR includes Market, Technology, Social/Political, Economic and Investor Objective:

Market
Market is essential for growth of the companies in the industrials sector. We can observe the situation especially in the global economy as the importance of emerging market is increasing and give driving power for US companies whose products approach saturated point in local market.

Technology

Lots of companies in industrial sectors gain their advantages and financial status through control on key technology. At the same time, technology cannot generate benefits for the company unless it meets the exact need of market. 
Social/Political

Many companies in industrials sector play an important role in the overall economy, technology and security of the country. The social and political issues can play a positive or negative role on the success of the company.
Economics

The effect of fiscal/monetary policies generally falls onto the companies of the industrials sector first. That does not mean the companies have nothing to do to influence the policy making process.
Investor Objective

The investor objective plays the most important role in portfolio management. With all the instruments on financial markets of significantly different characteristics, the stock selecting process and logic may quite differ case by case.

The priorities that result from the ratings of the BOCR for this decision show that the most important merit is Benefits at 37.16% followed by Opportunities at 28.11%.  This means that the priorities of the alternatives under benefits are weighted more heavily.  Benefits drive the decision at 37.16%, much more important than the Costs and Risks by 19.3%.
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BOCR Model: Overall Synthesized Results
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As we can see, from the overall synthesized results above, we should invest the money in the sub sectors in the descending order: capital goods, commercial services, Logistics & Supply, Aerospace & Defense and so on.
Sensitivity Analysis
Sensitivity analysis is shown below. In most of the cases, capital goods sub group is the best choice no matter what the priorities of Benefits, Opportunities or Risks are. At a priority of less than about 0.4 for Costs, capital goods subgroup is the best choice, but above that the choice shifts to Commercial services, Logistics & Supply. One might interpret this as now it is the dominant time for investors to invest in capital goods as it is connected with less risk, more benefits and opportunities. We can also found that if the priority of risk increase to around 0.6, the Aerospace & Defense will become better than Commercial services and take the second position. Further more, the similar situation happens if the priority of benefit increase to over around 0.54, the Aerospace & Defense will become better than Commercial services.
                           Benefits                                                         Opportunity
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Conclusion

In our synthesized result, we can see capital goods and commercial services, logistics & supply are the top two options among all alternatives. It sounds reasonable as we know the oil price and housing industry play a strong negative role on related industries. Capital goods, Commercial services, Logistics & Supply are now gaining profit on expanding market and transforming economy. We also noticed that Capital goods is not always the best choice when the importance of costs changes.
As a result, we will try to select 2 to 4 securities in capital goods and commercial services, logistics & supply and hopefully they can outperform the overall industrial sector.
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