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Abstract

: The prices of chemical products are fluctuated by several factors. The chemical companies can't predict and be

ready to all of these changes, so they are exposed to the risk of a profit fluctuation. But they can reduce this risk by making
a well-diversified product portfolio. This problem can be thought as the optimization of the product portfolio. We assume that
the profits come from the ‘spread’ between a naphtha and a chemical product. We calculate a mean and a variation of each
spread and develop an automatic module to calculate the optimal portion of each product. The theory is based on the
Markowitz portfolio management. It maximizes the expected return while minimizing the volatility. At last we draw an
investment selection curve to compare each alternative and to demonstrate the superiority. And we suggest that an investment

selection curve can be a decision-making tool.

Keywords : chemical product, Markowitz model, portfolio optimization, diversification, risk reduction
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Fig. 1. Spread changes of the chemical products.
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Table 1. Mean and deviation of the product spread.

AE W (USDMT) | FFHA} (USDMT)
Ethylene 282.28 166.87
Propylene 271.06 131.21
ABS 749.06 164.91
Benzene 20291 183.72
Toluene 124.87 92.33
Mixed Xylene 119.33 69.49
Styrene 458.38 189.22
LLDPE 433.04 126.56
LDPE 501.75 164.01
HDPE 417.71 115.88
PP 431.63 128.74
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Fig. 2. Production ratio of the real process.
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Fig. 3. Optimal point calculation.
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Table2. Optimization result.

FAL L0 aam| ERFA
Gang |[TH A e

Ethylene 0.09 -0.0975 -0.5889
Propylene 0.09 0.2518 0.2558
ABS 0.09 0.0000 0.0000
Benzene 0.09 -0.2661 0.0902
Toluene 0.09 0.3000 0.0615
Mixed Xylene 0.09 0.3000 0.0266
Styrene 0.09 0.0000 0.0422
LLDPE 0.09 0.2118 0.0000
LDPE 0.09 0.0000 0.0000
HDPE 0.09 0.3000 1.1127
PP 0.09 0.0000 0.0000
FE=HXHUSD

/naphtha MT) 125.36 80.43 105.93

HEUSD
fnaphtha MT) 363.46 278.54 417.92

Total Spread (USD/naphtha MT)
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Fig. 4. The sums of the spreads in three cases.
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