Homework for firm structure and competitive dynamics

1. Firm size and market segmentation. Large firms often serve the market segment with large and stable customers and leave small and unstable customers to smaller firms.  Suppose the total market size of a product is 400 million, of which 300 million is stable with uncertainty level at 45% per annum and the other 100 million is more volatile with uncertainty level of 65% per annum.  Suppose there are two firms in the market.  One is the dominant firm with the level of fixed asset at 40 million and the other is the fringe firm with the level of fixed asset at 5 million.  Assume the unit value of the product is 1 million, discount rate to be 8% and the facilities last 20 years.  If the dominant firm only serves the 300 million stable market segment and leave the 100 million volatile market segment to the fringe firm, calculate the profit of the dominant firm and the fringe firm?  If the dominant firm decides to serve the whole market, because of the need to cater the more volatile market segment, its internal operation has to adapt according to the rhythm of the high volatility.  Hence the level of uncertainty of the whole firm will be adjusted to a higher level that is close to 65%, the level of uncertainty of the volatile market segment.  With this level of uncertainty, calculate the profit of the dominant firm.  Explain why dominant firms and fringe firms often coexist in the same market. 
The profit of a firm is 
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2. Pricing strategies of different firms.  Suppose there are two gas stations, one from a small independent firm and the other from a large branded firm, in two cities.  Each gas station sells 30 unit of gasoline daily and gasoline price of 1. Large firm has a fixed cost of 5 and small firm has a fixed cost of 2.  We further assume the discount rate is 12% per year and the duration of the fixed assets of both firms are 15 years. If the usual uncertainty rate is 35%, what are marginal costs of two gas stations? 

If each gas station decided to start and aggressive price competition to increase daily volume to 50, the uncertainty rate will increase to 55%.  Calculate the marginal cost for both gas stations. The profit difference of the gas stations from the small independent firm will be 
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While the profit difference of the gas station from the large firm will be
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From the above calculation, explain the empirical patterns that large firms often engage in price collusion while small firms are more aggressive in price competition. 

3. Firm survival and environment. Suppose there are two gas stations, one from a small independent firm and the other from a large branded firm, in two cities.  Each gas station sells 30 unit of gasoline daily and gasoline price of 1. Large firm has a fixed cost of 5 and small firm has a fixed cost of 2.  We further assume the discount rate is 12% per year and the duration of the fixed assets of both firms are 15 years. If the uncertainty rate in a stable environment, such as a city in Atlantic or prairie area, is 25%, what are profits of each gas station? If the uncertainty rate in a volatile environment, such as a city in southern Ontario, is 55%, what are profits of each gas station?  If the difference of profit levels of two gas stations is large, the more profitable gas station can squeeze out the other one by lowering prices to achieve monopoly or oligopoly. If the difference of the profit levels of two gas stations is small, no one will attempt to squeeze out the other one by lowering prices because no one can afford to do so. From the calculation, explain the often observed pattern that high fixed cost systems dominate in stable environment while low fixed cost systems thrive in volatile environments. 
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