
AEXAM #5"


Additional Solutions and Notes: Ec 8100/ Final Exam

Part II.
1. (Note that MLC, marginal labor cost is the same concept as the more general MFC, marginal "factor" cost).

a.  MLC = .02 L.  This is derived from the manipulation of the labor supply equation

(L = 100w) to yield w = ALC (avg. labor cost) = .01L.  Since ALC = .01L, total labor cost will be ALC x L, or .01L2.  Since MLC is the first derivative of total labor cost with respect to labor, we get MLC = .02 L, which clearly lies everywhere above ALC, and in this linear case has twice the slope of ALC.

b.  As exhibited by the simple numerical example given in class, the essential point again reflects our familiar relationship between marginals and averages.  In every case we have seen, be it marginal revenue vs. average revenue, marginal cost vs. average cost, marginal product vs. average product, we have been able to perform this simple mathematical

manipulation:

           Marginal = Average + X (dAverage/dX), where X stands for whatever "choice variable" is at issue (i.e. in the revenue case X was quantity sold, in the cost case X was quantity produced, in the product case X was a particular input like L or K).

Here, we have marginal labor cost (or more generally marginal "factor" cost) vs. average labor cost, so X refers to amount of labor hired.

Thus, since Total labor cost = ALC x L, and since MLC = dTLC/dL, we get the familiar:

       MLC = ALC dL/dL + L dALC/dL, or simply MLC = ALC + L dALC/dL, meaning that the marginal labor cost of the, say 4th unit of labor hired, will be the average labor cost of 4 units (which is the wage required to hire 4 units, when there is no interunit wage discrimination) + the change in ALC as we go from 3 to 4 applied to the "intramarginal" three units of L.    

c.  The monopsonist will hire 225 units of labor since that is the L that equates the marginal labor cost and the marginal revenue product (or marginal benefit of hiring more L).  From class, we see that since MLC = .02L, we need to get marginal revenue product as a function of L so we can solve for L directly.  Since L = = - 50w + 450, we derive

w = 9 - .02L.  Note that we can set MRP = w in this equation, since the marginal revenue 

product is the maximum wage an employer would pay for a given quantity of labor, even though the employer will pay less if that is possible (which it will be in this case of monopsony power).  Thus, set 9 - .02L = .02L, which yields L = 225.  From class, we said that once this quantity of L is determined, the wage the monopsonist will pay is based on the labor supply curve (ALC).  Based on ALC = .01L, when L = 225, we get w = $2.25 per hour for 225 hours of L.  

Quick Pedagogical Note:  Notice that the degree of "monopsonistic exploitation" of labor is the difference between the marginal value of the 225th hour of labor to the employer, i.e. $4.50 (calculated by plugging 225 back into the MRP equation, Max w = MRP = 9 - .02L, or MRP = $4.50), and the actual wage rate paid, $2.25.  For this reason, do not be troubled by the fact that if you plugged $2.25 into the original version of the labor demand = MRP equation, L = -50w + 450, you would get L = 337.50, which clearly is not equal to the actual amount hired here of L = 225.  This is, again, due to the ability of the monopsonist to pay less than the MRP for any given L; it is able to operate "off" its demand curve by achieving the (w, L) combination of ($2.25, 225), even though on the MRP curve only the combinations ($2.25, 337.5) and ($4.50, 225) are possible.  Note that this is the monopsony equivalent of "not having a well-defined demand curve for L" to the monopolist's "not having a well defined supply curve of output" as described in the text pp. 454-455, "A Monopolist Has No Supply Curve."  Again, this is an example of the analytical similarity in the two cases.

d.  Finally, with perfect wage discrimination (note that wage discrimination here does not mean gender, race, sexual preference or other forms of possible discrimination, but means instead interunit wage discrimination in the sense of being able to pay different wages for different units of L), the MLC curve is identical to the labor supply curve, i.e. is equal to w (note that now ALC is no longer identical to the labor supply curve).  Thus, hiring expands to the point at which the labor supply curve = MLC intersects the MRP curve, and we get the "competitive" amount of L hired at L = 300, derived from setting

9 - .02L = .01L.  Note also that the MRP of the 300th unit hired is now $3.00, but instead of having to pay $3.00 for all units hired, the perfectly discriminating monopsonist pays less than $3.00 for all units up to 300 by paying only the reservation wage per unit for all "intramarginal units," thus fully extracting all labor "producer surplus."  Hence, the labor market operates "more efficiently" in the sense of no "suboptimal" hiring of labor, however, there is a "distributional" effect which may be viewed as adverse since labor is being even more "exploited" than before.

Pedagogical Note #2:

You might wonder if there is clear relationship between the decision rule for profit maximization for a firm selling X, i.e. MRX = MCX, and the decision rule for the optimal hiring of an input like L, i.e. MLC = MRPL.  The answer is yes.  This is, of course, not surprising since one cannot maximize profit without also minimizing cost and hiring the  optimal amount of inputs.  Remember that the least cost combination rule for any level of output is to set the ratio of the marginal products of the inputs equal to the ratio of their prices, or to set the MP per dollar equal across all inputs.  That is from F: Chs. 9-10.  The rule: MLC = MRP, is a variation on this that more directly relates the amount of any input hired to the particular profit maximizing amount of output to be produced.  Thus, it relates to a particular output level.  Observe, for example, in the simplest case of one variable input, labor:

      Maximizing profit by setting MC = MR is the same as setting:

                    w/MPL = MR (from Chs. 9-10, Frank)

      This, of course, implies that w = MPL x MR = MRPL.  For firms that have no monopsony power in the labor market and face constant w rates (horizontal supply curves for labor at the market w),  MLC = w, so the decision rule reduces to:

    Maximize profit by setting MLC = MRPL, which is what we set out to show.

Note that if the firm did have some monopsony power so MLC did not equal the wage rate, we still get the same result by recognizing that the proper equation for the MC of output is really more generally, MC = MLC/MPL, when L is the only variable input. Previously, we had just assumed for simplicity that all firms were "price takers" in the market for labor and other inputs.  A similar derivation to that above again shows the direct connection between the profit maximizing output rule and the profit maximizing input rule.

Part II.  (Note: If Atransfer pricing@ is NOT required during your specific semester, you may skip this problem #2)      

2.   You will note that in this problem, the division, ESD, is the "transfer product division," sometimes called the "upstream division,"which produces and supplies the major component part to HPD, which is the "final product division," or the "downstream division," which then manufactures and sells the final product, a radio, to "end users," or final consumers.  Notice that FEC, the "parent company" should be primarily concerned with overall total company profitability, not with the particular profitability of each individual subdivision.  Thus, it should be noted that the phrase," the divisions are operated as separate profit centers," is actually misleading here, since such an approach may not necessarily be consistent with maximizing the overall profitability of FEC, unless the guidelines for optimal transfer pricing  are followed.

a.  The existence of an outside buyer for the component part has an identical effect as does 

the existence of a competitive external market for the transfer product.   From the perspective of the transfer product division, ESD, there is an external horizontal demand curve at p = $190 up to 100 units, which represents the marginal revenue of selling its product externally.  ESD's decision on how much to produce of the component part is simply based on MC = MR = $190, where MC = 10 + 2Q (derived from the total cost ESD equation).  10 + 2Q = 190, generates Q = 90 as the optimal amount to produce.  

    Now the question is: "what should be the optimal transfer price to HPD and how much of the 90 units should be sold to HPD?"  The answer about the price is simple: Charge a price equal to the opportunity cost to ESD of selling to HPD, which is the foregone MR from not selling the product externally = $190.  

    The amount transferred internally is bit more complex, but follow the handout logic.

The key point is that HPD wants to maximize its own profits by setting its own "net marginal revenue from selling the component part as part of the radio = the marginal cost of buying the component part."  That will ensure that it buys the optimal number of component parts.  If the transfer price is fixed at $190, the marginal cost of buying the part is $190.  What is the "net marginal revenue?"  This is the "gross marginal revenue" minus the HPD marginal production cost.  That is, the net benefit to HPD of buying the component part equals the additional revenue it gets from selling it in the form of a radio to final consumers minus the additional cost required to assemble the radio with the component part.  

   Notice that the equation P = 610 - 9Q, is the average revenue from selling the radios (with the part), so the MR is simply 610 - 18Q in the usual fashion.  But since the marginal cost to HPD of assembling the radio with the part is $10 (from the equation TC = 3,000 + 10Q), HPD actually "clears" only 610 - 18Q - 10, or Net marginal revenue = 600 - 18Q.

Setting 600 - 18Q = 190 yields Q = 22.78, or say, 23 units.  

   Thus, ESD should transfer 23 units to HPD at the transfer price of $190; sell the balance of the 90 units (67) to the external firm at P= $190.

b.  Typical diagrams  make the point that only this arrangement will maximize total firm FEC profits.  HPD buys 23 parts and sells them as part of 23 radios to final consumers at a price of $403 (from the demand equation).  This yields total revenue of $9,269 at an HPD production cost of 3,000 + 10(23) =  $3,230.  This adds $6,039 more to FEC revenue than to cost.  Note that the price of $190 per unit transferred from HPD to ESD in an internal transfer that will certainly affect the profit accounting of the individual divisions, but clearly has no effect on overall firm profits since the money transferred stays with the integrated firm.  Meanwhile, the ESD division has generated $12,730 in revenues from outside the firm selling 67 units at $190 per unit, at a total cost of 7,000 + 10(67) + (67)2, or $12,159, a net gain of $571.  The total profits are thus $6,039 + $571 = $6,610.  There will be no alternative combination of internally transferred component parts and external component part sales that will generate this much profit to FEC. You might fool around with alternatives to prove this.

Part I.
1.  Uncertain.  Firstly, the social cost of monopoly is not necessarily limited to the loss in allocative efficiency, or "deadweight welfare loss" ( see pp. 424-425 Frank), since in addition to the loss in efficiency there is a redistribution of wealth from consumers to producers (loss of consumer surplus and gain of producer surplus in the form of economic profits).  This redistribution may be socially undesirable.  Secondly, some argue that monopoly power is likely to also create an "internal firm inefficiency" that increases production cost and economic waste by reducing the incentives to use inputs optimally (see discussion of "X-inefficiency pp. 427-428 Frank).  This would also create an additional social cost.  The reason for "uncertain" is that despite these points, it is the case that most empirical studies of the size of the size of the deadweight loss (like area S1 in Figure 12-19 Frank) have found fairly small losses, some as small as .1% of GDP.  This is because it is true that for linear demand curves the size of this deadweight loss is the triangle 1/2 dP dQ, which can be seen again in Figure 12-19, which may well be a fairly small dollar amount as a percentage of the total dollar size of a particular industry.  ( Note that more could be said about this, but we will ignore further issues here).

2.  False.  Since third degree price discrimination requires selling into multiple markets so that marginal revenues are equalized in all markets, we know that in this case we must set

MRA = MR B.  Remembering from page F: 406, equation 12.6 and the derivation in the footnote 6 on that page (also derived earlier in class in the discussion of price elasticity of demand), that for any market MR = P (1 - 1/e), where e is price elasticity in absolute value, we can set:

         PA (1 - 1/eA) = PB (1 - 1/eB) and solve for PA/PB, which yields in this case:

         (1 - .1) / 1 - .286) = .9/.714 = 1.26 not 2.86.

3.  True, as discussed in class.  L = (P - MC)/P, which is clearly 0 in the case of price taking firms, since P = MC in that case.  Note also that since (page 12.7), this degree of "profit maximizing markup" = 1/e, where e is price elasticity, a purely competitive firm facing an infinitely elastic demand curve has zero market power.  For firms with some degree of market power, the value of L is an inverse function of the price elasticity the firm faces at the profit maximizing price, which must be > or = 1 in absolute value (remember that if MC = O, MR = MC =0, and e = 1; for MC>0, MR>0, e>1).  Thus, the  maximum value for L is 1, when MC = 0, since (P-0)/P = 1.  

(Note that except for the particular measurement of market power by this ratio of (P - MC)/P, which mathematically limits the range from 0 to 1, the logic of market power varying inversely with price elasticity also holds if you think of the price elasticity the firm at the hypothetical competitive price, where P = AC.  Thus, for a very steeply sloped demand curve, with say an e absolute value of .5 at the competitive price, a firm clearly has a greater ability to increase price relative to marginal cost than if the e value at the competitive price were, say, 10.  In that sense, the logic also holds for e values less than 1 if one is comparing price to marginal cost as the measure of market power.  If one, however, uses the ratio of (P-MC)/P as the particular math measure, it is limited to a maximum value of 1).

4.  True.  Notice that the profit maximizing price and quantity for selling six ounce candy bars is simply obtained by setting MC = MR, or .50 = 5 - .1 Q; Q = 45, or 45 six ounce bars.  This can be sold at the price of P= 5 - .05(45) = $2.75.  This, of course, implies that the theater can sell 45 x 6 = 270 ounces of candy for a total revenue of $2.75 x 45 = $123.75, or a revenue per ounce of $123.75/270 = $.458 per ounce (vs. the $.083 marginal cost per ounce).  

    If the theater found it desirable to sell, say, 540 ounces (due no doubt to being able to buy more ounces of candy at less per ounce while incurring no greater selling costs in terms of personnel, counter space, etc.), how might it do this.  If it tried to sell 540 ounces by selling six ounce candy bars, it would have to sell 90 (per night or whatever time period is involved).  But given the demand equation, this would require a price of P = 5 - .05(90) = $.50 per bar, or only $45 revenue, or $.083 revenue per ounce (which happens to equal the original marginal cost per ounce).  But, if it is able to sell only 12 ounce bars at the price of $3.50 per bar (this assumes that price, quantity combo is feasible), it generates for 45 bars total revenue of $157.50 or $157.50/540 ounces = $.292 per ounce.  This might be viewed as "interunit price discrimination" in the sense that it is the equivalent of selling the "first" six ounces at the usual profit maximizing price of $2.75, and then "throwing-in" an additional six ounces for only an additional $.75, to add to $3.50 for the whole 12 ounces.  This recognizes that consumers will pay less (given, for example, diminishing marginal utility) for the second six ounces than for the first six ounces, and lowers the price for that last six ounces accordingly. But the result is more profitable (given the likely small additional cost to the theater and the higher total revenue) than if it stuck with only 45 six ounce bars, or tried to sell 540 ounces via 90 six ounce bars.

    Finally, note a similarity to the typical store offers of "1 for $1.00, 2 for $1.75," which is the equivalent of charging $1.00 for the first unit and $.75 for the second unit instead of charging, say $.80 for each unit sold separately.  In the first case of "interunit price discrimination it sells 2 units and gets $1.75; in the second case it sells two units and gets $.80 x 2 = $1.60.

5.  True.  Here, this market sharing "Chamberlin solution" is really a form of price fixing where firm's coordinate to allocate parts of the market to each firm so that each one gets approximately the same market share.  From class, we drew such an "equal shares" case as one in which an individual firm's demand curve is just some percentage of the total 

total market quantity demanded at each price (i.e. for a given market demand curve and three firms, each firm's demand curve shares the same vertical intercept and is three times as steeply sloped as the market curve).  

     Notice in this case, that if firm's have identical marginal costs, each individual firm will want to charge the same price as each other firm, since each firm's demand curve has the same price elasticity for all prices (remember each demand curve has the same vertical intercept).  Thus, setting MR = MC for each firm separately yields the same optimal price as if all three firm's merged together and become a single firm facing the entire market demand curve.  (Prove this to yourself in a diagram).

6.  False.  In this case, it will change by the same amount.  Assume that  

t = 10, or $.10 in the case of the per unit tax of t cents, which then becomes 10% in the case of a percentage tax equal to t%.  The effects of taxes on a market can always be reflected either as adjustments to demand or as adjustments to supply, but not to both since that would be double counting.  If we shift demand in this case, the per unit 10 cent tax will shift the demand curve downward by exactly 10 cents (a vertical shift down at each quantity).  This will also shift MR down by exactly 10 cents at each q. ( note that this then called the "net MR as opposed to the pre-tax "gross MR).  A 10% tax on a price of $1.00 will represent a $.10 change also at the pre-tax output, even though it has a different shifting effect on the demand curve -- in this case the demand curve rotates inward by 10% at each price level, making a larger gap between the two curves at high prices than at low prices (at a zero price, for example, the gross demand and net demand are identical).  Try to show this on a simple diagram,

7.  True.  See explanation in the Frank text pages 432-436 figure 12-22, which shows the essential point.
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