
APPLIED ECON. FOR MANAGERS—SESSION 1 


I. WHAT YOU’RE IN FOR 

A. WELCOME AND INTRODUCTION 

1. WHAT THIS COURSE IS ABOUT 

a. THE ECONOMICS WAY OF THINKING ABOUT OR 
LOOKING AT THE WORLD 

b. PUBLIC POLICY ISSUES 

c. CORPORATE STRATEGIES 

2. COURSE MECHANICS 

a. HOMEWORK, EXAMS, AND CLASS PARTICIPATION 

b. A WORD ABOUT MATHEMATICS 

c. YOUR FIRST ASSIGNMENT 
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II. ECONOMICS, CHOICE AND SCARCITY 

A. FROST: THE NECESSITY OF CHOICE 

1.	 CHOICE AS AN ESSENTIAL ELEMENT OF THE HUMAN 
CONDITION DUE TO SCARCITY 

2.  ECONOMICS IS THE STUDY OF CHOICE. IT SEEKS TO  
     BUILD A THEORETICAL MODEL OR ROADMAP OF  

RATIONAL CHOICE. THE AIM IS TO USE THIS ROADMAP  
TO EXPLAIN AND TO EVALUATE THE SOCIAL 
INTERACTIONS 

3.  USE OF FORMAL LOGIC IS SOURCE OF MATHEMATICS 

B. CHOICES THAT SOCIETY MUST MAKE 

1. WHAT GOODS TO PRODUCE 

2. HOW TO PRODUCE THEM 

3. 	WHO GETS THEM 

C. CRITERIA FOR EVALUATING THESE DECISIONS 

1. EFFICIENCY 

2. EQUITY 

D. THE MARKET MECHANISM 

1.  MARKETS AS A DEVICE TO RESOLVE THE THREE BIG   
ISSUES 

2.  MARKETS AS MECHANISM FOR COORDINATING AND  
   RECONCILING INDIVIDUAL CHOICES IN A MANNER THAT   

PROVIDES ANSWERS TO THE THREE SOCIAL DECISIONS 
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III. SOME MORE EXERCISES

 A. A SECOND READING

 B. A MARKET EXPERIMENT 

C. LESSONS FROM THE EXPERIMENT 

1. IN A FREE AND VOLUNTARY EXCHANGE, BOTH
     PARTIES MUST GAIN (OR, AT LEAST, ONE GAIN AND THE  
     OTHER BE NO WORSE OFF FOR THE TRADE TO OCCUR) 

2. TOM AND HUCK 

3. MARKETS TEND TO EXPLOIT ALL MUTUALLY  

BENEFICIAL TRADES 


D. AN AUCTION MARKET FOR PAPER CLIPS 

1. THE LAW OF ONE PRICE 

2. DIFFERENCES BETWEEN THE EXPERIMENTAL MARKET 
AND AN AUCTION MARKET 

a. INFORMATION 

b. MONOPOLY POWER 

E.  A SECOND EXPERIMENT

1. PRICES AND MARKET SIGNALS 

2. SIGNALS, PRICES, AND VALUES 

E. IMPLICATIONS OF EXERCISES 1 AND 2: MARKETS  

     TEND TO DO WELL ON THE CRITERION OF ECONOMIC  


EFFICIENCY; IF


1. COMPETITION 

2. GOOD, SYMMETRIC INFORMATION 

3. NO EXTERNALITIES
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FIGURE 1


 PRODUCTION POSSIBILITIES FRONTIER 

FOOD 

F* 

S* SHELTER 

PRODUCTION EFFICIENCY: BEING ON THE FRONTIER 
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FIGURE 2


 FEVE  EVE 

SEVE

 POSSIBLE 

DISTRIBUTION 


SADAM


 ADAM FADAM 

EXCHANGE EFFICIENCY: NO VOLUNTARY EXCHANGES 
LEFT 
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APPLIED ECON.  FOR MANAGERS—SESSION 2 

I.  REVIEW 
 
     A.  ECONOMICS AS THE STUDY OF RATIONAL CHOICE   
           NECESSITATED BY THE FACT OF SCARCITY 
 
     B.  SOCIETY’S THREE BIG CHOICES 
 
           1.  WHAT TO PRODUCE? 
 
           2.  HOW TO PRODUCE IT? 
 
           3.  WHO GETS IT? 
 

C. THE EFFICIENCY CRITERION 
 
     D.  EFFICIENCY OF MARKET OUTCOMES 
 

1.  IN A FREE AND VOLUNTARY EXCHANGE, BOTH 
PARTIES MUST GAIN (OR, AT LEAST, ONE GAIN AND 
THE OTHER BE NO WORSE OFF FOR THE TRADE TO 
OCCUR.)
 
2.  MARKETS TEND TO EXPLOIT ALL MUTUALLY  
BENEFICIAL TRADES 

 
II.  AN AUCTION MARKET FOR PAPER CLIPS 

 
        A.  THE LAW OF ONE PRICE 

 
      B.  DIFFERENCE BETWEEN THE AUCTION MARKET AND  
            THE EXPERIMENTAL ONE    
                A.  MONOPOLY POWER 
                B.  INFORMATION 
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                The Magic Paper Clip Market With an Auctioneer 

 
                                                      Quantity             Quantity 
                                 Price                     Supplied   Demanded
 
      350        0    23 
 
      370        1    21 
 
      390        2    19 
 
      410        3    17 
 
      430        5    15  
 
      450        7    13 
 
      470        9    11 
 
      490      11      9 
 
      510      13      7 
 
      530      15      5 
 
      550      17      3 
 
      570      19      2 
 
      590      21      1 
                                   
                                  610                         23                                    0 
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MARKET EQUILIBRIUM FOR 
THE PAPER CLIP GAME 

 
$/Unit  610 
 
 
           590 
                                                                                                
 
          570  
  
 
          550 
          
 
          530 
 
 
          510 
 
 
          490 
         
 
          470 
  
 
          450 
 
 
          430 
 
 
            410 
 
 
          390 
 
 
          370                   
 
 
          350  
 
 
                                  2      4      6      8      10     12     14     16     18     20     24     26      28    

DEMAND 

SUPPLY 
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III.   INFORMATION, PRICE, VALUE, AND COST   

A.  PRICE AS A SIGNAL TO COORDINATE THE 
ACTIVITIVIES OF INVIDUAL CONSUMERS AND FIRMS 

B.  POSSIBLE DEFINITION OF AN ECONOMIST:  “ONE WHO 
KNOWS THE PRICE OF EVERYTHING AND THE VALUE OF 
NOTHING” , E.G., DIAMONDS VS WATER 

1.  DEMAND INTERPRETATION OF THE MARKET PRICE 
IN THE PAPER CLIP MARKET 

2.  THE DIAMONDS VS WATER PARADOX RESOLVED 

a.  TOTAL VALUE = AREA UNDER THE DEMAND 
CURVE 

b.  MARGINAL VALUE EQUALS VALUE OF ONE  
ADDITIONAL UNIT 

3.  LESSON:  IN A WELL-FUNCTIONING MARKET, THE 
PRICE JUST EQUALS THE SOCIAL VALUE OF THE LAST 
UNIT SOLD--I.E., IT MEASURES VALUE AT THE MARGIN 

C.  SUPPLY INTERPRETATION OF PRICE IN THE PAPER CLIP 
MARKET  

1.  TOTAL COST = AREA UNDER THE SUPPLY CURVE 

         2.   MARGINAL COST IS COST OF ONE ADDITIONAL UNIT 

IN A WELL-FUNCTIONING MARKET, THE PRICE WILL  
             ALSO JUST EQUAL THE COST OF THE  LAST UNIT  
             PRODUCED 

               1.  TOTAL COST = AREA UNDER THE SUPPLY CURVE 

               2.  MARGINAL COST EQUALS VALUE OF ONE   
                    ADDITIONAL UNIT 

        D.  EFFICIENCY IMPLIES:      PRICE = MARGINAL COST 
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SURPLUS IN THE PAPER CLIP MARKET 
 
$/Unit  610 
 
 
           590 
                                                                                                
 
          570  
  
 
          550 
          
 
          530 
 
 
          510 
 
 
          490 
         
 
          470 
  
 
          450 
 
 
          430 
 
 
            410 
 
 
          390 
 
 
          370                   
 
 
          350  
 
                                  2      4      6      8      10     12     14     16     18     20     24     26      28      Q 

CONSUMER 
SURPLUS 

PRODUCER  
SURPLUS 

DEMAND 

SUPPLY 

EFFICIENT EQUILIBRIUM MAXIMIZES THE SUM OF 
CONSUMER AND PRODUCER SURPLUS 
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IV.  SUPPLY AND DEMAND IN ACTION 
 

A.  SUPPLY AND DEMAND DETERMINE EQUILIBRIUM 
PRICE AND QUANTITY 

 
 

$/UNIT 
                                                                                        SUPPLY 
                                
                

 
 

         P* 
 
 
 
 

                                                                           DEMAND 
 
 

     QL     Q*          QH                    
QUANTITY 

 
 
 
 
 

RESTRICTING OUTPUT TO LEVEL 
QL E.G., BY MONOPOLY, BLOCKS 
MUTUALLY BENEFICIAL TRADES  
AND REDUCES THE SURPLUS

Consumer 
Surplus 

Producer 
Surplus 

PUSHING OUTPUT TO LEVEL QH 
E.G., BY SUBSIDY FORCES TRADES 
THAT HURT ONE PARTY AND ALSO 
REDUCES THE SURPLUS
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WATER VERSUS DIAMONDS 

 
     $/UNIT 
 
 
 
 
                                       
 
 
        PD 
                                         DIAMONDS 
 
 
 
                                   DIAMONDS 
        PW                                                                   WATER 
 
                   QD                                             QW            QUANTITY 
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 B.  SHIFTS IN THE SUPPLY CURVE 

1.  MOVE ALONG THE DEMAND CURVE 

a. FALL (RISE) IN SUPPLY RAISES (LOWERS) PRICE 

b. FALL (RISE) IN SUPPLY LOWERS (RAISES) 

QUANTITY 

2.  ELASTICITY OF DEMAND    

a.  RESPONSIVENESS OF DEMAND TO PRICE CHANGES 

               b.  ELASTICIY OF DEMAND:  Dε =  
PP
QQ

∆
∆

−  

C.  SHIFTS IN THE DEMAND CURVE 

1.  MOVE ALONG THE SUPPLY CURVE 

c. RISE (FALL) IN DEMAND RAISES (LOWERS) PRICE 

d. RISE (FALL) IN SUPPLY LOWERS (RAISES) 

QUANTITY 

2.  ELASTICITY OF SUPPLY    

a.  RESPONSIVENESS OF SUPPLY TO PRICE CHANGES 

               b.  ELASTICIY OF SUPPLY:  sη =  
PP
QQ

∆
∆

−  
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SHIFTS IN THE SUPPLY CURVE MOVE PRICE AND QUANTITY 
IN THE OPPOSITE DIRECTION 

 
 
 $/UNIT                                                                   S 
 
                                                                                S’ 
         
        P* 
 
       P*’ 
 
                                                                    D             
 
                                          Q*    Q*’   

SHIFTS IN THE DEMAND CURVE MOVE PRICE AND QUANTITY 
IN THE SAME DIRECTION 

 
 
 $/UNIT                                                                   S 
 
 
        P*’ 
        P* 
 
 
 
                                                                    D             D’ 
 
                                          Q*    Q*’                                                                 
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ELASTICITY VS SLOPE:  THE PRICE OF BANANAS 
 

    $/UNIT                             DEMAND WHEN 1 BUNCH = 1 UNIT 
          $12 
 
 
 
                                                DEMAND WHEN 1 BANANA = 1 UNIT 
 
             $2 
 
 
                                                             12                                                72  Q
 
CONSIDER A SMALL VILLAGE IN THE FRENCH COUNTRYSIDE. 
 
SUPPOSE WE DEFINE ONE UNIT OF BANANAS TO BE A BUNCH OF 
6 BANANAS.  SUPPOSE FURTHER THAT AT A PRICE OF $12 PER 
BUNCH, VILLAGE DEMAND FOR BANANAS IS ZERO UNITS (ZERO 
BUNCHES) WHILE AT A PRICE OF $0 PER BUNCH, TOTAL 
DEMAND IS 12 UNITS (72 BANANAS).  THEN VILLAGE BANANA 
DEMAND IS GIVEN BY THE EQUATION: 
 

                        P = 12 - Q,   I.E., THE DEMAND SLOPE IS – 1 
 

NOW SUPPOSE THAT WE DEFINE ONE BANANA UNIT AS JUST 
ONE BANANA.  THE DEMAND CURVE JUST DEFINED SAYS 
THAT WHEN THE PRICE PER BANANA IS $2 (OR $12 PER 6), 
DEMAND IS 0, WHILE DEMAND IS 72 BANANAS AT P = 0.  
THUS, WHEN WE DEFINE A BANANA UNIT AS 1 BANANA, THE 
VILLAGE DEMAND CURVE IS GIVEN BY: 
 

                     P = 2 - ⎟
⎠
⎞

⎜
⎝
⎛

36
1 Q,  I.E., THE DEMAND SLOPE IS 

36
1

−         
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APPLIED ECONOMICS FOR MANAGERS:  SESSION 3 
 

I.  REVIEW:  SUPPLY AND DEMAND IN ACTION 

     A.  SUPPLY AND DEMAND DETERMINE EQUILIBRIUM PRICE  
           AND QUANTITY 

          1.  MARKET PRICE TENDS TO GIVE GOOD SIGNALS IF: 

a.  COMPETITION 

b.  INFORMATION  

c.  NO EXTERNALITIES 

          2.  MAXIMIZATION OF TOTAL SURPLUS:  CONSUMER +  
          PRODUCER SURPLUS = EFFICIENCY 

     B.  INFORMATION, PRICE, VALUE, AND COST   
 

     1.  PRICE AS A SIGNAL TO COORDINATE THE     
     ACTIVITIVIES OF INVIDUAL CONSUMERS AND FIRMS 

     2.  POSSIBLE DEFINITION OF AN ECONOMIST:  “ONE WHO    
     KNOWS THE PRICE OF EVERYTHING AND THE VALUE OF     
     NOTHING” , E.G., DIAMONDS VS WATER 

                a.  DEMAND CURVES AS A SCHEDULE OF VALUE AT  
                THE MARGIN 

          ⇒ TOTAL VALUE IS AREA UNDER DEMAND CURVE 

      b.  SUPPLY CURVES AS A SCHEDULE OF COST AT THE  
      MARGIN 

          ⇒ TOTAL COST IS AREA UNDER SUPPLY CURVE 

3. EFFICIENT EQUILIBRIUM:  

a.  MARGINAL VALUE = P = MARGINAL COST = MC 

b.  RESOLVING THE DIAMONDS/WATER PARADOX 
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II.  MARKET DISTURBANCES 

A.  SHIFTS IN THE SUPPLY CURVE 

1.  MOVE ALONG THE DEMAND CURVE 

a. FALL (RISE) IN SUPPLY RAISES (LOWERS) PRICE 

b. FALL (RISE) IN SUPPLY LOWERS (RAISES) QUANTITY 

          2.  EXAMPLE:  AN OUTPUT TAX OR COST INCREASE 

          3.  SUPPOSE SUPPLY IS: P = 10 + 0.5Q 

a. PRICE NECESSARY TO GET 36 UNITS PRODUCED IS $28 

b. TAX OF $10 PER UNIT PRODUCED— 

i.  PRODUCERS NOW REQUIRE $28 TO PRODUCE 36 UNITS 

ii.  $28 AS BEFORE PLUS $10 FOR TAX COLLECTOR 

B.  SHIFTS IN THE DEMAND CURVE 

1.  MOVE ALONG THE SUPPLY CURVE 

a.  RISE (FALL) IN DEMAND RAISES (LOWERS) PRICE 

b.  RISE (FALL) IN DEMAND LOWERS (RAISES) QUANTITY 

2. EXAMPLE:  A SALES TAX OR DEMAND DECREASE 

3. SUPPOSE DEMAND IS:  P = 100 – 2Q 

a.  AT PRICE = $28, Q = 36 

b.  TAX OF $10 PER UNIT BOUGHT 

      i.  TO BUY 36 UNITS, CONSUMERS ONLY WILLING TO           
           PAY $18 TO PRODUCERS 
      ii.  WILLING TO PAY $28 IN TOTAL—NEED $10 FOR TAX 
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III.  ANALYZING THE MARKET RESPONSE TO SHOCKS 
A. PRICE AND OUTPUT RESPONSES 

1. PRICE RESPONSES LESS THAN FULL AMOUNT OF 
SUPPLY OR DEMAND SHOCK 

2. CONSIDER OUR EXAMPLE: 
a.  SUPPLY:  P = 10 + 0.5Q 
     DEMAND:  P = 100 – 2Q 
     EQUILIBRIUM:  P = $28, Q = 36 
b.  IF SUPPLY CURVE SHIFTS TO: P = 20 + 0.5Q 
     DEMAND: P = 100 – 2Q 
     EQUILIBRIUM:  P = $36, Q = 32 

          B.  MEASURING THE RESPONSE OF SUPPLY/DEMAND 
      1.  ELASTICITY OF DEMAND    

      a.  RESPONSIVENESS OF DEMAND TO PRICE CHANGES 

           b.  ELASTICIY OF DEMAND:  Dε =  
PP
QQ

∆
∆

−  

    c.   = – (P/Q) x (∆Q/∆P) = – (P/Q) x (1/DEMAND SLOPE) Dε

           d.   DIFFERENT AT DIFFERENT POINTS ON LINEAR  
                DEMAND CURVE  

Dε

           e.  =  – (28/36) x (1/2)  = 0.39 IN INITIAL EXAMPLE Dε

     2.  ELASTICITY OF SUPPLY    
      a.  RESPONSIVENESS OF SUPPLY TO PRICE CHANGES 

                    b.  ELASTICIY OF SUPPLY:  sη =  
PP
QQ

∆
∆

−  

                    c.   = (P/Q) x (∆Q/∆P) = (P/Q) x (1/SUPPLY SLOPE) sη

    d.   DIFFERENT AT DIFFERENT POINTS ON LINEAR  
                           SUPPLY CURVE 

sη

                    e.   = (28/36) x (2) = 1.56 IN OUR INITIAL EXAMPLE sη
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SHIFTS IN THE SUPPLY CURVE MOVE PRICE AND QUANTITY IN 
THE OPPOSITE DIRECTION 
 
 
 $/UNIT                                                                    
 
                                                                                S’ 
         
        P*’                                                                     S 
 
        P* 
 
                                                                    D             
 
                                          Q*’    Q*   

                                   DETAIL NEAR EQUILIBRIUM 
            S’ 

$/UNIT 

 

             

              

 

 

             D 

 

             Q 

AMOUNT OF 
PRICE RISE S 

AMOUNT OF 
TAX OR COST 
INCREASE

LESSON:  FULL AMOUNT OF TAX OR COST INCREASE IS NOT  
                  PASSED ON IN PRICE RISE 
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SHIFTS IN THE DEMAND CURVE MOVE PRICE AND QUANTITY 
IN THE SAME DIRECTION 

 
 
 $/UNIT                                                                   S 
 
 
        P* 
        P*’   
 
                                                                                    D 
                                                                         D’ 
                                                                                  
 
                                          Q*’    Q*                                                                 

DETAIL NEAR EQUILIBRIUM 
             

$/UNIT 

 

             

              

 

 

                         D     

                                                                                       D’ 

             Q 

S 

AMOUNT OF 
PRICE DECLINE

AMOUNT OF 
TAX OR SHOCK 
TO DEMAND

LESSON:  FULL AMOUNT OF TAX OR DEMAND SHOCK IS NOT  
                  PASSED ON IN PRICE DECLINE 
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ELASTICITY VS SLOPE:  THE PRICE OF BANANAS 
 

$/UNIT                             DEMAND WHEN 1 BUNCH = 1 UNIT 
           $12 
 
 
 
                                                    DEMAND WHEN 1 BANANA = 1 UNIT 
 
             $2 
 
 
                                                             $12                                                 72  Q
 
CONSIDER A SMALL VILLAGE IN THE FRENCH COUNTRYSIDE. 
SUPPOSE WE DEFINE ONE UNIT OF BANANAS TO BE A BUNCH 
OF 6 BANANAS.  SUPPOSE FURTHER THAT AT A PRICE OF $12 
PER BUNCH, VILLAGE DEMAND FOR BANANAS IS ZERO UNITS 
(ZERO BUNCHES) WHILE AT A PRICE OF $0 PER BUNCH, TOTAL 
DEMAND IS 12 UNITS (72 BANANAS).  THEN VILLAGE BANANA 
DEMAND IS GIVEN BY THE EQUATION: 
 
                        P = 12 - Q,   I.E., THE DEMAND SLOPE IS – 1 
 

NOW SUPPOSE THAT WE DEFINE ONE BANANA UNIT AS JUST 
ONE BANANA.  THE DEMAND CURVE JUST DEFINED SAYS 
THAT WHEN THE PRICE PER BANANA IS $2 (OR $12 PER 6), 
DEMAND IS 0, WHILE DEMAND IS 72 BANANAS AT P = 0.  THUS, 
WHEN WE DEFINE A BANANA UNIT AS 1 BANANA, THE 
VILLAGE DEMAND CURVE IS GIVEN BY: 
 

                     P = 2 - ⎟
⎠
⎞

⎜
⎝
⎛

36
1 Q,  I.E., THE DEMAND SLOPE IS 

36
1

−  
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APPLIED ECONOMICS FOR MANAGERS:  SESSION 4 
I.  SUPPLY AND DEMAND: THE BASICS 
     A.  SUPPLY AND DEMAND DETERMINE EQUILIBRIUM PRICE  
           AND QUANTITY 
     B.  DEMAND CURVE:  

     1.  SCHEDULE INDICATING TOTAL AMOUNT WILLINGLY  
     BOUGHT AT EACH ALTERNATIVE PRICE (START WITH P  
     AXIS READ OVER TO CURVE AND DOWN TO Q AXIS) 

     2.  SCHEDULE INDICATING MARGINAL VALUE OR VALUE     
     OF LAST UNIT CONSUMED (START WITH Q AXIS READ UP  
     TO CURVE AND OVER TO P AXIS) 

 3. SENSITIVITY OF QUANTITY DEMANDED TO PRICE   
 MEASURED BY ELASTICITY OF DEMAND:  

               =  Dε SLOPE
1

Q
P

PP
QQ

−=
∆
∆

−   

      C.  SUPPLY CURVE 
            1.  SCHEDULE INDICATING TOTAL AMOUNT WILLINGLY  
            BROUGHT TO MARKET AT EACH ALTERNATIVE PRICE  
            (START WITH P AXIS READ OVER TO CURVE AND DOWN  
            TO Q AXIS) 
            2.  SCHEDULE INDICATING MARGINAL COST OR COST OF  
            PRODUCING THE LAST UNIT PRODUCED (START WITH Q  
            AXIS READ UP TO CURVE AND OVER TO P AXIS) 

  3. SENSITIVITY OF QUANTITY SUPPLIED TO PRICE   
  MEASURED BY ELASTICITY OF SUPPLY:  

            ELASTICIY OF SUPPLY:  sη =  
SLOPE

1
Q
P

PP
QQ
=

∆
∆  

      D.  DEMAND SHOCKS MOVE EQUILIBRIUM PRICE AND  
           QUANTITY IN THE SAME DIRECTION 
      E.  SUPPLY SHOCKS MOVE EQUILIBRIUM PRICE AND              
           QUANTITY IN OPPOSITE DIRECTIONS
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FOR LINEAR CURVE, ELASTICITY IS DIFFERENT AT DIFFERENT 
POINT OVER THE CURVE 
 
 
 $/UNIT                                                                    
 
          P0                     ELASTIC                                          
         
        
          
          P1                                                        INELASTIC 
 
                                                                                         D             
 
                               Q0                                              Q1 

             EFFECTS OF A SHOCK FALL MOST HEAVILY ON THE                        
|                 SIDE OF THE MARKET THAT IS LEAST ELASTIC 
            S’ 

$/UNIT 

 

             

              

 

 

             D 

 

                                                                                                                                     Q 

AMOUNT OF 
PRICE RISE S 

AMOUNT OF 
TAX OR COST 
INCREASE
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 II.  THE FORMAL THEORY OF CONSUMER BEHAVIOR 

     A.  UTILITY THEORY 
 

          1.  TOTAL UTILITY VS MARGINAL UTILITY 
 

          2.  DIMINISHING MARGINAL UTILITY 
 

     B.  BUDGET CONSTRAINTS  AND UTILITY MAXIMIZATION 
 

          1.  FORMAL STATEMENT OF THE CONSUMER’S PROBLEM:   

a.  CHOOSE A COLLECTION OF GOODS & SERVICES— 
     QUANTITIES OF X1, X2, . . . XN THAT MAXIMIZES UTILITY  

b.  SUBJECT TO THE BUDGET CONSTRAINT:  B ≥ P1X1 +    
     P2X2 + . . . + PNXN

       2. THE SOLUTION: 

    a.  SPEND THE ENTIRE BUDGET:  B = P1X1 + P2X2 + . . . + PNXN

        b.  SATISFY THE EQUI-MARGINAL PRINCIPLE:  

                 
N

N

2

2

1

1

P
MU

...
P

MU
P

MU
===  

C. THE LOGIC OF THE EQUIMARGINAL PRINCIPLE 

1.  CONSUME A LITTLE LESS OF SAY X1, I.E., GIVE UP ∆X1

                 ⇒ SAVINGS OF P1∆X1

                  ⇒ LOSS OF UTILITY OF MU1∆X1
 

 2.  CAN NOW CONSUME MORE OF X2.  HOW MUCH MORE? 
               NEW EXPENDITURE ON X2 = AMOUNT SAVED = P1∆X1

                ⇒ AMOUNT OF X2 BOUGHT = ∆X2 = 
2

11

P
XP∆  

                ⇒ GAIN IN UTILITY IS MU2∆X2  

          3. IF INITIAL BUNDLE WAS BEST, UTILITY SHOULD NOT RISE         

      
1

1

2

2
11

2

11
222 P

MU
P

MUXMU
P

XPMUXMU =⇒∆=
∆

=∆⇒ 2
2

1
1 P

MU
MUP =⇒  
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     D.  SOME IMPLICATIONS OF UTILITY THEORY 

          1.  DEMAND CURVES SLOPE DOWNWARD 

                     
N

N

2

2

1

1

P
MU

...
P

MU
P

MU
===  

              a.  A RISE IN P1 REQUIRES MU1  TO RISE, TOO 

              b.  MU1 ONLY RISES IF X1 FALLS DUE TO DIMINISHING  
                   MARGINAL UTILITY 

          2.  NO MUTUALLY BENEFICIAL TRADES BETWEEN  
               CONSUMERS LEFT 

          3.  PRICE MEASURES VALUE AT THE MARGIN 
IF MU1 3 TIMES MU2, THEN A UNIT OF 
X1 IS WORTH 3 UNITS OF X2 AT THE 
MARGIN, I.E., P1 = 3P2

                 2
2

1
1 P

MU
MUP =⇒  

III.  PRODUCER BEHAVIOR 
 

     A.  OBJECTIVE:  PROFIT MAXIMIZATION, I.E., MAXIMIZE THE                
          DIFFERENCE BETWEEN REVENUE AND COSTS, R(Q) – C(Q) 
 

B.  REVENUE:  PRICE TIMES QUANTITY = PQ 
 

1.  TOTAL REVENUE 
 

2.  MARGINAL REVENUE 
    

     C.  COST CONCEPTS 
 

          1.  TOTAL COST = TC(Q) 
 

          2.  AVERAGE COST = ( )
Q

QTC  
 

          3.  MARGINAL COST = ( )
dQ

dTC
Q

QTC
=

∆
∆  

 

D.  NECESSARY CONDITION FOR PROFIT MAXIMIZATION:  
         MARGINAL REVENUE = MARGINAL COST 
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F.  SUPPLY CURVE FOR THE COMPETITIVE INDUSTRY 

1.  P = MC FOR EACH FIRM 

2.  AT ANY GIVEN P, DETERMINE Q THAT LEADS TO MC 
EQUAL TO THAT PRICE AT EACH FIRM 

3.  ADD OUTPUT OF EACH FIRM TOGETHER TO GET TOTAL 
INDUSTRY OUTPUT AT THAT PRICE 

4.  REPEAT FOR OTHER PRICE LEVELS 

      INTUITION:  PROFIT EARNED ON ANY UNIT IS P – MC OF  
                             THAT UNIT 
                                                                              P – MC > 0, q0 + 1 UNIT ADDS  
                                                                TO PROFIT POOL 
 
 
 
 
 
 
                                                                                     P – MC < 0, q0 + 1 UNIT  
                                                                            TAKES AWAY FROM  
                                                                             PROFIT POOL 
 
                PROFIT POOL FROM  
                  1ST q0

TH UNITS
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PIZZA CONSUMPTION AND TOTAL VS MARGINAL UTILITY 
 
  Total  
  Utility 
 
           230 
           210 
           175 
 
 
           100 
 
 
 
 
           1       2       3       4       5       6                    Quantity 
 
Marginal 
Utility 
 
             100 
 
             75 
 
 
             35 
              
               
      10 
 
            1       2       3      4       5       6                   Quantity   
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APPLIED ECONOMICS FOR MANAGERS: SESSION 5 
I. REVIEW 

A. CONSUMER THEORY 
1. THE PROBLEM: 

a. CHOOSE A COLLECTION OF GOODS & SERVICES— 
QUANTITIES OF X1, X2, . . . XN THAT MAXIMIZES UTILITY 
b. SUBJECT TO THE BUDGET CONSTRAINT:    
B ≥ P1X1 + P2X2 + . . . + PNXN 

2. THE SOLUTION: 
a. SPEND ENTIRE BUDGET (GET TO THE FRONTIER OF 
THE FEASIBLE BUNDLES) 


B = P1X1 + P2X2 + . . . + PNXN


b. CHOOSE THAT COLLECTION ON THE FRONTIER THAT 
SATISFIES THE EQUIMARGINAL PRINCIPLE: 

1 

1 

P 
MU 

2 

2 

P 
MU 

= = . . . 
N 

N 

P 
MU 

= 

B. IMPLICATIONS: 
1. DEMAND CURVES SLOPE DOWNWARD 
2. IN EQUILIBRIUM, ALL CONSUMERS OBEY THE 
EQUIMARGINAL PRINCIPAL AND ALL FACE THE SAME 
RELATIVE PRICES, VALUE AT THE MARGIN, WILL BE THE 
SAME FOR ALL CUSTOMERS, E.G., 

PX MUX= 
PY MUY 

E.G. SUPPOSE THAT PX = $6 AND PY = $2. THEN MUX/MUY = 3. I.E., 
IN EQUILIBRIUM, EACH CONSUMER CONSIDERS ONE MORE 
UNIT OF X TO BE WORTH 3 MORE UNITS OF Y.  THE $ VALUE OF 
THOSE 3 Y UNITS WOULD BE $6—EXACTLY WHAT PX SHOWS 
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II. 	PRODUCER BEHAVIOR 

A. 	OBJECTIVE: PROFIT MAXIMIZATION, I.E., MAXIMIZE THE                
          DIFFERENCE BETWEEN REVENUE AND COSTS, R(Q) – C(Q) 

B. A PRODUCTION EXPERIMENT 

C. REVENUE: PRICE TIMES QUANTITY = PQ 

1. 	TOTAL REVENUE 

2. 	MARGINAL REVENUE 

D. 	COST CONCEPTS 

1. 	TOTAL COST = TC(Q) 

(Q TC )2. 	AVERAGE COST = 
Q 

(∆ Q TC ) dTC3. 	MARGINAL COST = = 
∆Q dQ 

E. 	NECESSARY CONDITION FOR PROFIT MAXIMIZATION: 
         MARGINAL REVENUE = MARGINAL COST 

F. 	SUPPLY CURVE FOR THE COMPETITIVE INDUSTRY 

1. 	P = MC FOR EACH FIRM 

2. AT ANY GIVEN P, DETERMINE Q THAT LEADS TO MC 
EQUAL TO THAT PRICE AT EACH FIRM 

3. ADD OUTPUT OF EACH FIRM TOGETHER TO GET TOTAL 
INDUSTRY OUTPUT AT THAT PRICE 

4. REPEAT FOR OTHER PRICE LEVELS 
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III. 	COMPETITIVE EQUILIBRIUM IN THE SHORT-
AND LONG-RUN 

A. 	PROFIT MAXIMIZATION AT COMPETITIVE FIRMS 

1. 	FIRM DEMAND CURVE VS. INDUSTRY DEMAND CURVE 

2. 	OPTIMAL PRODUCTION FOR A PROFIT-MAXIMIZING  
COMPETITIVE FIRM 

B. 	COMPETITIVE FIRMS AND PROFIT MAXIMIZATION IN THE  
           SHORT-RUN AND THE LONG-RUN 

1. 	P = MC AS THE NECESSARY CONDITION 

2. 	P = AC AS THE LONG-RUN EQUILIBRIUM (NO ENTRY)  
CONDITION 

C. 	UNDERSTANDING THE COMPETITIVE OUTCOME 

1. 	THE COMPETITIVE INDUSTRY SUPPLY CURVE AND            
MARGINAL COST CURVES 

2. 	THE LONG-RUN COMPETITIVE INDUSTRY OUTCOME 

a. 	P = AC 

b. 	P = MC 

MU
c. PX = MUX P


Y
Y


www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

30
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



$/unit $/unit 

MC
 MARKET SUPPLY 

MCFIRM 2 
P* 

               $/unit                

FIRM 1 

q1(P*) q1  q2(P*) q2  Q(P*) Q 

$/unit $/unit 

S  MCFIRM 

P D

 D

INDUSTRY

FIRM 

INDUSTRY 

Q q 
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 $/UNIT 

AC 

MC 

Possible Short-Run 
Equilibrium

 Long-run Equilibrium

 q 
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APPLIED ECONOMICS FOR MANAGERS, SESSION 6 
 

I.  REVIEW 
 

A. PROFIT-MAXIMIZATION & COMPETITION 
 

1.  NECESSARY CONDITION FOR PROFIT MAXIMIZATION:  
      

     MARGINAL REVENUE = MARGINAL COST  
 

2. COMPETITION:  P = MR = MC 

     B.  SUPPLY CURVE FOR THE COMPETITIVE INDUSTRY 

         1.  P = MC FOR EACH FIRM 

1. AT ANY GIVEN P, DETERMINE Q THAT LEADS TO MC 
EQUAL TO THAT PRICE AT EACH FIRM 

2. ADD OUTPUT OF EACH FIRM TOGETHER TO GET 
TOTAL INDUSTRY OUTPUT AT THAT PRICE 

3. REPEAT FOR OTHER PRICE LEVELS 
           
     C.  IF P > AC ECONOMIC PROFIT (LOSS) AND ENTRY (EXIT) 
 
     D.  THE LONG-RUN COMPETITIVE OUTCOME 
 
           1.  PX = MCX 
 
           2.  PX = ACX  
 
           3.  PX = Y

Y

X P
MU
MU  (CONSUMER OPTIMUM ⇒ 

Y

Y

X

X
P

MU
P

MU
= ) 

      
     B.  EFFICIENCY VS. DISTRIBUTION 
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II.  INTRODUCTION TO IMPERFECT COMPETITION 
 

     A.  LET’S PLAY CARDS! 
 

     B.  A LESSON FROM LINEVILLE 
  
    C.  REVENUE, MARGINAL REVENUE, & PRICE FOR A MONOPOLY  
 

           1.  REVENUE = PQ 
 

           2.  BUT P DEPENDS ON Q, E.G., P = 150 – 2Q 
 

           3.  TWO EFFECTS OF A MONOPOY RAISING PRODUCTION           
 
 
$/UNIT 
 
 
 
 
        P0 
 
        P1 
 
 
 
 
                DEMAND 

2 REVENUE EFFECTS OF RAISING OUTPUT 
FROM Q0 TO Q1

1) GAIN OF SELLING ADDITIONAL UNITS 
2) LOSS FROM FORCING PRICE LOWER 

G
A 
 I 
N 

LOSS 

 
                                        Q0          Q1                                                      QUANTITY 
 
  D.  THE “TWICE AS STEEP” RULE 
 
          IF       :  P = A – BQ, e.g., P = 100 – 2Q 
 
         THEN:  MR = A – 2BQ, e.g., MR = 100 – 2Q 
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                               COMPETITIVE VS. MONOPOLY 
$/UNIT 
 
 
 
      DEMAND 
 
 
          MARGINAL 
                         COST 
                                                 
        
                                                             

 CONSUMER    
 SURPLUS 

PROFIT 

                                                                                QC     QUANTITY 
D.  THE DEADWEIGHT LOSS OF MONOPOLY     

 
1. SOCIETY’S PROBLEM 

 
  2.  THE MONOPOLIST’S PROBLEM 
 
$/UNIT 
 
 
 
      DEMAND 
 
 
          MARGINAL 
                         COST 
                                                 MARGINAL 
         REVENUE 
                                                             

PROFIT WELFARE
LOSS  

                                     QM                                     QC     QUANTITY 
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CONVENTIONAL MONOPOLY PRICING 
vs 

A TWO-PART TARIFF 
AT NOSNOWBA VALLEY SKI RESORT 

 

COST OF EACH RIDE UP THE MOUNTAIN IS $2 
 

TYPICAL SKIER’S DEMAND FOR RIDES:    P = 12 – Q 
                     MR = 12 – 2Q 
 
$/UNIT 
 
 
 
 
 
 
   $7 
    
              
                                      
   $2                                                        MC 
                                                  
                                                                       DEMAND 

 $12 

$12.5 

$10 

$25 $12.5

$10 $2
 

                                    5                10           12                       QUANTITY 
 
CONVENTIONAL PRICING:  CHARGE FOR INDIVIDUAL 
RIDES 
  P = $7; #RIDES = 5; AND PROFIT = $25 
 

STRICT TWO-PART PRICING:  PARTICIPATION FEE = $50 
       PER RIDE FEE = $2 = MC 
  #RIDES = 10; PROFIT = $50 
 

APPROXIMATE TWO-PART PRICING:  LIFT TICKET = $72 
              PER RIDE FEE = 0 
                  #RIDES = 12; PROFIT = $48 
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APPLIED ECONOMICS FOR MANAGERS SESSION 7— 
 

I.  REVIEW:  THE MONOPOLY PROBLEM  
 

     A.  THE DEADWEIGHT LOSS OF MONOPOLY  
 

           1.  MONOPOLY OUTPUT LESS THAN COMPETITIVE OUTPUT 
 

2. INEFFICIENCY:  MUTUALLY BENEFICIAL TRADES DON’T  
                 TAKE PLACE 
     B.  MARGINAL REVENUE < PRICE WHEN ALL CUSTOMERS                    
               CHARGED THE SAME PRICE 
 
            1.  THE “TWICE-AS-STEEP” RULE 

            2.  A NOTE ON THE LERNER INDEX    LI = 
D

1
P
MCP

ε
=

−
 

          C.  HARMONIZATION OF SOCIETY’S AND MONOPOLIST’S  
             INTERESTS  
            1.  DEAD WEIGHT LOSS = LOST SOCIAL SURPLUS 
            2.  PROFIT OPPORTUNITY LOST:  TRADES WITH SURPLUS  
                FOR THE MONOPOLIST DON’T TAKE PLACE                

II.  PRICE DISCRIMINATION: SORTING & RESALE PREVENTION 
     A.  REQUIREMENTS 
           1.  IDENTIFICATION: WHO IS WHO ON THE DEMAND CURVE?   

 2.  NO RESALE—NO ARBITRAGE 

     B.  PRICE DISCRIMINATION IN LINEVILLE 
 

     C.  OTHER PRICE DISCRIMINATION TACTICS:  
 

           1.  TWO-PART TARIFFS 
 

           2.  QUANTITY DISCOUNTS 
 

 3.  MARKET SEGMENTATION 

           4.  BUNDLING  
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                               COMPETITIVE VS. MONOPOLY 
$/UNIT 
 
 
 
      DEMAND 
 
 
          MARGINAL 
                         COST 
                                                 
        
                                                             

 CONSUMER    
 SURPLUS 

PROFIT 

                                                                                QC     QUANTITY 

B. D.  THE DEADWEIGHT LOSS OF MONOPOLY     
 

1. SOCIETY’S PROBLEM 
 
  2.  THE MONOPOLIST’S PROBLEM 
 
$/UNIT 
 
 
 
      DEMAND 
 
 
          MARGINAL 
                         COST 
                                                 MARGINAL 
         REVENUE 
                                                             
                                     QM                                     QC     QUANTITY 

PROFIT WELFARE
LOSS  
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III.  TWO-PART TARIFFS IN DETAIL 

CONVENTIONAL MONOPOLY PRICING 
vs 

A TWO-PART TARIFF 
AT NOSNOWBA VALLEY SKI RESORT 

 

COST OF EACH RIDE UP THE MOUNTAIN IS $2 
 

TYPICAL SKIER’S DEMAND FOR RIDES:    P = 12 – Q 
                     MR = 12 – 2Q 
 
$/UNIT 
 
 
 
 
 
 
   $7 
    
              
                                      
   $2                                                        MC 
                                                  
                                                                       DEMAND 
 

                                    5                10           12                       QUANTITY 
 

CONVENTIONAL PRICING:  CHARGE FOR INDIVIDUAL RIDES 
  P = $7; #RIDES = 5; AND PROFIT = $25 
 

STRICT TWO-PART PRICING:  PARTICIPATION FEE = $50 
       PER RIDE FEE = $2 = MC 
  #RIDES = 10; PROFIT = $50 
 

APPROXIMATE TWO-PART PRICING:  LIFT TICKET = $72 
              PER RIDE FEE = 0 
                  #RIDES = 12; PROFIT = $48 
 

 $12 

$10 

$25 $12.5

$12.5 

$10 $2
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QUANTITY DISCOUNTS 

AT NOSNOWBA VALLEY SKI RESORTS 
                       

    LOW-DEMAND    HIGH-DEMAND 
                        CONSUMERS     CONSUMERS 
                         P = 12 – Q        P = 16 – Q  

 

$/UNIT             $/UNIT 
       $16   
      
 
 

$12 
 

 
$7                                                             

 
 
 

$2          $2 
 
                                        10                                                  9  10              14 

$25 

$10       $10 

  $40.5

$40
$8 

$20                        $8    

$12.5 

$12.5 

$ 9.5 
         $ 7 
         $ 6 

POSSIBLE PRICING SCHEME:  OFFER ONLY A 10-RIDE TICKET FOR $70 
 

⇒ LOW DEMAND CONSUMERS WILL BUY THIS PACKAGE AND     
     PAY AN AVERAGE OF $7 PER RIDE.  PROFIT = $50 
 

  ALTERNATIVE PRICING SCHEME:  
 

NOTE:  HIGH DEMAND CUSTOMERS CAN ALWAYS BUY A 10-
RIDE TICKET AT P = $70 AND GET A SURPLUS OF $40.  NASHOBA 
MUST GIVE THESE SKIERS A SURPLUS OF AT LEAST $40 ON ANY 
OTHER DEAL.  SO, . . . 
 

⇒OFFER A 14 RIDE PACKAGE AT $86.  HIGH-DEMAND CONSUMERS 
VALUE 14 RIDES AT $126 AND SO GET A SURPLUS OF $40 ON THIS 
DEAL.  PROFIT = $86 - $28 = $58.  AVERAGE PRICE = $6.14.   
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APPLIED ECONOMICS FOR MANAGERS SESSION 8— 
I.  BASIC DISCRIMINATION STRATEGIES  
 

     A.  PRICE TACTICS 
 

           1.  TWO-PART TARIFFS 
 

           2.  BLOCK-PRICING OR QUANTITY DISCOUNTS 
 

           3.  MARKET SEGMENTATION 
 

     B.  PRODUCT DESIGN ISSUES 
 

           1.  BUNDLING/TYING  
 

a.  THE SHOW MUST GO ON 
 

      b.  MAGICAM 
            

            2.  VERSIONING  
 

3. LOCATION ISSUES 
 

      C.  PROFIT = CREATION AND CAPTURE OF VALUE 
 
II.  TYING AND PRICE DISCRIMINATION 

     A.  IMAGINARY FIRM—ROWLING CORP.  
           1.  MAKES A UNIQUE CAMERA CALLED THE MAGICAM.   
           2.  PEOPLE  IN PHOTO CAN WAVE AND TALK TO VIEWER.  
           3.  HEAVY DESIGN COSTS SUNK IN DEVELOPING THE  
                MAGICAM, BUT VARIABLE PRODUCTION COSTS = ZERO.  
           4.  CAMERA REQUIRES SPECIAL FILM COSTING €2/PHOTO  
                 TO MAKE—SUPPLIED BY COMPETITIVE FILM INDUSTRY 
      B. TWO TYPES OF MAGICAM CONSUMERS— 

1. HIGH DEMAND  P = 16 – Q  (Q = SHOTS PER MONTH) 
2. LOW DEMAND P = 12 – Q 
3. THERE ARE 10 MILLION OF EACH TYPE  
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      C.  STRATEGY 1:   
   1.  SELL CAMERA FOR €50.   

            2.  RESULT:  BOTH TYPES BUY CAMERA, ROWLING EARNS  
                 €50 FROM EACH TYPE OR €100 MILLION PER PAIR 
       D.  STRATEGY 2:   
            1.  DESIGN CAMERA SO THAT IT ONLY USES ROWLING’S  
               SPECIAL MAGIFILM (WHICH COSTS €2 PER SHOT TO MAKE) 

2. CHARGE €4 PER SHOT FOR FILM 
a.  LOW DEMAND TAKE 8 SHOTS (€32 SURPLUS) 
b.  HIGH DEMAND TAKE 12 SHOTS (€72 SURPLUS) 

3. CHARGE €32 FOR CAMERA (LOW DEMAND SURPLUS) 
             4.  RESULT:  EARN €32 FROM BOTH IN CAMERA SALES  
                 PLUS €16 FROM LOW DEMAND AND €24 FROM HIGH  
                 DEMAND ON FILM EARN €104 PER PAIR 
        E.  STRATEGY 3: 

1.  INTEGRATE FILM AND CAMERA SELLS TWO TYPES 
     a.  10 SHOT FOR €70 (LOW DEMAND VALUE OF 10 SHOTS)  
     b.  14 SHOT FOR €86 RESULT (HIGH DEMAND VALUE OF     
          14 SHOTS LESS  €40):  
2.  RESULT: EARN €50 FROM LOW DEMAND AND €58   
     FROM HIGH DEMAND--€108 PER PAIR 

        F.  NOTE QUANTITY DISCOUNT IN ALL STRATEGIES  
            1.  PRICE PAID PER SHOT UNDER STRATEGY 2:   
                 a.  LOW DEMAND:  (€32 + €32)/8 = €8 
                 b.  HIGH DEMAND:  (€32 + €48)/12 = €6.667 
            2.  PRICE PAID PER SHOT UNDER STRATEGY 3: 

a. LOW DEMAND:  €70/10 = €7 
b.  HIGH DEMAND:  €86/14 = €6.14 
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III. COMPETITION WITH PRICE DISCRIMINATION & VERSIONING 
 

A.  MONOPOLY POWER vs LARGE PROFIT 
 

B.  INTENSITY OF PRICE COMPETITION WITH 
DISCRIMINATORY PRICES 
 

 
 
 
 

C.  MONOPOLISTIC COMPETITION 
 

           1.  CLOSE (NOT PERFECT) SUBSTITUTES ⇒ LOW PROFIT 
 

           2.  INEFFICIENT—AVERAGE COST NOT MINIMIZED 
 

3. LINEVILLE’S FIRE DEPARTMENT 
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NICHE MARKETS AND MONOPOLISTIC COMPETITION 
       
 
 
 
      $/UNIT 
 
 
 
 
 
 
 
 
 
 
                                                                  AC 
 
                                                                                                      MC 
                                                                      
                                                                         D 
                                               MR 
 
                                         Q*                                                         QUANTITY 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

44
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



APPLIED ECONOMICS FOR MANAGERS SESSION 9— 
I.  BASIC TACTICS FOR FIRMS WITH MARKET POWER 
 

     A.  PRICE TACTICS 
 

           1.  TWO-PART TARIFFS 
 

           2.  BLOCK-PRICING OR QUANTITY DISCOUNTS 
 

           3.  MARKET SEGMENTATION 
 

     B.  PRODUCT DESIGN ISSUES 
 

           1.  BUNDLING/TYING  
            

            2.  VERSIONING  
 

3. LOCATION ISSUES 
 

      C.  PROFIT = CREATION AND CAPTURE OF VALUE 
 
        D.   PRICE DISCRIMINATION, VERSIONING, AND COMPETITION 

            1.  INTENSIFICATION OF PRICE COMPETITION 

            2.  MARKET NICHES AND MONOPOLISTIC COMPETITION 

           3.  LOCATION AS A STRATEGY CHOICE 
 

 
 
 
 
 

II.  MARKETS WITH A FEW FIRMS:  GAME THEORY  
 
     A.  THE NOTION OF A GAME:  STRATEGIC INTERACTION 
 

1.  PROFIT-MAXIMIZING CHOICE DEPENDS ON  STRATEGY 
OF RIVALS 

 
        2.  GUESSING YOUR RIVAL’S STRATEGY 
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     B.  NASH EQUILIBRIUM 
 
     C.  THE RULES OF THE GAME 

 

1.  ORDER OF PLAY  
 

a. SIMULTANEOUS OR SEQUENTIAL 
 

b.  IF SEQUENTIAL, WHO MOVES FIRST? 
 

2.  WHAT IS THE STRATEGIC VARIABLE? 

a.  PRICE 
 

b.  QUANTITY 

c.  R&D 
 

d.  ADVERTISING 
 

3.  WHAT DO THE PLAYERS KNOW? 

a.  WHAT INFORMATION IS COMMON TO ALL PLAYERS? 

b.  ARE THERE ANY ASYMMETRIES 

4. DURATION OF PLAY 

IV.  COURNOT vs BERTRAND vs STACKELBERG 

      A.  AN EXPERIMENT 

B.  INSIGHTS OF THE COURNOT MODEL 

1.  INEFFICIENCY IS A CONCEPT THAT CAN BE APPLIED 
TO LOTS OF SOCIAL INTERACTIONS  

2.  NUMBER OF PLAYERS MATTERS 

3. FIRMS WITH DIFFERENT UNIT COSTS CAN COEXIST 

4. FROM PUBLIC POLICY PERSPECTIVE: OLIGOPOLY IS WORSE 
THAN PERFECT COMPETITION/BETTER THAN MONOPOLY 

 C.  A SECOND EXPERIMENT 
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APPLIED ECONOMICS FOR MANAGERS SESSION 10— 
 

I.  GAME THEORY AND STRATEGIC INTERACTION 

A. THE SETTING: 

1.  A FEW LARGE PLAYERS . . .  

a.  MUST BE LARGE SO THAT ONE PLAYER’S ACTIONS HAS 
IMPLICATIONS FOR ENVIRONMENT FACING OTHERS, E.G., 
MUST BE LARGE ENOUGH TO AFFECT THE MARKET 

b.  MUST BE FEW SO THAT SOURCE OF ACTION CAN BE 
IDENTIFIED LOOSELY AND STRATEGIC INTERACTION CAN 
BE CONSCIOUS 

         2.   . . . WITH CONFLICTING GOALS 

a. NON-COOPERATIVE 

b. RIVALRY OR CONFLICT 

    B.  EQUILIBRIUM CONCEPT FOR GAME SITUTATIONS 

          1.  NASH 

2.  NO PLAYER HAS INCENTIVE TO CHANGE STRATEGIES 
GIVEN OTHER PLAYER CHOICES 

    C.  LESSONS FROM GAME THEORY 

           1.  THE RULES MATTER 

                a.  CHOICE OF STRATEGIC VARIABLE 

                b.  ORDER OF PLAY 

                c.  INFORMATION 

      d.  DURATION OF PLAY 

 2.  BLUFFS AND CREDIBLE THREATS 
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II. OLIGOPOLY AND PUBLIC POLICY 
A. COURNOT’S INSIGHT 

1. NUMBERS MATTER 
2. MORE FIRMS MAKE FOR A MORE COMPETITIVE OUTCOME 
3. COLLUSION AND CARTELS 

B. BERTRAND’S INSIGHT 
1. PRICE COMPETITION IS FIERCE AND CAN DUPLICATE 

COMPETITIVE OUTCOME EVEN IF WITH ONLY 2 FIRMS 

          2.  PRODUCT DIFFERENTIATION AND CAPACITY CONSTRAINTS 

   C.  STACKELBERG’S INSIGHT 

 1.  ORDER OF PLAY IS IMPORTANT 

 2.  SUSTAINED DOMINANCE OF ONE FIRM 

   D.  SEQUENTIAL GAMES  

  1.  EXTENSIVE FORM/TREE DIAGRAMS 

  2.  CREDIBILITY AND SUBGAME PERFECTION 

   E.  REPEATED GAMES 

  1.  FINITELY REPEATED GAMES:  EXHAUSTIBLE RESOURCE 

  2.  GAMES OF INDEFINITE DURATION 

III.  EXTERNALITIES  
 

     A.  ECONOMIC EFFICIENCY:  PRICE INDICATES TRUE VALUE   
         AND TRUE  COST AT THE MARGIN 

     B.   EXTERNAL EFFECTS  

           1.  COSTS IMPOSED ON PARTY  NOT INVOLVED IN THE TRADE 

                  ⇒  PRICE DOES NOT EQUAL TRUE MARGINAL COST 

            2.  BENEFITS EXTEND TO PARTY NOT INVOLVED IN THE TRADE 

                  ⇒  PRICE DOES NOT EQUAL TRUE MARGINAL VALUE 

 3.  A COMMON TRAGEDY  
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APPLIED ECONOMICS FOR MANAGERS SESSION 11— 
 

I.  GAME THEORY AND OLIGOPOLY:  RESULTS AND INSIGHTS 
A. COURNOT’S INSIGHT 

1. NUMBERS MATTER 
2. MORE FIRMS MAKE FOR A MORE COMPETITIVE OUTCOME 
3. COLLUSION AND CARTELS 

B. BERTRAND’S INSIGHT 
1. PRICE COMPETITION IS FIERCE AND CAN DUPLICATE 

COMPETITIVE OUTCOME EVEN IF WITH ONLY 2 FIRMS 
          2.  PRODUCT DIFFERENTIATION AND CAPACITY CONSTRAINTS 
    C.  STACKELBERG’S INSIGHT 

1.  ORDER OF PLAY IS IMPORTANT 
2.  SUSTAINED DOMINANCE OF ONE FIRM 

    D.  REPEATED GAMES 
1.  FINITELY REPEATED GAMES:  EXHAUSTIBLE RESOURCE 
2.  GAMES OF INDEFINITE DURATION 

     E.  NON-QUANTITY/PRICE GAMES 
II.  EXTERNALITIES  

     A.  ECONOMIC EFFICIENCY:  PRICE INDICATES TRUE VALUE   
         AND TRUE  COST AT THE MARGIN 

     B.   EXTERNAL EFFECTS  
         1.  COSTS IMPOSED ON PARTY  NOT INVOLVED IN THE TRADE 

                  ⇒  PRICE DOES NOT EQUAL TRUE MARGINAL COST 

         2.  BENEFITS EXTEND TO PARTY NOT INVOLVED IN THE TRADE 

                  ⇒  PRICE DOES NOT EQUAL TRUE MARGINAL VALUE 
         3. A COMMON TRAGEDY  
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III.  MARKET FAILURE OR A FAILURE TO USE MARKETS 
 

     A.  MARKETS AND PROPERTY RIGHTS 
 

           1.  PROPERTY RIGHTS AS A MARKET NECESSITY 
 

          2.  ABSENCE OF PROPERTY RIGHTS AS THE SOURCE OF  
          EXTERNALITY PROBLEMS 
 

           3.  RE-INTRODUCTION OF THE MARKET REQUIRES RE- 
          INTRODUCTION OF PROPERTY RIGHTS 
 

     B.  COASE, PROPERTY RIGHTS, AND EFFICIENCY 
 

           1.  PEDESTRIANS, CARS, AND WALK SIGNS 
 

           2.  ASSIGNMENT OF PROPERTY RIGHTS AND DISTRIBUTION 
 

     C.   MARKET-LIKE SOLUTIONS TO THE PROBLEM IN FIJENSEA  
 

IV.  NETWORK EXTERNALITIES OR POSITIVE FEEDBACK 

A.  A WAKE-UP CALL FROM NEWARK, OHIO 

B.  POSITIVE FEEDBACK FOR MS WINDOWS 

1.  CONSUMERS LIKE BEING ABLE TO INTERACT THEIR 
PRODUCTS—THE MORE PEOPLE USE WINDOWS, THE MORE 
PEOPLE WANT TO USE WINDOWS 

2.  SCALE ECONOMIES IN SOFTWARE PRODUCTION—THE MORE 
PEOPLE THAT USE WINDOWS, THE MORE SOFTWARE DESIGNERS 
WANT TO WRITE APPLICATIONS THAT WORK ON WINDOWS 

C.  THE APPLICATIONS BARRIER TO ENTRY 
1.  NO FIRM CAN CHALLENGE WINDOWS IN THE OPERATING 
SYSTEM MARKET UNLESS IT HAS A LOT OF APPLICATIONS  

2.  BUT NO ONE WRITES APPLICATIONS FOR AN OPERATING 
SYSTEM UNTIL IT IS SUCCESSFUL 
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      D.  THE BROWSER WAR 

1.  NETSCAPE HAD DOMINANT SHARE OF BROWSER MARKET  

2.  BROWSER MIGHT BE A FEASIBLE ALTERNATIVE PLATFORM 

3.  DESIGNERS WOULD WRITE APPLICATIONS FOR THIS 
PLATFORM 

E.  MICROSOFT RESPONSE:   

 1.  DEVELOP OWN BROWSER AND OFFER AT 0 PRICE 

 2.  TIE UP OEM’S WITH LONG-TERM CONTRACTS 

IV.  PUBLIC GOODS 

       A.  NON-RIVALRY IN CONSUMPTION—MARGINAL COST = 0 

       B.   NON-EXCLUDABILITY—CAN’T EXCLUDE THOSE WHO DON’T  
             PAY 

       C.  TAXES AND PUBLIC FINANCE 
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APPLIED ECONOMICS FOR MANAGERS SESSION 12— 
 

I.  EXTERNALITIES 
A. COSTS OR BENEFITS CONFERRED ON PARTIES NOT 

REPRESENTED IN THE TRADE 

     B.  PRICE NEGOTIATED IN THE MARKET DOES NOT REFLECT  
         TRUE MARGINAL COST/MARGINAL BENEFIT ⇒ INEFFICIENT 
 

II.  MARKET FAILURE OR A FAILURE TO USE MARKETS 
 

     A.  MARKETS AND PROPERTY RIGHTS 
 

           1.  PROPERTY RIGHTS AS A MARKET NECESSITY 
 

          2.  ABSENCE OF PROPERTY RIGHTS AS THE SOURCE OF  
          EXTERNALITY PROBLEMS 
 

           3.  RE-INTRODUCTION OF THE MARKET REQUIRES RE- 
          INTRODUCTION OF PROPERTY RIGHTS 
 

     B.  COASE, PROPERTY RIGHTS, AND EFFICIENCY 
 

     C.  THE PROBLEM IN FIJENSEA  

1. MECHANISMS TO REINTRODUCE PROPERTY RIGHTS 

2.  EFFLUENT/EMISSION TAXES:  GENERATE TAX REVENUE  
     USEFUL FOR MITIGATING POLLUTION DAMAGE OR FOR  
     OTHER PUBLIC SERVICES 

3. INCENTIVE TO DEVELOP LESS POLLUTION-PRODUCING  
   TECHNIQUES OR LESS COSTLY WAYS TO LIMIT POLLUTION  

4.  LEAST-COST WAY OF DESIRED POLLUTION REDUCTION 

5.  TRADABLE PERMITS:   

a.  NO NEED TO SET THE TAX “RATE” 

b.  SELF-ENFORCING MECHANISM 
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III.  EXTERNALITIES WRITTEN IN LARGE—PUBLIC GOODS 

    A.  NON-RIVALRY IN CONSUMPTION—MARGINAL COST = 0 

    B.  NON-EXCLUDABILITY—CAN’T EXCLUDE THOSE NOT PAYING 

 1.  DEFENSE 

 2.  INFORMATION 

   C.  PRICING AND FINANCING PUBLIC GOODS 

         1.  EXAMPLE:  DEMAND:  P = 100 – Q    

                                    TOTAL COST:  TC = 1600  

    AVERAGE COST:  AC = (1600/Q)  

    MARGINAL COST:  MC  = 0 

 2.  MC < AC ⇒ AC IS FALLING 

       $/UNIT 

         $100 

 

 

 

          $20 

              
 
                                                                            80              100            Q              

SURPLUS CALCULATIONS:  TOTAL COST = $1600 ALWAYS 

AVERAGE COST PRICING:    P = $20, PRODUCER SURPLUS = 0,                    
                                                    CONSUMER SURPLUS =  $3200 

MARGINAL COST PRICING:     PRODUCER SURPLUS = – $1600    
                                                        CONSUMER SURPLUS = $5,000   

   D.  QUASI-PUBLIC GOODS  
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   E.  MARGINAL COST PRICING ALWAYS MAXIMIZES TOTAL  
         SURPLUS—BUT HOW TO ACHIEVE IT FOR A PUBLIC GOOD? 

 1.  AVERAGE COST PRICING AND NATURAL MONOPOLIES 

 2.  PRICE DISCRIMINATION 

3.  TAXES/SUBSIDIES 

IV.  NETWORK EXTERNALITIES/DEMAND SCALE ECONOMIES 

A. VALUE TO EACH CONSUMER INCREASES AS MORE 
CONSUMERS USE THE PRODUCT 

B. PROBLEMS 

     1. ESTABLISHING AND PRICING A NETWORK 

            2.  COMPETITION IS QUESTION OF SURVIVAL/NATURAL  
                 MONOPOLIES? 

            3.  COMPLEMENTARITIES AND PATH DEPENDENCE 
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APPLIED ECONOMICS FOR MANAGERS SESSION 13— 
I.  REVIEW:  EXTERNALITIES AND PUBLIC GOODS 

     A.  PROBLEM IS ABSENCE OF PROPERTY RIGHTS 

     B.  REINTRODUCTION OF MARKET/PRICE  MECHANISM 
     C.  PUBLIC GOODS AND TAXATION 
II.  INFORMATION ISSUES 
     A.  UNCERTAINTY—HOW DO AGENTS MAKE CHOICES WHEN  
           OUTCOME IS UNCERTAIN? 

B.  PUBLIC GOOD ASPECT OF INFORMATION—HOW BEST TO 
GET INFORMATION PRODUCED GIVEN THAT MC OF 
SHARING INFORMATION IS ZERO? 

C.  ASYMMETRIC INFORMATION—MARKET OUTCOMES 
WHEN ONE PERSON KNOWS SOMETHING THAT THE 
OTHER DOESN’T? 

III. IMPERFECT INFORMATION: RISK AND UNCERTAINTY 
     A.  BERNOULLI’S ST. PETERSBURG PARADOX 
           1.  PAY $1:  GET $2N IF 1ST “HEADS” COMES UP ON NTH 
TOSS 
           2.  EXPECTED PAYOFF:  (1/2)$2 + (1/4)$4 + (1/8)$8 + . . . =   ∞ 
     B.  THE EXPECTED UTILITY HYPOTHESIS 
           1.  V = E(U) =  p1U(X1) + p2U(X2) + p3U(X3) + . . . . + pNU(XN) 
           2.  RISK AVERSION:  E(U) < U[E(X)]  OR, WILLING TO TRADE  
           SOME AMOUNT TO  GAIN CERTITUDE 
           3.  CONCAVITY OF U(X) AND RISK AVERSION 
     C.  FORMAL DEFINITION OF CONCAVITY:  UTILITY OF EXPECTED  
          VALUE > EXPECTED UTILITY OF POSSIBLE VALUES 
           1.  EXAMPLE:  TWO POSSIBLE OUTCOMES:  X0 WITH  
                PROBABILITY p, AND X1 WITH PROBABILITY (1 – p) 
          2.  U[pX0 + (1 – p)X1] > pU(XU(X0) + (1 – p)U(X1) 
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     D.  CONCAVITY AND RISK AVERSION EXAMPLE: TWO POSSIBLE         
           OUTCOMES:  $300,000 WITH PROBABILITY 0.9 AND $60,000  
           WITH PROBABILITY O.1 

1.  AVERAGE OR EXPECTED VALUE = 0.9x$300,000 +0.1x$60,000  
                = $276,000 = E(X) 

           2.  AVERAGE OR EXPECTED UTILITY = 0.9xU($300,000) +              
                 0.1xU($60,000) = E[U(X)] 
 

                  $ 
 
 
      E[U(X)] 
 
 
         
 
 
 
 
 
 
 
 
 
                         $60,000                       $260,000          $300,000               INCOME 
 
                                                                         $276,000  

U(X) 

      
NOTE:  DIAGRAM SAYS THAT EXPECTED UTILITY OF 
GETTING $300,000 WITH PROB = 0.9 AND $60,000 WITH 
PROBABILITY IS SAME AS UTILITY OF GETTING $260,000 FOR 
CERTAIN.  IN OTHER WORDS, INDIVIDUAL IS WILLING TO 
GIVE UP $16,000 ON AVERAGE ($276,000 – $260,000) TO AVOID 
UNCERTAINTY, TO AVOID RISK 
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IV.  UNCERTAINTY AND THE CAPITAL ASSET PRICING MODEL 

A.  ROUGH INTERPRETATION OF RISK AVERSION:  PEOPLE  
      DON’T LIKE VARIABILITY—VARIANCE  

1.  UNDER SOME CIRCUMSTANCES, WE CAN TRANSLATE 
THIS INTO A PRECISE UTILITY RELATIONSHIP THAT 
SAYS PEOPLE GET POSITIVE UTILITY FROM A HIGH 
AVERAGE EXPECTED WEALTH, W , BUT DON’T LIKE 
VARIANCE, 2σ  

2.  FOR INVESTORS, WE CAN EQUIVALENTLY USE 
EXPECTED RATE OF RETURN, E(R), AND VARIANCE OF 
THAT RETURN, 2σ  

B.  CONSTANT UTILITY CURVES—MEAN VARIANCE ANALYSIS 
 
    E(R) 
 
 
 
 
 
 
 
                                                                                                     
C.  IMPLICATIONS:   σ2 

        1.  RISKIER ASSETS ARE THOSE WHOSE RETURNS HAVE  
             MORE VARIANCE 

        2.  RISKIER ASSETS SHOULD PAY A HIGHER RETURN TO  
             COMPENSATE FOR RISK 

               3.  QUESTIONS:   

a.  HOW DO YOU MEASURE VARIANCE, σ2 OF STOCK’S  
RETURNS IN AN ECONOMICALLY MEANINGFUL WAY?  

                  b.  WHAT IS THE EXTRA RETURN FOR INCREASES IN σ2? 
                  I.E, WHAT IS THE PRICE OF RISK?  
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D.  VARIANCE VERSUS COVARIANCE 

1.  CONSIDER ONE RISKY ASSET WITH VARIANCE σ2.  IF 
ONLY THIS ASSET IS HELD,THEN ONE GETS AN EXPECTED 
RETURN OF E(R1) AND A VARIANCE OF σ1

2

2.  NOW CONSIDER SPLITTING YOUR INVESTMENTS 
BETWEEN TWO RISKY ASSETS, PUTTING f1 IN ASSET 1 AND 
f2 [= 1– f1] IN ASSET 2.  THEN EXPECTED RETURN IS:  f1E(R1) + 
f2E(R2) AND THE VARIANCE IS: ( )2121

2
2

2
2

2
1

2
1 R,RCOVff2ff +σ+σ  

3.  NOW CONSIDER SPLITTING YOUR INVESTMENTS THREE 
WAYS:   f1 IN ASSET 1; f2 IN ASSET 2; AND f3 [ = 1 – f1 – f2] IN 
ASSET 3 

a.  EXPECTED RETURN IS:  f1E(R1) + f2E(R2) + f3E(R3) 

b.  VARIANCE IS 

( ) ( ) ( )323231312121
2
3

2
3

2
2

2
2

2
1

2
1 R,RCOVff2R,RCOVff2R,RCOVff2fff +++σ+σ+σ

 

              4.  IN THE CASE OF FOUR ASSETS THE RESULTS ARE: 
a.  E(R) = f1E(R1) + f2E(R2) + f3E(R3) + f4E(R4)  

b.  VAR = 4
2

2
4

2
3

2
3

2
2

2
2

2
1

2
1 ffff σσσσ +++  

  
( ) ( ) (
( ) ( ) ( )434342423232

414131312121

R,RCOVff2R,RCOVff2R,RCOVff2
R,RCOVff2R,RCOVff2R,RCOVff2

+++
)+++

 

5.  MORAL:  AS ONE DIVERSIFIES MORE, WHAT MATTERS 
ABOUT ANY ONE ASSET IS NOT THE VARIANCE OF ITS 
RETURNS BY ITSELF, BUT THE COVARIANCE OF ITS 
RETURNS WITH THE RETURNS OF ALL THE OTHER ASSETS 

E.  DEFINE A VERY WELL-DIVERSIFIED BUNDLE OF ASSETS AS  
    “THE MARKET BUNDLE”   

     1.  THIS BUNDLE HAS AN EXPECTED RETURN MR AND  

     2.  STANDARD DEVIATION OF THAT RETURN = Mσ  
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3.  DEFINE THE “RISK” IN ANY ASSET OR COLLECTION OF 
ASSETS AS A MEASURE OF ITS COVARIANCE WITH THE 
RETURNS ON THE MARKET BUNDLE.  CALL THIS TERM THE 
ASSET BETA, I.E., β1 FOR ASSET 1.   

         4.  NOTE FOR THE MARKET BUNDLE, THE BETA VALUE IS 1.   

5.  NOW IDENTIFY THE RISK-FREE RATE, RF.   

6.  IF THE MARKET BUNDLE HAS AN EXPECTED RETURN OF MR  
AND SINCE IT HAS ONE UNIT OF RISK (A BETA) OF 1, THE PRICE 
PER UNIT OF RISK IS MR  –  RF  

7.  FOR ANY OTHER ASSET, WE MEASURE ITS BETA AS A 
MEASURE OF ITS RISK, AND THEN SAY THAT IT MUST PAY A 
RISK PREMIUM OF ITS BETA TIMES THE PRICE OF RISK, E.G. 
FOR ASSET A, THE PRICE MUST BE SUCH THAT ITS EXPECTED 
RETURN SATISFIES: 

               E(RA) = RF + βA[ MR   –  RF]  

F.  THE FOREGOING EQUATION IS KNOWN AS THE SECURITY 
MARKET LINE.  IT IS ONE OF THE MOST FUNDAMENTAL 
EQUATIONS IN FINANCIAL THEORY.  WHILE ITS LITERAL 
ACCURACY IS DEBATABLE IT MAKES THREE, BROAD POINTS.   

1.  PEOPLE ARE RISK AVERSE AND NEED TO BE 
COMPENSATED FOR BEARING RISK 

2.  THE APPROPRIATE MEASURE OF RISK IS COVARIANCE.  
YOU WON’T GET COMPENSATED FOR TAKING RISK THAT 
YOU COULD COSTLESSLY AVOID. 

3.  “BEATING THE MARKET RETURN MR  IS EASY. ” JUST 
INVEST IN ASSETS WITH BETAS GREATER THAN ONE.  THE 
REAL QUESTION IS DID YOU GET A HIGHER RETURN AFTER 
ADJUSTING FOR RISK? 
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APPLIED ECONOMICS FOR MANAGERS SESSION 14— 

I.  REVIEW: UNCERTAINTY, EXPECTED UTILITY & RISK AVERSION 
     A.  THE EXPECTED UTILITY HYPOTHESIS 

1. INDIVIDUALS MAXIMIZE EXPECTED UTILITY: 
2. V = E(U) =  p1U(X1) + p2U(X2) + p3U(X3) + . . . . + pNU(XN) 

     B.  U(X) CONCAVE—FALLING MARGINAL UTILITY OF WEALTH 
     C.  CONCAVITY IMPLIES RISK AVERSION  
II.  UNCERTAINTY AND THE CAPITAL ASSET PRICING MODEL 

A. ROUGH INTERPRETATION OF RISK AVERSION:   
1.  PEOPLE LIKE HIGH EXPECTED RETURNS 

      2.  PEOPLE DISLIKE VARIANCE (σ2) OF WEALTH           
             3.  RISKIER ASSETS WHOSE RETURNS HAVE MORE VARIANCE       
                SHOULD PAY A HIGHER RETURN  
       B.  RELEVANT MEASURE OF ASSET VARIANCE IS ITS               
             CONTRIBUTION TO VARIANCE OF A WELL-DIVERSIFIED  
             PORTFOLIO—MEASURED BY ASSET β 
       C.  CONSIDER THE MODEL: RA=CONSTANT+βARM+ εA

1.  IT IMPLIES THAT 2
Aσ  =  22

M
2
A εσ+σβ

2.  VARIANCE OF ASSET A’S RETURNS HAS TWO PARTS 
a.  THE PART THAT IS DUE TO ITS COMOVEMENT WITH 
RETURNS ON ALL ASSETS IN GENERAL (SYSTEMATIC) 
b. THE PART SPECIFIC TO ASSET A (IDIOSYNCRATIC) 

3.   RECALL: WE MEASURE RISK IN STANDARD DEVIATION 
UNITS AND 1 UNIT OF RISK IS σM. FOR ASSET A, AMOUNT 
OF SYSTEMATIC RISK IN STANDARE DEVIATION UNITS IS 
βAσM.  SO, ASSET A IS βA UNITS OF SYSTEMATIC RISK 

    3.  GIVEN PRICE OF RISK, [ MR   –  RF], ASSET A’S PRICE MUST  
    BE SUCH THAT ITS EXPECTED RETURN SATISFIES:  
  E(RA) = RF + βA[ MR   –  RF] 
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        4.  LESSONS:   
a.  PAYS TO DIVERSIFY AND AVOID UNECESSARY RISK 

(DO NOT GET RETURN FOR TAKING UNNECESSARY RISK) 
b. WHAT DOES IT MEAN TO BEAT THE MARKET? 

III.  INFORMATIONAL EFFICIENCY AND SHARE PRICES 
A.  EFFICIENCY CONDITION—NO SURPLUS AT THE MARGIN 

1. ANOTHER WAY TO SAY THIS IS NO EASY PROFIT 
2. ABSENCE OF LARGE PROFIT OPPORTUNITIES (AT THE 

MARGIN)  
      B.  PRICES ARE EFFICIENT SIGNALS ONLY IF THEY REFLECT  
           INFORMATION. WHAT DOES THIS MEAN FOR ASSET MARKETS? 
               1. PRICES REFLECT AVAILABLE INFORMATION 

2.  FORECAST OF Pt+1 MADE USING ALL INFORMATION  
     AVAILABE AT TIME t—PRICE TODAY BASED ON FORECAST  
     OF PRICE IN THE FUTURE 
3.  SO PRICE AT TIME t, I.E., Pt, REFLECTS ALL INFORMATION  
     AVAILABLE AT TIME t, TOO 

C.  FORECAST ERRORS MUST REFLECT INFORMATION THAT    
     ONLY BECOMES AVAILABLE AT TIME t+1, I.E., REAL NEWS 

                    1.  PARTY  TIME! 
           2.  Pt+1 – Pt+1 = εt+1:  ERORR IS RANDOM & INDEPENDENT OF Pt+1  e e

    3.  SINCE Pt+1 REFLECTS SAME INFORMATION AS Pt THE TWO      
       SHOULD BE CLOSELY RELATED, E.G., 

e

     ≈ Pe
1tP + t ⇒ Pt+1 =   ⇒P1ttP +ε+ t+1 – 1ttP +ε=  (PURE RANDOM WALK) 

OR 

   Pt+1 = (1+δ)Pt ⇒ pt+1 = δ + pt + εt+1 (RANDOM WALK WITH  DRIFT)  
   WHERE: pt = ln Pt
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 4.  MINIMUM OR WEAK EFFICIENCY & TECHNICAL 
ANALYSIS—STOCK PRICES HAVE NO MEMORY—CAN’T INFER 
FUTURE FROM PAST PRICE MOVEMENTS 

 D.  MARKET EFFICIENCY AND INFORMATION PRODUCTION 
   1.  THE CONUNDRUM OF INFORMATIONAL EFFICIENCY 
   2.  INFORMATION AS A PUBLIC GOOD 
   3.  ECONOMIZE ON INFORMATIONAL COSTS—CASCADES  

IV.  ASYMMETRIC INFORMATION 

A. ANOTHER PAPER CLIP MARKET 

B. INFORMATIONAL ASYMMETRIES AND: 

1.  ADVERSE SELECTION 

2.  MORAL HAZARD 
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APPLIED ECONOMICS FOR MANAGERS SESSION 15— 

I.  REVIEW:  UNCERTAINTY AND INFORMATIONAL EFFICIENCY  
A.  UNCERTAINTY, RISK AVERSION, AND ASSET PRICES:   
    1.  DIMINISHING MARGINAL UTILITY OF WEALTH IMPLIES         
         INDIVIDUALS WILL PAY TO AVOID RISK—WILL NEED TO BE    
         COMPENSATED FOR TAKING RISK 

2.  CAN APPROXIMATE RISK ATTITUDES BY ASSUMING AGENTS  
         CARE ABOUT AVERAGE INCOME OR WEALT BUT DISLIKE  
         VARIANCE IN OUTCOMES  

3.  INSIGHT:  RELEVANT RISK IN ANY ACTION IS RISK THAT  
         CANNOT BE EASILY (COSTLESSLY) AVOIDED BY OTHER            
         MEANS, E.G., DIVERSIFICATION 

4.  INSIGHT:  IN RISKY ASSET HOLDINGS, AGENTS MUST BE  
         COMPENSATED FOR NON-DIVERSIFIABLE RISK  

     a. CAN MEASURE NON-DIVERSIFIABLE RISK (ASSET BETA) 
     b. CAN PRICE RISK ( )FM RR −  

     c.  EQUILIBRIUM:  E(RA) = βA( )FM RR −  
B.  UNCERTAINTY AND INFORMATIONAL EFFICIENCY    
      CONDITION—NO SURPLUS AT THE MARGIN 

1. NO EASILY AVAILABLE PROFIT—NO LARGE PROFIT 
OPPORTUNITIES (AT THE MARGIN)  

2. IF ASSET PRICES DO NOT REFLECT ALL AVAILABLE 
INFORMATION, PROFIT OPPORTUNITIES EXIST 

        C.  PRICE OF ASSET AT TIME t tP BASED LARGELY ON     
            PRICE EXPECTED AT TIME t+1,  e

1tP +

     1.  FORECAST ERRORS MUST REFLECT INFORMATION THAT    
     ONLY BECOMES AVAILABLE AT TIME t+1, I.E., REAL NEWS 

  2.  Pt+1 -  IS RANDOM AND INDEPENDENT OF   1t
e

1tP ++ ε= e
1tP +

3.  SINCE P REFLECTS SAME INFORMATION AS Pe
1t+ t THE TWO      

  SHOULD BE CLOSELY RELATED, I.E., A PURE RANDOM WALK   
  OR A RANDOM WALK WITH  DRIFT 
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II.  MARKET EFFICIENCY AND INFORMATION PRODUCTION 
      A.  THE CONUNDRUM OF INFORMATIONAL EFFICIENCY 
           1.  IF INFORMATION IS REFLECTED IN MARKET PRICES AS  
           SOON AS IT IS KNOWN, INFORMATION IS A PUBLIC GOOD 

2. PUBLIC GOODS ARE UNDER PRODUCED IN A PRIVATE, 
FREE-ENTERPRISE MARKET 

      B.  ATTEMPTS TO ECONOMIZE ON INFORMATIONAL COSTS  
           AND INFORMATION CASCADES 
      C.  INFORMATION AND INFORMATION PRODUCTION 
III.  ASYMMETRIC INFORMATION 
     A.  RISK AVERSION AND INSURANCE MARKETS 

     1.  CONSIDER EARLIER EXAMPLE WITH WEALTH $300,000    
     BUT A 10% CHANCE THAT IT WILL FALL IN VALUE TO $60,000 

          2.  INSURANCE DEMAND:       
               a.  POSSIBLE LOSS = $240,000 WITH PROBABILITY = PL = 0.1 
                   b.  WOULD PAY SAY, $40,000, TO AVOID RISK (CERTAIN  
                     INCOME OF $260,000)  
                  $ 
 
 
 
 
 
        E[U(X)] 
 
 
 
 
 
 
 
 
 
                         $60,000                       $260,000          $300,000               INCOME 

           $276,000 

U(X) 
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          3.  INSURANCE SUPPLY (COMPETITION ⇒ NO PROFIT) 
                a.  WITH PROBABILITY 0.1, INDEMNIFY THE LOSS OF $240,000 
                b.   ACTUARIALLY FAIR PREMIUM = $24,000 

B.  ANOTHER PAPER CLIP MARKET 

C. INFORMATIONAL ASYMMETRIES AND: 

1.  ADVERSE SELECTION 

2.  MORAL HAZARD 
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APPLIED ECONOMICS FOR MANAGERS SESSION 16— 

I.  REVIEW:  INFORMATION AND MARKET EFFICIENCY  
      A.  THE CONUNDRUM OF INFORMATIONAL EFFICIENCY 

 1.  EFFICIENCY REQUIRES THAT CURRENT PRICES REFLECT  
      INFORMATION AS SOON AS IT IS KNOWN 

               a.  INFORMATION ABOUT ASSET FUTURE INCOME & RISK 
               b.  INFORMATION ABOUT GOODS AND SERVICES QUALITY 

  2.  MARKETS MAY BE INFORMATIONALLY EFFICIENT BECAUSE    
       IT’S HARD TO EXCLUDE THOSE WHO DON’T PAY 
  3. IN ANY CASE, WE WAN’T EFFICIENT MARKETS SINCE  
      INFORMATION IS NON-RIVALROUS IN CONSUMPTION 
  4.  MARKETS TEND TO UNDERPRODUCE PUBLIC GOODS 

       B.  POSSIBLE EXAMPLES:   
           1.  RETAIL SERVICES 

2. FINANCIAL/ECONOMIC DATA 
3. NEW MEDICINES 

       C.  POSSIBLE SOLUTIONS TO INFORMATION SUPPLY PROBLEM 
            1.  PATENTS/COPYRIGHTS—TEMPORARY MONOPOLY 
            2.  SUBSIDIZE PRODUCTION—PUBLIC RESEARCH FUNDS 
            3.  LIVE WITH IT 
II.  ASYMMETRIC INFORMATION 

A. SOMETIMES AGENTS CAN KEEP INFORMATION PRIVATE—
CAN THEY EXPLOIT IT THEN?  HOW?  IMPLICATIONS? 

B. BACKGROUND:  RISK AVERSION & INSURANCE MARKETS 

     1.  CONSIDER EARLIER EXAMPLE WITH WEALTH $300,000    
     BUT A 10% CHANCE THAT IT WILL FALL IN VALUE TO $60,000 

          2.  INSURANCE DEMAND:       
               a.  POSSIBLE LOSS = $240,000 WITH PROBABILITY = PL = 0.1 

      b.  WOULD PAY $40,000, TO AVOID RISK (CERTAIN $260,000)
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                  $ 
 
 
 
 
 
        E[U(X)] 
 
 
 
 
 
 
 
 
 
                         $60,000                       $260,000          $300,000               INCOME 

           $276,000 

U(X) 

           
 

           3.  INSURANCE SUPPLY (COMPETITION ⇒ NO PROFIT) 
                a.  WITH PROBABILITY 0.1, INDEMNIFY THE LOSS OF $240,000 
                b.  ACTUARIALLY FAIR PREMIUM = $24,000 

B.  ANOTHER PAPER CLIP MARKET 

C. INFORMATIONAL ASYMMETRIES AND: 

1.  ADVERSE SELECTION 

2.  MORAL HAZARD 
 

       D.  ASYMMETRIC INFORMATION 
           1. THE WAY TO EXPLOIT INFORMATION IS TO KEEP IT PRIVATE 
           2.  IF INFORMATION IS ASYMMETRIC, ONE PARTY TO THE           
                BARGAIN KNOWS IT IS DISADVANTAGED (UNINFORMED) 
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III.  GAMES AND INFORMATION WITHIN AN ORGANIZATION 
A. RULES FOR ORGANIZATIONS:   

          1.  CLARIFY THE OBJECTIVE 
          2.  KNOW THE GAME YOU’RE PLAYING  

B.  FIRM OBJECTIVES: 
     1.  CREAT SURPLUS 
     2.  CAPTURE SUPRLUS 

     C.  THE SURPLUS TREE 

 
     CUSTOMERS 

 

 

 

 
 

     

   FIRM 

SUPPLIERS 

 RIVALS COMPLEMENTARY 
FIRMS 

 D.  POTENTIAL CONFLICTS THAT MAY HINDER SURPLUS  
           CREATION/CAPTURE 

1.  PRINCIPAL/AGENT PROBLEMS 
               a.  OWNERS VS. MANAGERS  
               b.  MANAGERS VS. WORKERS 
          2.  LET PROFIT DEPEND ON MANAGERIAL EFFORT & LUCK 

                      LUCK  
 BAD (P = ½) GOOD  (P = ½) 

        LOW (0)     $30,000     $60,000      
MANAGERIAL  
      EFFORT  

        HIGH (1)     $60,000   $120,000 
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                a.  CLASSIC PROBLEM:  IF PROFIT IS $60,000, CANNOT BE  
                    SURE IF IT IS DUE TO LOW EFFORT OR TO BAD LUCK 
         b.  CONTRACT MUST SOLVE TWO PROBLEMS: 
 

                 i.  INCENTIVE CONSTRAINT:  MUST ELICIT HIGH  
                        EFFORT FROM MANAGER 
 

        ii.  PARTICIPATION CONSTRAINT:  MANAGER  
                        EXPECTS TO COVER OPPORTUNITY COST  
 

     3.  SUPPOSE: 
a. MANAGER CAN EARN $10,000 ELSEWHERE 
b. MANAGER INCURS LOSS OF $10,000 PER UNIT EFFORT 

 

               4.  TRY BONUS CONTRACT:   

   W = 0; IF PROFIT ≤ $60,000 
   W = $40,000 IF PROFIT > $60,000 

       INCENTIVE COMPATIBILITY: 

    EXPECTED WAGE IF EFFORT = 1  
                            E(W) = ½ (0) + ½ ($40,000)  = $20,000 
 

                            EXPECTED WAGE IF EFFORT = 0 
                            E(W) = 0 
 

                      PARTICIPATION:   
 

                            EXPECTED WAGE IF EFFORT = 1 IS $20,000 
JUST COVERS THE COST OF EFFORT PLUS                     
OTHER OPPORTUNITY 

     

              5.  ALTERNATIVE:  PROFIT-SHARING CONTRACT 

                            W =  (1/4)PROFIT 
                  6.  TOURNAMENT 
          E.  RISK AVERSION AND PERFORMANCE-BASED CONTRACTS  
          F.  CONTRACTUAL RELATIONS AND FIRM-SPECIFIC  
               INVESTMENTS:  TIME CONSISTENCY ISSUES 
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APPLIED ECONOMICS FOR MANAGERS SESSION 17— 

I.  REVIEW:  STRATEGIC ISSUES INSIDE THE FIRM 
     A.  PRINCIPAL/AGENT PROBLEMS  
          1.  SUPPLIERS/INPUTS HAVE PRIVATE INFORMATION 

a. ADVERSE SELECTION—CHIP SUPPLIERS 
b. MORAL HAZARD—LEGAL SERVICES 

          2.  EXAMPLE: 
  TOTAL BENEFIT OF LEGAL SERVICES:  TB = 600L – L2

  AVERAGE BENEFIT OF LEGAL SERVICES: AB = 600 – L  
  MARGINAL BENEFIT OF LEGAL SERVICES:  MB = 600 – 2L 

              LAW FIRM:  FEE OF $200 PER HOUR, GOAL IS TO MAXIMIZE  
                                     BILLABLE HOURS 

     IF CHOICE OF QUANTITY OF LEGAL SERVICES IS LEFT TO    
     LAW FIRM:  MAXIMIZE BILLABLE HOURS SUBJECT TO  
     CONSTRAINT THAT TOTAL BENEFITS ≥ TOTAL COST 

600L – L2 = 200L ⇒ 400 = L 
     FIRM MAXIMIZATION OF NET BENEFITS:  MB = MC = 200  

⇒ 600 – 2L = 200 ⇒ L = 200 
   $                                                  TB                         TC 
 
 
 
 
 
 
                                         200                            400                 L 
M LAW GROUP’S EXPLOITATION OF ASYMMETRIC  
     INFORMATION CAN HURT THE FIRM 
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B. COORDINATION PROBLEMS  
1.  COMPLEMENTARY INPUTS OR TEAMS 
2.  MULTIPLE NASH EQUILIBRIA 

     C.  TIME-CONSISTENCY AND FIRM SPECIFIC INVESTMENTS 
     D.  ALL OF THE ABOVE ARE ISSUES OF CONTRACT DESIGN—             
           CONTRACTS MUST SOLVE  
    1.  INCENTIVE ISSUES 

           2.  PARTICIPATION CONSTRAINT 
II.  WHO’S IN CHARGE?  GROUP DECISION MAKING AND  
           ECONOMIC OUTCOMES 

     A.  FREER TRADE IN FREDONIA 

     B.  INDIVIDUAL RATIONALITY VERSUS COLLECTIVE  
           IRRATIONALITY 

C. STRATEGIC VOTING AND VOTE TRADING 
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APPLIED ECONOMICS FOR MANAGERS SESSION 18— 

I.  REVIEW:  GROUP DECISION MAKING & ECONOMIC OUTCOMES 
A. COLLECTIVE CHOICE A FACT OF LIFE 

 1. IN PUBLIC POLICY 
 2. IN INTERNAL ORGANIZATIONAL DECISIONS 
     a. MANAGEMENT/LABOR COMMITTEES  
     b. CHOICE OF CEO 

     B.  COLLECTIVE CHOICE CHARACTERIZED BY DIFFERENT LOGIC  
          (ILLOGIC) THAN INDIVIDUAL CHOICE 

1.  BIAS TOWARD THE STATUS QUO—INDIVIDUAL 
UNCERTAINTY MAGNIFIED AT AGGREGATE LEVEL 
2. CYCLING AND CONDORCET 
3. COLLECTIVE CHOICE TO PURSUE PRIVATE INTEREST 

C.  IMPLICATIONS FOR PUBLIC POLICY 
       1. CAUTIOUS PUBLIC POLICY 

2. ALWAYS A LARGE GROUP OF UNHAPPY VOTERS 
3. DANGER OF “CAPTURE” 

D.  IMPLICATIONS FOR CORPORATIONS 
1. CAUTIOUS POLICIES 
2. ALWAYS DISGRUNTLED SPLINTER GROUP 
3. DANGER OF “CORRUPTION” 

II.  CORPORATE ARCHICTECTURE AND VERTICAL INTEGRATION 
—WHERE IS THE FIRM’S BEGINNING AND ENDING? 
     A.  THE VERTICAL PRODUCTION CHAIN 

1.  RAW MATERIALS 
2.  MANUFACTURE  
3.  DISTRIBUTION  
4.  RETAIL 
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     B.  VERTICAL INTEGRATION VS SEPARATE FIRMS 
  1. SEPARATION ALLOWS 
              a. COMPETITION TO SPUR EFFICIENCY 
              b.  SCALE ECONOMIES 
        2. INTEGRATION 
              a.  AVOIDS HOLD-UP PROBLEM OF FIRM SPECIFIC ASSETS 
      b.  REDUCES DOUBLE-MARGINALIZATION 
      c.  FACILITATES PRICE DISCRIMINATION 
      C.  PRODUCT COMPLEMENTARY & DOUBLE MARGINALIZATION 
RETAIL DEMAND:  P = 100 – 2Q 

RETAIL MARGINAL REVENUE: MRD = 100 – 4Q.   
ASSUME MARGINAL COST = WHOLESALE PRICE = W  
RETAIL PROFIT MAXMIZATION W = 100 – 4Q.  
HENCE, MANUFACTURER’S DEMAND: W  = 100 – 4Q 
MANUFACTURER’S MARGINAL REVENUE: MRU = 100 – 8Q  
MANUFACTURES MARGINAL COST:  = $12 
MANUFACTURER’S PROFIT MAXIMIZATION:  100 – 8Q = 12 
FULL, DIS-INTEGRATED EQUILIBRIUM: Q = 11; W = $56; P = $88 
PROFIT:  RETAILER = $242; MANUFACTURER = $484 

WHAT IF FIRMS VERTICALLY INTEGRATE? 
      THEN DEMAND FACING INTEGRATED FIRM IS: P = 100 – 2Q 
      MARGINAL REVENUE FOR INTEGRATED FIRM IS: MR  = 100 –4Q 
      WITH MARGINAL COST = $12, EQUILIBRIUM IS: Q = 22; P = $56 
      PROFIT = $968 > $242 + $484 
      FIRMS AND CONSUMERS GAIN FROM VERTICAL INTEGRATION 
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     D.  DOUBLE MARGINALIZATION & COMPLEMENTARY GOODS 
 MANUFACTURER AND RETAILER 

HARDWARE AND SOFTWARE 
     E.  VERTICAL INTEGRATION VERSUS CONTRACT 
  1.  CONSIDER A TWO-PART TARIFF 
      a.  SELL TO RETAILER AT MC = $12 
      b.  CHARGE RETAILER A FIXED FEE FOR SALES RIGHTS 
      c.  RETAILER SETS: P = $56; SELLS Q = 22 UNITS; EARNS  
                  OPERATING PROFIT OF $968 
          2. FIXED FEE:  MUST BE LESS THAN $726 (SO RETAILER  
              EARNS AT LEAST $242) BUT MORE THAN  $484 (SO  
              MANUFACTURER EARNS AT LEAST $484—BUT CAN  
              DUPLICATE INTEGRATION OUTCOME WITH A CONTRACT 
      F.  CHOICE BETWEEN INTEGRATION AND CONTRACT 
  1.  NEGOTIATION COST 
  2.  CAN CONTRACT BE COMPLETE—UNCERTAINTY 
  3.  ENFORCEMENT COST—WHAT HAPPENS IF CONTRACT IS  
               BROKEN?   
      G.  VERTICAL INTEGRATION AND PRICE DISCRIMINATION 
P = 100 – 2Q IN MARKET 1—MONOPOLY PRICE (C = $12) = $56, Q = 22 
P =    60 – 2Q IN MARKET 2—MONOPOLY PRICE (C = $12) = $36; Q = 12 

CANNOT ACHIEVE SUCH DISCRIMINATION UNLESS MARKETS 
SEPARATED 
SOLUTION:  INTEGRATE INTO LOW-PRICE (ELASTIC) MARKET 
AND REFUSE TO SELL TO ANY OTHER RETAILERS 
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 Farmer X                                                                                                       Farmer Z 

 
                                                         Farmer Y 
 
  
 
 
                           MODERNIZE ROAD                       MODERNIZE ROAD 
                              SEGMENT X                                    SEGMENT Z
 
      COST                   $10,000                                            $10,000 
       
     BENEFITS              $7,000 TO FARMER X                           0 TO FARMER X 
                                              0  TO FARMER Y                           0 TO FARMER Y 
                                              0  TO FARMER Z                   $7,000 TO FARMER Z 
 
 
POLITICAL SOLUTION:  VOTE-BUILDING COMMISSION OR 
LEGISLATURE VOTES ON ROAD IMPROVEMENT BILLS PAID FOR OUT 
OF GENERAL REVENUES.  THEN, VOTE-TRADING—REPRESENTATIVE 
FROM X VOTES FOR IMPROVEMENT IN ROAD TO Z IN RETURN FOR Z 
VOTING FOR IMPROVEMENT IN ROAD TO X.  BOTH ROAD 
IMPROVEMENT BILLS PASS BUT COST IS SPREAD EQUALLY OVER ALL 
THREE REGIONS 
 
   REGION X   REGION Y   REGION Z 
 
COST       $6,667       $6,667       $6,667 
 
BENEFITS      $7,000       $0,000       $7,000 
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APPLIED ECONOMICS FOR MANAGERS SESSION 19— 

I.  REVIEW:  COMPLEMENTARY AND VERTICAL RELATIONS 

A.  GAINS FROM INTEGRATION: 

1.  QUALITY CONTROL 

2.  ELIMINATES HOLD-UP PROBLEM OF FIRM SPECIFIC ASSETS 

3.  REMOVES DOUBLE-MARGINALIZATION PROBLEM 

4.  POTENTIAL FOR PRICE DISCRIMINATION 

B. COSTS OF INTEGRATION 

     1.  LOSS OF COMPETITIVE PRESSURE 

     2.  LOSS OF SUPPLIER SCALE ECONOMIES 

3. LOSS OF SPECIALIZATION GAINS 

    C.  CONTRACTS AND CONTRACT COSTS 

II. INTERNATIONAL TRADE—A PRIMER  
A.  A LESSON FROM THE GARDEN 

1.  TRADE BASED ON COMPARATIVE ADVANTAGE NOT ON 
ABSOLUTE ADVANTAGE 
2.  SOURCES OF COMPARATIVE ADVANTAGE 

a.  RESOURCE ENDOWMENTS 
b. HISTORY—PATH DEPENDENCE 

        3.  TRADE ADJUSTMENT IN ADAMLAND AND EVELAND 
B.  THE SIMPLE ECONOMICS OF PROTECTIONIST POLICIES 

1.  TOO MANY DOMESTIC RESOURCES ALLOCATED TO 
PROTECTED INDUSTRY 

       2.  TOO LITTLE OF THE PROTECTED COMMODITY CONSUMED 
STANDARD ANALYSIS OF TRADE PROTECTION 
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    $/UNIT 

                                                                                                  S 

 

 

 

      PW + T 

             PW 

                                                                                                       D 

 

                                                                                                                 Q 

                                                      RESTRICTED 

                                                           IMPORTS 

                                                      FREE TRADE 

                                                       IMPORTS 
C.  OTHER ISSUES 

1.  VARIETY  

2.  DOWNSTREAM USERS 

3.  COMPLEMENTARY PRODUCTS 
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III.  INTERNATIONAL TRADE AND FINANCE   
    A.  THE TRADE BALANCE & THE TRADE DEFICIT 

   1.  NATIONAL INCOME = PRODUCTION = Y 
a.  INCOME CONSUMED, SAVED OR TAXED:   
b.  Y = C + SH + T 

2.  PRODUCTION: 
a.  FOR DOMESTIC CONSUMERS, C 
b.  FOR NEW CAPITAL, I   
c.  FOR PUBLIC GOODS, G 
d. PLUS FOREIGN DEMAND FOR DOMESTIC GOODS, X 
e.  LESS DOMESTIC DEMAND FOR FOREIGN GOODS, M  
f. Y = C + I + G + X – M  

   B.  THE FUNDAMENTAL EQUATION OF THE CURRENT ACCOUNT 
          1.  C + SH + T =  C + I + G + X – M  

2.  SH + (T – G) – I = X – M  
          3.  CURRENT ACCOUNT EQUAL TO: 

 a.  THE DIFFERENCE BETWEEN TOTAL DOMESTIC   
      PRODUCTION AND DOMESTIC SPENDING 

 b.  THE DIFFERENCE BETWEEN TOTAL DOMESTIC SAVINGS  
      (PRIVATE & PUBLIC) AND DOMESTIC INVESTMENT 
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APPLIED ECONOMICS FOR MANAGERS SESSION 20— 

I.  REVIEW:  TRADE AND COMMERCIAL POLICY 

   A.  RICARDO’S ENDURING INSIGHT 
1.  TRADE BASED ON COMPARATIVE ADVANTAGE NOT ON 
ABSOLUTE ADVANTAGE 
2.  FREE MARKETS TEND TO EXPLOIT COMPARATIVE 
ADVANTAGE TO MUTUAL BENEFIT OF BOTH COUNTRIES  
3.  SOURCES OF COMPARATIVE ADVANTAGE 

a.  RESOURCE ENDOWMENTS 
b. HISTORY—PATH DEPENDENCE 

B.  THE SIMPLE ECONOMICS OF PROTECTIONIST POLICIES 
1.  TOO MANY DOMESTIC RESOURCES ALLOCATED TO 
PROTECTED INDUSTRY 

       2.  TOO LITTLE OF THE PROTECTED COMMODITY CONSUMED 
3.  LOSS OF VARIETY  

4. LOSS OF INNOVATIVE PRESSURE 

    C. INTERNATIONAL TRADE AND FINANCE ACCOUNTING 

          1.  THE FUNDAMENTAL EQUATION OF THE CURRENT ACCOUNT 
          2.  SH + (T – G) – I = X – M  
          3.  CURRENT ACCOUNT EQUAL TO: 

 a.  THE DIFFERENCE BETWEEN TOTAL DOMESTIC   
      PRODUCTION AND DOMESTIC SPENDING 

 b.  THE DIFFERENCE BETWEEN TOTAL DOMESTIC SAVINGS  
      (PRIVATE & PUBLIC) AND DOMESTIC INVESTMENT 
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II.  THE ISSUE THAT DARE NOT SPEAK ITS NAME:  EQUITY 

A.  MOVEMENT OVER TIME IN THE DISTRIBUTION OF 
INCOME AND WEALTH 

     B.  THE FUNCTIONAL DISTRIBUTION OF INCOME 

C.  INCOME BY QUINTILE 

D. THE MOBILITY ISSUE 

III. EXPLAINING GROWING INEQUALITY 

     A.  SATISFACTORY EXPLANATION MUST  

1. CAPTURE PERVASIVNESS OF THE CHANGE  

a.  ACROSS GROUPS 

b.  ACROSS REGIONS 

2.  BE CONSITENT WITH ECONOMIC THEORY 

     B.  SOME ELEMENTS OF A MODEL 

1.  INCREASED RETURN TO HUMAN CAPITAL 

         2.  INCREASED PREVALENCE OF “WINNER-TAKE-ALL        
             MARKETS”—ATHLETES, MOVIE STARS, CEO’S 

IV. DO WE CARE? 
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                          Share of aggregate income              
                 ------------------------------------------------  
Year             Lowest    Second   Third    Fourth    Highest    Top 5  
                        fifth        fifth         fifth      fifth        fifth        percent  
-----------------------------------------------------------------  
2001                  3.5        8.7       14.6       23.0       50.1       22.4  
2000                  3.6        8.9       14.8       23.0       49.8       22.1  
1999                  3.6        8.9       14.9       23.2       49.4       21.5  
1998                  3.6        9.0       15.0       23.2       49.2       21.4  
1997                  3.6        8.9       15.0       23.2       49.4       21.7  
1996                  3.7        9.0       15.1       23.3       49.0       21.4  
1994                  3.6        8.9       15.0       23.4       49.1       21.2  
1993                  3.6        9.0       15.1       23.5       48.9       21.0  
1992                  3.8        9.4       15.8       24.2       46.9       18.6  
1991                  3.8        9.6       15.9       24.2       46.5       18.1  
1990                  3.9        9.6       15.9       24.0       46.6       18.6  
1989                  3.8        9.5       15.8       24.0       46.8       18.9  
1988                  3.8        9.6       16.0       24.3       46.3       18.3  
1987                  3.8        9.6       16.1       24.3       46.2       18.2  
1986                  3.9        9.7       16.2       24.5       45.7       17.5  
1985                  4.0        9.7       16.3       24.6       45.3       17.0  
1984                  4.1        9.9       16.4       24.7       44.9       16.5  
1983                  4.1       10.0      16.5       24.7       44.7       16.4  
1982                  4.1       10.1      16.6       24.7       44.5       16.2  
1981                  4.2       10.2      16.8       25.0       43.8       15.6  
1980                  4.3       10.3      16.9       24.9       43.7       15.8  
1979                  4.2       10.3      16.9       24.7       44.0       16.4  
1978                  4.3       10.3      16.9       24.8       43.7       16.2  
1977                  4.4       10.3       17.0      24.8       43.6       16.1  
1976                  4.4       10.4       17.1      24.8       43.3       16.0  
1975                  4.4       10.5       17.1      24.8       43.2       15.9  
1974                  4.4       10.6       17.1      24.7       43.1       15.9  
1973                  4.2       10.5       17.1      24.6       43.6       16.6  
1972                  4.1       10.5       17.1      24.5       43.9       17.0  
1971                  4.1       10.6       17.3      24.5       43.5       16.7  
1970                  4.1       10.8       17.4      24.5       43.3       16.6  
1969                  4.1       10.9       17.5      24.5       43.0       16.6  
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INCOME MOBILITY TRANSITION MATRIX, 1968-91  

  1991 Income Quintile   

1968 Income 
Quintile 

Lowest Second Middle Fourth Highest Total 

Lowest  46.7 24.5 17.3 8.7 2.7 100.0

Second  23.6 26.2 26.4 14.3 9.6 100.0

Middle 13.6 21.8 20.2 26.2 18.2  100.0

Fourth  9.2 16.7 20.4 26.2 27.6 100.0

Highest 6.7 10.8 16.1 24.5 42.0 100.0

Total 100.0 100.0 100.0 100.0 100.0  

Source: Gottschalk tabulations of the PSID, (1997). 
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Consider the market for health insurance.  Suppose that the market is comprised of 4 
groups of people of differing risk categories.  There are a large and equal number of 
people in each group, but insurers cannot tell which group a person belongs to (i.e. this is 
a situation of asymmetric information).  Each group faces a risk of requiring medical 
treatment of value $10,000. 

Suppose that the willingness to pay of people in each group is as follows: 

Risk 20 40 60 80 
WTP 2,500 5,200 6,800 8,500 
Actuarially 
fair premium 

    

Risk Premium    

a)	 Complete the table of actuarially fair insurance premiums that could be charged to 
each group separately by an insurance company large enough to diversify the 
risks. How do these compare to the willingness to pay? 

b) Suppose now that the risk category is private information.  What is the average 
riskiness of a person seeking insurance?  What premium would an insurance 
company have to charge to break even? 

c)	 Will all the agents participate at this price?  If not what would be the composition 
of risks facing the insurer?  Would the premium found above be sufficient to 
cover the risks taken by the insurer? 

d) Continue with this logic.  What will be the price of insurance in the equilibrium 
and which groups will participate? 

e)	 Is this an efficient outcome? 
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Consider the market for health insurance.  Suppose that the market is comprised of 4 
groups of people of differing risk categories.  There are a large and equal number of 
people in each group, but insurers cannot tell which group a person belongs to (i.e. this is 
a situation of asymmetric information).  Each group faces a risk of requiring medical 
treatment of value $10,000. 

Suppose that the willingness to pay of people in each group is as follows: 

Risk 20 40 60 80 
WTP 2,500 5,200 6,800 8,500 
Actuarially 
fair premium 

2,000 4,000 6,000 8,000 

Risk Premium 500 1,200 800 500 

a)	 Complete the table of actuarially fair insurance premiums that could be charged to 
each group separately by an insurance company large enough to diversify the 
risks. How do these compare to the willingness to pay? 

The actuarially fair premium is equal to the expected loss = 10,000xprobability.  It is 
always lower than the willingness to pay since people exhibit risk aversion. 

b) Suppose now that the risk category is private information.  What is the average 
riskiness of a person seeking insurance?  What premium would an insurance 
company have to charge to break even? 

If all agents participate the chance of a loss in the population as a whole is 50%.  
The insurance company will have to charge at least 5,000 to avoid a loss, and in a 
competitive market this will be the price of insurance 

c)	 Will all the agents participate at this price?  If not what would be the composition 
of risks facing the insurer?  Would the premium found above be sufficient to 
cover the risks taken by the insurer? 

At this price the lowest risk 20% category would not participate as the premium 
is too high. If only the 40%, 60%, 80% risks are in the market then the chance 
of a loss is 60%.  The insurer would need to charge 6,000. 

d) Continue with this logic.  What will be the price of insurance in the equilibrium 
and which groups will participate? 

Continuing as above, when the price is 6,000 only the 60% and 80% risks 
remain with overall risk 70%.  The insurer would raise the premium to 7,000 
driving out the 60% group and thus the equilibrium price will be $8,000 and 
only the highest risk agents will insure. 

e)	 Is this an efficient outcome? 
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This is not an efficient outcome – if insurance could be provided on actuarially fair 
terms to each group individually this would generate a surplus since they are risk 
averse. Instead, the adverse selection problem leads to the collapse of the insurance 
market leaving many agents uninsured. 

Can we do any better?  If there is no way to obtain the private information then the 
policy maker faces the same constraints as the market and the insurance market 
creates only $500 of surplus per high risk person. 

Making participation mandatory can create more total surplus.  In this case 
insurers would know that the aggregate risk is 50% and the competitive price of 
insurance would be 5,000.  At this price the surplus of the agents is: 

Risk 20 40 60 80 
WTP 2,500 5,200 6,800 8,500 
Actuarially 
fair premium 

2,000 4,000 6,000 8,000 

Pooled 
premium 

5,000 5,000 5,000 5,000 

Surplus -2,500 200 1,800 3,500 

Note, however, that even though the total surplus has increased this is NOT A 
PARETO IMPROVEMENT – the low risk agents are worse off with mandatory 
participation and there is no way to compensate them since that would require that 
we can somehow identify them, which by the assumption of private information is 
impossible. 
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PU 

Pu+lOO PU 

Pu? 

PU 

PU. 

PU 

Vertical Mergers 

Suppose that Grapefruit Computers makes a unique product that is distributed exclusively 
by the retailer Better Buy. Both firms act as monopolists to maximize their profits. 
Consumers have a demand curve at retail given by P=1000-Q. Grapefruit has constant 
marginal costs of $100. Better Buy has marginal costs comprised of $1 00 related to its 
sales activity (e.g. labor costs) and it also incurs the cost of purchasing its computers 
from the manufacturer. 

a) 	 In the first part of this question we will investigate the profit maximizing behavior 
of the 2 firms: 

i) 	 If Grapefruit sets a producer price of for the retailer which the retailer takes 
as given, what is the retailer's marginal cost curve? 

ii) 	 What is the profit maximizing quantity of sales for Better Buy, for any given 
price How can we interpret the equation you have derived? 

iii) 	 What is the marginal revenue curve for Grapefruit, and hence the profit 
maximizing quantity of output? 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

86
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



iv) 	 What are the producer and retail price of the computer, and hence the profits 
of each firm? 

b) 	 Now we will proceed to examine whether this vertical structure is maximizing its 
profits. 

i) Suppose that Grapefruit could sell its computers directly to consumers, 
incurring the same retail costs as Better Buy in part a). What would be the 
profit maximizing price and quantity now? 

ii) 	 What are the profits of the firm? 

iii) 	 If Grapefruit cannot create its own retail network, but has to rely on that of 
Better Buy can it create value by buying out the retailer? 
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iv) 	 What is the economic rationale for the merger? Why is the vertical structure 
inefficient and how does the merger create value? 

c) 	 Thinking about welfare more generally, the merger allows the firms to exploit 
their monopoly power more effectively. Does this come at the cost of consumer 
surplus? Should the merger be permitted on the grounds of economic efficiency? 
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PU 

Pu+lOO PU 

Pu? 

PU 

PU. 

PU 

Vertical Mergers 

Suppose that Grapefruit Computers makes a unique product that is distributed exclusively 
by the retailer Better Buy. Both firms act as monopolists to maximize their profits. 
Consumers have a demand curve at retail given by P=1000-Q. Grapefruit has constant 
marginal costs of $100. Better Buy has marginal costs comprised of $1 00 related to its 
sales activity (e.g. labor costs) and it also incurs the cost of purchasing its computers 
from the manufacturer. 

a) 	 In the first part of this question we will investigate the profit maximizing behavior 
of the 2 firms: 

i) 	 If Grapefruit sets a producer price of for the retailer which the retailer takes 
as given, what is the retailer's marginal cost curve? 

The retailer has marginal cost of where is the price per unit charged by 
the upstream manufacturer Grapefruit. 

ii) 	 What is the profit maximizing quantity of sales for Better Buy, for any given 
price How can we interpret the equation you have derived? 

Start in the retail market and take the price as given. From the point of view of 
the retailer the quantity will be chosen according to MR=MC implying a markup of 
price over input costs. 

If demand is P=1000-Q then MR is P=1000-2Q 

Thus the profit maximization decision of the retailer is: 

But note that this curve only determines the quantity of sales in terms of the 
producer price In other words this is precisely the DEMAND CURVE of the 
retailer from the point of view of the producer. 

iii) 	 What is the marginal revenue curve for Grapefruit, and hence the profit 
maximizing quantity of output? 

= 900-2Q is the demand curve from above 

Since we also have monopoly power in this market the producer sets its price by 
considering its marginal revenue curve - this is the DOUBLE 
MARGINALIZATION 
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Solving Grapefruit's problem: 

iv) 	 What are the producer and retail price of the computer, and hence the profits 
of each firm? 

For the producer price we go to the demand curve for the producers; 

So the producer marks up the price by $400 over costs. 

In the final goods market the retail price is: 

So the retailer introduces another markup of $200 over costs of $600. 

We can calculate the profit of the two firms: 

= 200*400=80000 

= 200*200=40000 

Grapefruit profit 

Better Buy profit 
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1 1 1 I 

1 I 

b) 	 Now we will proceed to examine whether this vertical structure is maximizing its 
profits. 

i)� Suppose that Grapefruit could sell its computers directly to consumers, 
incurring the same retail costs as Better Buy in part a). What would be the 
profit maximizing price and quantity now? 

If the computers could be sold directly the full marginal cost would be $200. 
Grapefruit would act as a profit maximizing monopolist and set 

The price is given by the demand curve, so P=1000-400=600 

ii) 	 What are the profits of the firm? 

Profits are 400x(600-200)=160,000 

iii) 	 If Grapefruit cannot create its own retail network, but has to rely on that of 
Better Buy can it create value by buying out the retailer? 

The profits of the vertical structure are larger when there is only a single firm 
making the pricing decisions. In particular the total producer surplus created by 
the structure is 160,000 compared to 80,000+40,000=120,000 in the original scenario. 
A merger here would make sense. Since 40,000 value can be created, Grapefruit 
can offer Better Buy anything from 40,000 to 80,000 - any offer in this range is a 
Pareto improvement - both firms benefit. 

In fact either firm could buy the other: 

Total Profit Profit Grapefruit Profit Better Buv 

Separate 
 120,000 80,000 40,000 

Grapefruit 
 160,000 160,000-P>80,000 P>40,000 

Purchases for 

40.000<P<80,000 

Better Buy 
 160,000-P>40,000 

Purchases for 160,000 
 I P>80,000 
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It  does not make any difference from an efficiency perspective which firm buys the 
other - the same value is created in each case. There is a range of selling prices that 
would leave both firms better off, reflecting precisely the fact that there is a gain 
from trade. Of course the actual selling price will determine how that gain from 
trade is divided between the two firms. 

We can think of this in terms of the Coase theorem that we discussed in the section 
on externalities -with a small number of agents and a situation with an externality, 
we would expect that negotiation between the parties would come up with a way of 
internalizing the externality. As is usual with the Coase theorem, there can be many 
solutions - they all reach the efficient outcome but can differ in terms of the 
distribution of surplus. 

iv) 	 What is the economic rationale for the merger? Why is the vertical structure 
inefficient and how does the merger create value? 

The vertical structure is inefficient because of the DOUBLE MARGINALIZATION. 
There is an externality at work here. The retailer takes the producer price as given 
and maximizes its profits. As it is a monopolist it does so by restricting the quantity 
of sales. Although this is profit maximizing for Better Buy, it does not take into 
account that the restriction of sales reduces the profits of Grapefruit, since 
Grapefruit is also earning a margin on its sales. This negative externality is not 
taken into account in the pricing at retail level, and since negative externalities are 
done to excess there is too little output sold relative to the fully profit maximizing 
arrangement. The merger, by rationalizing the decision making, essentially 
removing the intermediate pricing step allows this externality to be fully 
internalized so the efficient outcome for the firms together can be reached. 

We can see that the inefficiency is related to the monopoly pricing by comparing the 
outcome if the retail sector were competitive. 

If retail is competitive then 

so the demand curve upstream is: 

And profit maximization implies that 
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900-2Q=100 so that Q=400 - the profit maximizing quantity for the structure as a 
whole. 

Equivalently, suppose the computer manufacturer market is competitive so that 
Grapefruit cannot charge a mark-up. The marginal costs of Better Buy are $200 
and the MR curve from the market demand is P=1000-2Q. 

Profit Maximization again gives 1000-2Q=200 and Q=400 the efficient quantity of 
output. 

c) 	 Thinking about welfare more generally, the merger allows the firms to exploit 
their monopoly power more effectively. Does this come at the cost of consumer 
surplus? Should the merger be permitted on the grounds of economic efficiency? 

What are the welfare implications of this merger? Compared to perfect 
competition, consumers always suffer when firms get to exploit their monopoly 
power. However in the case of double marginalization consumers also gain. The 
reason is that prices are higher and quantities lower in the non-integrated 
arrangement - the non-integrated firms restrict output beyond that which a single 
monopolist would choose - profits actually increase as the firms increase output 
closer towards the competitive level. 

This illustrates an important difference between horizontal and vertical mergers. 
Horizontal mergers will often reduce competition and have negative implications for 
consumers. Vertical mergers can rationalize the production structure to the benefit 
of both producers and consumers. 
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Moral Hazard problems involve asymmetric information existing between two individuals which 
economists call the Principal and the Agent.  The Principal and Agent have a relationship from which they 
both benefit (e.g. owner and employee, or insurance agency and policy holder), where the benefits to the 
Principal depends on how much effort the Agent exerts (e.g. working hard to increase profits or going 
outside instead of smoking cigarettes in bed.).  The Agent, though, doesn’t like exerting the effort and 
would rather shirk – not exert the amount of effort the Principal would like.  Moral Hazard problems arise 
when the Principal can only see the final result (e.g. profit or whether or not the house burned down) and 
can’t figure out how much effort the Agent exerted. 

So consider the owner of a car dealership (Pamela - The Principal) and her employee (Alan - The Agent). 
Both Pamela and Alan are risk neutral. Alan can either choose to Work Hard and try to get people to 
buy cars or Shirk at his job and pretend he doesn’t see the customers walking around the car lot.   

In addition, the profits of the business depend on whether or not a lot of people want to buy cars. Demand 
for cars might be Low, Medium or High with an equal chance of each. 

Action of Alan Low Demand Medium Demand High Demand 
Work Hard $100,000 $150,000 $200,000 
Shirk $50,000 $100,000 $150,000 

Profits for Pamela (before subtracting the wages she has to pay to Alan) are given by the above table.  So, 
for example, if Alan chooses to work hard, demand for cars is medium and Pamela pays Alan $30,000, 
Pamela’s profits are $150,000-$30,000=$120,000.  Pamela only cares about her own profits.   

Alan on the other hand cares about two things.  He cares about how much money Pamela pays him and 
how hard he has to work.  Alan’s “profit” is given by the wage he is paid by Pamela minus $10,000 if he 
has to work hard.   So, if Pamela pays Alan $35,000 and Alan works hard, his “profit” is $35,000-
$10,000=$25,000.  If on the other hand, Pamela still pays him $35,000, but he shirks his duties, his “profit” 
is $35,000-$0=$35,000. 

In order to get Alan to work for her, Alan’s “profit” must be at least $30,000 on average (incentive 
programs might change how much Alan gets paid in certain situations.) 

1.	 If Pamela pays Alan $30,000 no matter what happens, how much money will Pamela make on 
average? 

2.	 After looking at other firms’ compensation schemes, Pamela decides to introduce a reward for 
Alan if he sells a lot of cars.  Specifically, Alan will now be paid $120,000 if Pamela’s profit, 
before she pays Alan’s salary, is $200,000 (ie. If he works hard and demand is high).  If Pam’s 
profit before paying Alan’s salary is less that $200,000, he only gets $30,000. Is this a good idea 
for Pam? 

3.	 What would be the smallest bonus wage, like the one in question 2, which would get Alan to 
Work Hard, assuming if he didn’t get the bonus wage, his wage would be $30,000? 
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4.	 Would your answer in question 3 change if Alan were risk averse, instead of risk neutral? 
Explain.  
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Moral Hazard problems involve asymmetric information existing between two individuals which 
economists call the Principal and the Agent.  The Principal and Agent have a relationship from which they 
both benefit (e.g. owner and employee, or insurance agency and policy holder), where the benefits to the 
Principal depends on how much effort the Agent exerts (e.g. working hard to increase profits or going 
outside instead of smoking cigarettes in bed.).  The Agent, though, doesn’t like exerting the effort and 
would rather shirk – not exert the amount of effort the Principal would like.  Moral Hazard problems arise 
when the Principal can only see the final result (e.g. profit or whether or not the house burned down) and 
can’t figure out how much effort the Agent exerted. 

So consider the owner of a car dealership (Pamela - The Principal) and her employee (Alan - The Agent). 
Both Pamela and Alan are risk neutral. Alan can either choose to Work Hard and try to get people to 
buy cars or Shirk at his job and pretend he doesn’t see the customers walking around the car lot.   

In addition, the profits of the business depend on whether or not a lot of people want to buy cars. Demand 
for cars might be Low, Medium or High with an equal chance of each. 

Action of Alan Low Demand Medium Demand High Demand 
Work Hard $100,000 $150,000 $200,000 
Shirk $50,000 $100,000 $150,000 

Profits for Pamela (before subtracting the wages she has to pay to Alan) are given by the above table.  So, 
for example, if Alan chooses to work hard, demand for cars is medium and Pamela pays Alan $30,000, 
Pamela’s profits are $150,000-$30,000=$120,000.  Pamela only cares about her own profits.   

Alan on the other hand cares about two things.  He cares about how much money Pamela pays him and 
how hard he has to work.  Alan’s “profit” is given by the wage he is paid by Pamela minus $10,000 if he 
has to work hard.   So, if Pamela pays Alan $35,000 and Alan works hard, his “profit” is $35,000-
$10,000=$25,000.  If on the other hand, Pamela still pays him $35,000, but he shirks his duties, his “profit” 
is $35,000-$0=$35,000. 

In order to get Alan to work for her, Alan’s “profit” must be at least $30,000 on average (incentive 
programs might change how much Alan gets paid in certain situations.) 

1.	 If Pamela pays Alan $30,000 no matter what happens, how much money will Pamela make on 
average? 

If Pamela offers Alan a fixed wage, he will have no incentive to Work Hard.  If he shirks, 
Pamela’s expected profits are 100,000-30,000=70,000. 

2.	 After looking at other firms’ compensation schemes, Pamela decides to introduce a reward for 
Alan if he sells a lot of cars.  Specifically, Alan will now be paid $120,000 if Pamela’s profit, 
before she pays Alan’s salary, is $200,000 (ie. If he works hard and demand is high).  If Pam’s 
profit before paying Alan’s salary is less that $200,000, he only gets $30,000. Is this a good idea 
for Pam? 

If Pamela offers this scheme, Alan’s payoff if he chooses to work hard is now 
(120,000+30,000+30,000)/3 – 10,000=50,000 while his payoffs from shirking is 30,000. Thus he 
will work hard and Pamela will make 150,000-50,000=100,000 in expectation, which is better 
than the 70,000 she was making before. 

3.	 What would be the smallest bonus wage, like the one in question 2, which would get Alan to 
Work Hard, assuming if he didn’t get the bonus wage, his wage would be $30,000? 

The lowest bonus which would get Alan to work hard would be that which just compensated him 
for the cost of the additional effort.  If hard work “costs” Alan $10,000, the wage in the High 
Demand/Hard Work state which would elicit  hard work would be $60,000.  Note: Hard work 
payoff = (60k+30k+30k)/3-10,000=30,000. 
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4.	 Would your answer in question 3 change if Alan were risk averse, instead of risk neutral? 
Explain.  

Assuming Alan’s non-bonus wage was $30,000, Pamela would have to pay him a higher bonus 
wage to continue to work hard, since Alan’s “profit” is more risky 
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Applied Economics For Managers 
Recitation 1 

Tuesday,  June 8th   2004 

Outline 
1. Demand/Supply/Eqm 

2. Using Demand/Supply - shocks, minimum wage, rent control, policy evaluation 

1 BASIC ECONOMIC CONCEPTS -SUPPLY, DEMAND AND EQUILIBRIUM 

Microeconomics is study of individual choices and how those choices are reconciled with 
each other to produce coherent economic and social outcomes. 

Thus to describe any particular economic situation we need to find a language to describe 
these things - the choices of individuals and how those choices fit together. 

We do that with some of the most basic concepts in economics: 

Demand curves 
Supply curves 
Equilibrium 

Example: 

Demand Side 

Let's think about a simple example -How many of you stop off in Starbucks in Tthe 
morning to pick up a coffee? 

Most important thing this is going to depend on is the PRICE OF COFFEE. For example, 
suppose the price of a coffee was $5 how many of you would stop off to pick up a coffee? 
Probably nobody.. . 

There's going to be some reservation price which is the maximum price the most ardent 
coffee drinker would be willing to pay.. . 

Below that other people are going to start entering the market.. .. 

Until at some price everyone who is going to buy a coffee would be willing to consume. 

What have we derived? This is what we call the DEMAND CURVE - it is the relationship 
which tells us for EVERY PRICE, HOW MUCH DO CONSUMERS WANT TO 
CONSUME. 
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40 

We can represent this information graphically. We draw price on the vertical axis and 
quantity on the horizontal axis and draw a curve which represents for every price the 

If we think of each point along the demand curve as corresponding to a consumer then 
each point represents the value of consumer to that particular consumer - in particular 
different consumers will have different personal valuations for most goods depending how 
desirable they find them (this is a bit of an oversimplification as you'll see later.. .) 

KEY PROPERTY -DEMAND CURVE IS DOWNWARD SLOPING. 

This is a general property of demand curves and just represents geometrically the fact that 
as you lower the price more consumers are going to be persuaded to buy. 

Supply side 

Is this enough to tell us what is going to happen in the coffee market? 

Clearly not, we know what consumers would do for every hypothetical price, but what is 

the actual price in the market? 


To answer that question we need to think about the SUPPLY SIDE OF THE MARKET. 
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Where does the coffee actually come from? Firms decide whether or not they want to be 
in the business of selling coffee. 

Just like on the demand side we have a SUPPLY CURVE. 

This describes for every price, how much firms decide to supply 

IMPORTANT POINT: Note at the moment we are assuming that neither firms nor 
consumers actually set the price -we will see where the market price comes from in a 
moment. Instead for both of them they take the market price as given and then they decide 
how to respond - in terms of the quantity that they demand or supply. 

This particular assumption is called PRICE TAKING and is a component of PERFECT 
COMPETITION which is an important simplifying assumption in much of economics. 

Loosely speaking just as we can think of the demand curve as representing the value of 
consumption for the consumer we can think of the supply curve as representing the cost 
production-just like for every price the demand side of the market is made up of those 
consumers that value the good above the price - the supply side is made up of those firms 
that can make a profit, so those with costs below the price - again this is a simplification. 
Later on we are going to make precise the exact relationship between the supply curve and 
costs, but for now it's sufficient to think of it as representing costs. 

What would happen if the price of coffee rose to $10 a cup? Probably Kendall Square 
would be full of coffee shops trying to capitalize. 

On the other hand if the price of coffee fell to 10 cents a cup, probably Starbucks would close 
down, 

What does this tell us? The SUPPLY CURVE IS UPWARD SLOPING. Higher prices 
mean loosely that even higher cost firms could survive and make a profit so the total 
supply would be greater. 
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Equilibrium 

Now we are ready to introduce the final concept. Microeconomics is a discipline that takes 
the uncoordinated choices of individuals and argues from that that they fit together in a 
harmonious way to the benefit of society. 

What is left is to describe how supply and demand come to be harmonized, and this is the 
concept of EQUILIBRIUM 

The basic idea is that PRICES ADJUST IN THE ECONOMY UNTIL WHAT 
CONSUMERS WANT TO BUY IS EQUATED WITH WHAT PRODUCERS WANT TO 
PRODUCE. 

In our supply and demand model of the coffee market we can see that this principle is 
reflected graphically by the intersection of the supply and demand curves. 

MARKET EQUILIBRIUM IS DETERMINED AS THE INTERSECTION OF SUPPLY 
AND DEMAND. AT THIS INTERSECTION POINT THE PRICE ADJUSTS SO THAT 
QUANTITIES SUPPLIED AND DEMANDED ARE EQUAL. 

 

a 

 

Let's think for moment about why it makes sense to think of this as an equilibrium 

Suppose price were higher - then there would by SURPLUS OR EXCESS SUPPLY. 
-Firms would want to sell more goods than consumers demand and would be willing to 

cut prices 
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Suppose the price were lower - there would be a SHORTAGE OR EXCESS DEMAND. 
Consumers would want to buy more of the good at that price than firms would want to sell 
and would be willing to bid prices up 

The intersection is the only price at which both buyers and sellers are happy for the price 
not to change. 

REMEMBER TO KEEP IN MIND FOR THE MOMENT THAT FIRMS ARE NOT 
CHOOSING THEIR PRICES. WE ARE ASSUMING THAT THE MARKET IS VERY 
COMPETITIVE WITH LOTS OF FIRMS SO IF ONE FIRM TRIED TO CHARGE 
ABOVE MARKET PRICE SOME OTHER FIRM WOULD JUST STEP IN AND TAKE 
THEIR PLACE. 

Positive and Normative Analysis 

This is what we call a POSITIVE ANALYSIS of an economic problem. Positive analysis 
is concerned with predicting the outcome of a set of economic interactions. 

However there is a second sense in which we can judge economic outcomes, and this is the 
NORMATIVE SENSE. Are the outcomes efficient? 

We measure efficiency with the concepts of CONSUMER SURPLUS and PRODUCER 
SURPLUS. 

CONSUMER SURPLUS is the area above the price actually paid and below the demand 
curve - represents the difference between willingness to pay of the consumer and price 
actually paid - the difference is the surplus. 

PRODUCER SURPLUS is the area above the supply curve and below the price - the 
supply curve represents costs, or more precisely MARGINAL COSTS, thus the producer 
surplus represents the difference between price and cost for that unit, i.e. the profits of the 
firm supplying it. 
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COMPETITIVE MARKETS ARE EFFICIENT IN THE SENSE THAT THE 
EQUILIBRIUM OUTCOME WHICH ACTUALLY OCCURS (POSITIVE 
STATEMENT) IS DESIRABLE (NORMATIVE STATEMENT) 

Someone asked in class if Pareto improvements exist in the world. In some sense we 
should not expect to find them very often precisely because the market is in generally 
efficient - if there are any beneficial gains from trade the market will find them and the 
transaction will take place. 

Numerical Example 

Consider the market for textbooks 

Demand: Q=100-P 
Supply Q=P 

Equilibrium: D=S. P=50 Q=50 

What would happen at other prices: P=40, D=60, S=40 -Excess demand, P=60, D=40, 
S=60-Excess supply 
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3 -APPLICATIONS 

a) SHOCKS 

So far we have just focused on the price as determining consumption. But how do we 
bring other factors into the analysis? 

For example, return to the coffee market and suppose now that Sloan starts offering free 
coffee in the morning, but of a much lower quality than you can get in Kendall Square. 
What is likely to happen? 

Some of you would stop going to Starbucks, but the real coffee lovers wouldn't be 
deterred. How do we represent this -would be an INWARD SHIFT OF THE DEMAND 
CURVE. 

Why? Because the demand curve represents the relationship between price and quantity, 
and the whole relationship changes when other factors change. 

Now we can think of the free coffee as knocking out of the market those consumers that 
were close to their thresholds of value, thus at every price those consumers will have 
disappeared so the total consumption in the market is going to fall for every price. 

This type of shock is related to a SUBSTITUTE GOOD - the free coffee is a substitute, 
although not perfect for Starbucks coffee. Essentially the price of the substitute fell (it 
became free!) and some of the demand shifts towards that substitute and away from this 
market. 

We can think of the opposite type of shock with a COMPLEMENTARY GOOD. Suppose 
for example that Starbucks started offering free cookies. This is a good that complements 
coffee. When the price of a complement falls this increases demand in the market -
DEMAND CURVE SHIFTS OUTWARDS -people are more willing to consume. 
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Thus we have two types of effects to think about with supply and demand curves: 

i) effect of price -MOVEMENT ALONG A CURVE 
ii) effect of other variables -SHIFT THE WHOLE CURVE. 

Once we have identified the shock we can then use the equilibrium analysis to predict what 
will happen - the market will move to the new intersection point. 

We can think in terms of surpluses and shortages to see why the market has to move. 
Think about the free coffee example. If the price does not adjust what happens? At the old 
price demand has shifted inwards - firms are still trying to supply the old amount, but 
some consumers are lost - there is a surplus in this market and some firms won't make the 
sales they expected - they are going to make a loss. Pretty soon those firms are going to 
understand the new demand conditions and go out of business - only the lower cost firms 
will be able to survive in this smaller market and in this way supply shrinks ALONG THE 
SUPPLY CURVE until the price adjusts to the new conditions. 

EXAMPLES 

Although it's simple, supply/demand analysis can be very useful and allows you to think 
about the consequences of lots of economic changes. All you have to bear in mind is what 
channel does the shock operate through - is it changing demand conditions or supply 
conditions, and that's going to depend on the particular situation. 

E.g How does an increase in the price of gasoline affect the market for automobile travel? 

This is a shock to the price of a complementary good on the demand side. When the price 
of a complement rises demand is going to be adversely affected, so this is a negative shock 
to demand. If supply curve slopes upwards this is going to drive down the price of cars 
and restrict the total usage. 
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Sometimes shocks might operate through both sides of the market. For example suppose 
the oil shock also drives up the cost of energy. This is a negative shock to supply that 
drives up production costs. This inward shift of supply has 2 effects: 
i ) counteracts the price shock 
ii) amplifies the quantity shock 

So we can't predict whether the net effect on prices is positive or negative, but the effect 
on quantity is definitely negative 

Finally we might think that the response to the shocks might also depend on the time 
horizon - for example the magnitude of the cost shock might be greater in the short run 
than the long run if alternative sources of energy can be developed. 

b) RENT CONTROL 

Read the case study and try to interpret events in terms of the supply and demand model of 
the housing market. 

Key points: 

i) without rent controls market is likely to be efficient, but we know that efficiency and 
equity are not the same thing. Perhaps rent control is motivated by a well meaning desire 
to help poor tenants even if the cost of this is inefficiency. 

ii) In the short run this is probably how it works - discuss short run and long run supply 
curves - in SR 

    P  
housing stock is fixed. 
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iii) 
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In long run the housing stock is out of equilibrium with desired supply at the low level 
of rents, what is likely to happen - supply will dwindle - in relation to demand growth 

be no new investment. Old rental units won't be renovated - capital will be 
transferred out of housing by allowing depreciation - supply will effectively travel down 

\ 

the supply curve. 

iv) do tenants gain now? Well existing tenants still have cheap rents, but maybe the value 
of their apartments has fallen in line with rents. More importantly there are shortages -
some poor tenants won't find housing at all - this is hardly benefiting them 

v) Finally with a shortage we also have an ALLOCATION PROBLEM to deal with -
usually the price mechanism decides who gets what, but with rationing we have to find 
some way to decide who gets the scarce supply - not everyone can. Indeed maybe we 
expect that the higher demand consumers will ultimately end up with the goods - they can 
make payments on the side, maybe invest more time in finding out how to work the rules 
and regulations or get someone to do it for them - the poor consumers might be the ones 
that are excluded. 

vi) Undoing rent control - should expect the reversing of these effect - new investment, 
renovation and the end of shortages. 
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Basic point -just looking at price control is very partial view of the world - capital can be 
invested in many different places and if the government tries to reduce the returns it will 
just go somewhere else. 

c) TAXES 

How do taxes affect equilibrium market outcomes? We can do a positive analysis -what 
is new equilibrium? And a normative analysis 

Consider the market for cigarettes. Suppose 
Demand: P=6-Q 
Supply: P=Q 

Setting these equal 6-Q=Q so that 2Q=6 and Q*=3, P*=3 
3 

Now suppose govt puts a tax of $2 per transaction to be paid by consumers. 

Need to be careful defining the price: 

If P is price received by firms, consumers pay P+2 


Thus supply curve is exactly the same, but we can think of the tax as SHIFTING THE 

DEMAND CURVE. 


When producers receive P, consumers demand Q=6-(P+2) 


Setting P=4-Q and P=Q equal we get 

2Q=4 and eqm is now Q*=2, P*=2 

So producers receive price 2 but consumers pay 4. 

Note -LEGAL INCIDENCE OF THE TAX IS NOT THE SAME AS ECONOMIC 
INCIDENCE. 

Who pays the tax? In this case it is shared between producers and consumers - relative to 
competitive market price has risen by $1 for consumers and fallen by $1 for producers. 
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Note that this outcome would be exactly the same if we thought about producers paying 

the tax. 


Now the supply curve effectively shifts: 


Consumers pay P, but producers only get P-2. When that is the price supply is Q=P-2 so 

that P=Q+2 but now demand is unchanged 


What is the equilibrium? 

Q+2=6-Q 

Q*=2 P*=4 
 V 
Exactly the same! 

In other words in a competitive market producers pass on some of the tax to consumers 
in the form of higher prices, but they also have to absorb part of the tax -we'll see below 
exactly what this depends on. 

This tells us that instead of thinking of shifting the curves, we can actually think about the 
tax equivalently as just driving a wedge between the price paid by consumers and the price 
received by producers. 

What about welfare: 

Main points: 

i) Effect of tax does not depend on whether we think of it as being levied on producers or 

consumers. 
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ii) transfer of CS and PS to Govt, but also DWL - raising taxes is inherently costly in 
competitive markets since they necessarily distort economic decisions. That doesn't mean 
we shouldn't collect taxes - the marginal benefit to society of having a government is 
likely to exceed the marginal cost of the distortion, nevertheless an efficient government 
should still try to minimize the distortions it creates. 
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Applied Economics For Managers 
Recitation 2 

Wednesday June16th 2004 

1 Behind the demand and supply curves 

2 Monopoly 

Main ideas so far: 

Supply and Demand Model 
Analyzing the model - positive - e.g. equilibrium, shocks 
Welfare/Efficiency- normative 
Policies/intervention- taxes, price controls, minimum wages 

Now we are familiar with the demand/supply model we want to deepen our understanding 
by looking underneath the demand and supply curves to the underlying theories of firms 
and consumers. 

Behind Supply and Demand 

Demand 

For consumers utility theory is what we use to model consumer behavior. The most 
important implication of this model is that it generates a downward sloping demand curve 

Our theory of the consumer is UTILITY THEORY. We assume consumers allocate their 
income to maximize their utility. Most important implication of this theory is the 
EQUIMARGINAL PRINCIPLE. For any goods, good 1 and good 2, the following 
equation is satisfied. 

Can think of this in terms of BANG FOR THE BUCK - the consumer allocates each dollar 
in such a way that at the margin it is generating the same "bang" - in terms of utility -
which is what the consumer cares about. 
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pl= p2=l MUI MU2 
(MUl) (MU2) 

pl MUl 
MUI 

C(Q) 

MC(Q)- 

AC(Q) 
c(Q)/Q 

If the consumer did not do so it would be possible to reallocated spending an improve 
utility - say and is larger than then shifting spending from good 2 to 
good one will generate more utility than it gives up - the consumer will 
therefore want to do this, and indeed will keep doing so until the Equimarginal condition 
holds. Shifting consumption brings the bang-per-buck into line because of DIMINISHING 
MARGINAL UTILITY - As you consume more of something you get less and less 
satisfaction out of the marginal unit. 

Think about the effect of price on demand: 

Increasing implies also has to increase to keep the equimarginal condition 
satisfied. But by diminishing marginal utility INCREASES when consumption of 
good 1 DECREASES - this is another way of saying demand falls as price increases, so 
we have a downward sloping demand curve. 

Now let's think about the behavior of firms that underlies the supply curve. For firms we 
also have a theory that underlies the supply curve and explains why it is upward sloping . 

The primitive concept when dealing with firms is their COST CURVE. We take the cost 
curve as a given; 

There are various different concepts of costs, all inter-related. All of them we think of 
relating some notion of costs to the level of production Q - so implicitly the decision 
variable of the firm is always the quantity of production 

DEFINITIONS: 

TOTAL COST: -This is the dollar cost of producing total output Q 

In some sense this is the primitive cost concept. 

MARGINAL COST This is the dollar cost of producing the marginal unit at 
output Q - i.e when output is already Q what is the cost of the next unit (either positive or 
negative) 

NOTE - THERE IS SOME SUBTLETY ABOUT DEFINING MARGINAL COST 
SINCE OFTEN THE COST OF THE NEXT UNIT UP IS LESS THAN THE COST OF 
THE NEXT UNIT DOWN - IN THIS CASE WE CONSIDER BOTH CHANGES AND 
DEFINE THE MARGINAL COST AS THE MEAN OF THE 2 MEASURES. 

AVERAGE COST - This is the dollar cost per unit, or unit cost. Defined as 
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C(Q) = 

I I 

W Q )  

C(Q) 

MC(Q) 

O/Q+ +Q 

C(Q) 

2 other terms: 

FIXED COST - component of total cost that is independent of Q 

VARIABLE COST - component of total cost that varies with Q 


Example 1: 

The following table is generated from the cost function 5+QA2 

One way to represent this information is to set out the fuction in a table and calculate the 
various cost concepts. 

NA - q=O1 - Here we only 
have upward 

Q 
0 6 

adjustment margin 

To get the MC we just look at the differences (up and down) of costs for the production of 
the next unit. 

Example 2: 


Another way to handle the information is to work with the functions themselves 


Suppose the cost function is 
 = 10+Q+QA2 

Here what can we say: 
i) AC=1 1 

Calculating the marginal cost - those of you that know calculus bear with me-you'll see 
the answer we get is just the derivative of the cost function 

Think of 1 more unit: 
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Thus taking the average of these two measures we find that: 

The MC is increasing which means that each unit is getting more and more expensive 

-
-

Many of you find the idea of increasing marginal costs counter intuitive as you have in 
mind the idea of scale economies this shows up in the AC 

We see that AC is first declining and then increasing. Why is this? 

When AC is declining we say we have INCREASING RETURNS TO SCALE (IRTS) 
which means that as you scale the process up it becomes more efficient. In this case the 
increasing returns to scale are related to the FIXED COST. With higher levels of 
production this fixed cost gets spread over more units and so becomes a smaller fraction of 
the unit price. 

If this were the only thing going on then we would have unlimited scale economies -
bigger always better. In practice we think scale economies are limited and this is due to 
the other component of the cost function. The variable costs are increasing in Q.- this 
introduces a component of DECREASING RETURNS TO SCALE (DRTS)- as you scale 
up the process it becomes less efficient. Why might this be? 

i) Might be working with a fixed plant capacity - even if you employ more workers 
you would really need to invest more capital to scale up the process effectively. 
ii) Other factors such as managerial input might also not scale up effectively -

larger organizations are harder to manage. 
iii) For some industries increasing input prices might be a problem - as firm 

expands these prices rise raising the costs of production. 
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Thus in general when thinking about AC we have a tradeoff between IRTS and DRTS - at 
first costs decline due to the fixed cost effect and then start to rise due to the rising MC 

Another important point is that MC INTERSECTS AC AT THE MINIMUM AC. Why? 

Because: 
i) MC>AC implies that if you add one more unit it costs above the average so it is 

going to pull up the AC for all units - thus AC rising 
ii) MC<AC implies that if you add a unit its cost is below average so AC is falling. 

If AC is falling to the left and rising to the right, it must be exactly at its minimum when 
MC=AC -we will come back to this when we study equilibrium 

Competitive Supply -Theory of the Supply Curve 

Armed with the cost curve we can go and think about what a competitive firm is going to 
do: 

The basic assumption we make in dealing with firms is that there goal is to MAXIMIZE 
ECONOMIC PROFIT. This is not always the best assumption, but it is a good place to 
start. 

It's important to bear in mind that even when we study different types of behavior by firms 
this is a consequence of putting them in different economic environments - the motive for 
that behavior is always the same - maximize profits - it is just that it manifests itself in 
different ways depending on the competitive environment. 

DEFINITION: Profit=Revenue-Costs 

This is our basic definition. 

We think of the decision as a choice of quantity of output Q - This is why we defined the 
cost function of the firm in terms of Q. 

At the same time we can think of revenues in terms of Q: 

How do we maximize profits. As always we think about this in terms of decisions AT 
THE MARGIN. 
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Think about the firm gradually increasing Q. For the first unit if the revenue it brings in 
exceeds its cost of production, that makes a profit for the firm and so the firm produces 
that unit. 

In jargon MR>MC so the marginal profit is positive. 

Think about the next unit - if MR>MC for this unit the firm produces this as well - note 
that both MR and MC can be changing as we increase Q - recall DRTS implies that 
marginal costs are usually increasing. And marginal revenue will be falling if the price is 
falling (more on that later). Thus typically as you increase output the marginal profit on 
each unit falls. 

When does the firm reach its maximium? Precisely at the point when.. . 

PROFIT MAXIMIZING CONDITION: MR=MC 

This is the fundamental profit max condition for the firm. Basically it says that if the profit 
on the marginal unit is zero, that's when to stop - all the other units made a profit, and any 
further units would make a loss. 

We can think of this graphically if you find it useful. 

For a competitive firm what is the MR curve? Competitive firm faces a given price, so 
MR=p. Each unit is sold at the same price p 

What about MC -we discussed this above - this is an increasing curve 

Sketch the two curves one under the other 
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If we sketch the marginal profit we see that it is increasing up to MC=p and then starts 
declining 

Thinking about this for a moment what have we derived? 

For a competitive firm this is precisely the SUPPLY CURVE. We have figured out for 
every price p how to determine the quantity that the firm wants to supply. Thus the MC 
curve is just the supply curve - now we can see the precise way in which the supply curve 
is related to the costs of the firm. 

Profits and Entry 

Discuss how the AC determines the entry decision and in long run eqm AC is minimized -
this is why it is so important that MC cuts AC at minimum since at this point both p=mc 

Monopoly 

and 

and minAC are possible together. 

Thinking about the monopolist there are differences 
firm. 

Similarities: 
i) still describe firm by its cost function 
ii) monopolist still wants to maximize profits by setting MR=MC 

Differences: 
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i) 	 no longer have a supply curve - this is the relationship between price and 
quantity, but the monopolist chooses quantity taking into account that the price 
depends on his decision 

ii) 	 it is no longer true that MR=p. Now when the monopolist thinks about the 
extra unit the price declines as he moves down the demand curve. 

Let's see how this works with an example: 

What are the primitives of the economic environment? 

We take as given a demand curve which describes the consumer side of the market and a 

marginal cost curve which describes the production side of the market. 


The monopolist has to choose a quantity of production, or equivalently since every Q 

implies a P on the demand curve a price. 

Suppose that the demand curve is 

P=15-2Q and the MC curve is Q 

What is the optimal quantity for the monopolist. Just like in competition profits are 
maximized at the point where MR=MC 

Here the main difficulty is calculating the MR. At each quantity Q what happens to R if 
we increase Q by 1 unit. 

Here we have 2 counteracting effects: 

i) extra unit brings in more revenue 

ii) price falls so that revenue falls on all the other units 
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This implies that MR<D - if price did not fall then MR at every point on the demand curve 
would just be the current price. Since the price falls MR is always strictly below. 

Let's work it out explicitly: 

We can calculate MR just as we did for MC 

Consider adding a unit: 

Taking the average of these we get: 

This is an example of the TWICE AS STEEP RULE which works for linear demand 
curves - to find the MR curve just multiply the slope of the curve by 2. 

With the MR curve we can now solve the monopoly problem: 

Once we have the quantity we can find the price, which is an equivalent way of thinking 
about the question - we can think that the monopolist is just setting the price. 

Can illustrate all the economics in the diagram below. 
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What are the important properties of the solution: 

i) 	 MONOPOLIST RESTRICTS QUANTITY - EXPLOITS MARKET POWER 
BY CREATING AN ARTIFICIAL SCARCITY WHICH DRIVES UP THE 
PRICE AND RAISES PROFITS 

ii) 	 MONOPOLIZED MARKET IS NOT EFFICIENT - THE ARTIFICIAL 
SCARCITY CREATES A LOSS RELATIVE TO COMPETITION 

It's important to understand that the loss is fi-om the point of view of society as a whole -
monopoly is good for the producer, but there are some transactions that would create value 
but which are not carried out. 

Note: Once we get away from perfect competition and allow firms to set prices there are 
many outcomes possible. Monopoly is just the beginning. Even thinking about the 
monopolist we can see that there are maybe other pricing strategies. 

Example. 

Perfect Price Discrimination 

Can see that the problem from the point of view of the monopolist is that has to charge a 
single price to consumers. If he could charge different prices to different consumers there 
would be no need to restrict quantity. 

In the limit if you can charge every consumer the price they are willing to pay can carry 
out every efficient transaction. However monopolist gets all surplus! 

In practice such PRICE DISCRIMINATION might be difficult for two reasons 
i) don't always know which consumer is which, so don't know who to charge 

high prices to 
ii) 	 low value consumers can buy cheap and sell on to other consumers - this 

ARBITRAGE prevents price discrimination and is counterproductive for the 
firm. 

Nevertheless many pricing strategies can be understood in this way: 

i) tuition scholarships at university 
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ii) student discounts at movie theater, magazine subscriptions etc 
iii) airline tickets depend on how far in advance they are purchased 
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Applied Economics For Managers 
Recitation 3 

Monday June 2 1st 2004 

Outline 

1 -Monopolistic competition 
2 -Game Theory and Strategic Interaction 

MONOPOLISTIC COMPETITION 

Our goal now is to begin to investigate the middle ground between perfect competition and 
monopoly. 

In such markets, things are more complicated and it is less easy to make general statements 
as we can for the two extreme cases - much depends on the details of the industry. For 
that reason we will look at various different models that will be appropriate under different 
circumstances. 

One industry structure which captures a flavor of both is MONOPOLISTIC 
COMPETITION. These are industries in which although firms compete, they sell 
DIFFERENTIATED PRODUCTS so that the competition is not directly head-to-head. 
Firms have some scope to raise prices without losing all their customers as their products 
have some unique selling point that appeals to particular consumers. 

Examples - the newspaper market that we discussed in Lecture. 

We can analyze the pricing decision of each firm as if they are a monopolist since they 
have some pricing power. 

v 
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What is the competitive aspect? It is that there is nothing to stop other firms entering with 
their own varieties. How can we model this? As the market becomes more crowded the 
demand which can be capture by each individual firm shrinks. It will keep shrinking until 
profits are zero. 

This is similar to the story we told about a perfectly competitive industry, but note that 
here things are more complicated. In particular, the long run equilibrium is NOT 
EFFICIENT - FIRMS HAVE EXCESS CAPACITY in the sense that AVERAGE COSTS 
ARE NOT MINIMIZED EVEN IN THE LONG RUN. 

The key to this result is that even though firms have pricing power, so can raise prices 
above marginal costs, they also have fixed costs. The monopoly profits are offset by the 
fixed costs, and as entry occurs profits are bid down until they are completely absorbed by 
the fixed cost - but even so the price distortion at the margin keeps quantity below that at 
which AC is minimized. 

GAME THEORY 

i 
In general when we think about firms with a small use the tools of 
GAME THEORY. We analyze the STRATEGIC INTERACTIONS AMONG THE 
FIRMS. 

A "game" has a specific meaning in economics. In particular we define a game as: 

i) rules 
ii) strategies 
iii) payoffs 
iv) outcome 

The idea is that all players know the structure of the environment they are acting in - the 
"rules". In particular, they know what the relevant decision variables for themselves and 
the other players are - the strategies - and they know what the consequences of these 
decisions are both for themselves and the other player - the payoffs. 

The goal in game theory is to analyze the economic environment above and make a 
prediction about the outcome - i.e WHAT IS THE EQUILIBRIUM. 

In analyzing games we will use a lot 2 tools; 

i) the payoff matrix 

ii) Nash equilibrium 
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The payoff matrix summarizes all the information relevant to points I)-iii) above - it is a 
complete description of the economic environment - who can do what, and what the 
consequences are. 

Nash equilibrium is the basic tool we use to predict the outcome. Let's look at an example 
of a payoff matrix and then understand how to use the idea of Nash Equilibrium. 

A famous game in economics is the PRISONER'S DILEMMA. It's important as it 
captures the basic conflict between competition and cooperation in industries with a small 
number of firms. 

We'll use this game to illustrate the concepts above - mapping the environment into 
rules/strategies/payoffs and showing how to solve using NASH EQUILIBRIUM 

Set up of the PD is a parable. Two prisoners have been caught and are being interrogated 
about a crime. They are in separate rooms and don't know what their accomplice is 
saying. Each prisoner can separately choose whether or not to confess. If neither 
confesses they get convicted of a lesser crime for 3 years. If one confesses and the other 
not the confessor gets a light sentence of 1 year and the other gets 10. If they both confess 
they get 5 years. 

The first thing to do is set up the payoff matrix 

BONNIE 
Confess Deny 

CLYDE Confess 
Deny 

5,5 
10,l 

1,10 
3,3 

In this example there are 2 strategies for each player - they just have to decide whether to 
confess or deny. 

The payoffs here are simply the years in jail. 

Each cell of the matrix describes the payoff for (Clyde, Bonnie) as a function of the 
strategy chosen by each of them. NOTE - there is interdependence - the other player's 
choice affects me - this is the essence of a game. 

What is the NASH EQUILIBRIUM OF THIS GAME? 

DEFINITION 

THE NASH EQUILIBRUIM IS A STRATEGY CHOICE FOR EACH PLAYER SUCH 
THAT EACH CHOOSES OPTIMALLY TAKING AS GIVEN THE CHOICE OF THE 
OTHER PLAYER. 
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Compare with competitive equilibrium - there players took the market price as given and 
formed responses. Here we think of players taking the strategic choice of the other player 
as given and forming a best response. Just as in competitive eqm, the outcome was the 
price that made firms and consumers choices consistent with each other, here NE is the 
outcome which makes each player's assumptions about what other players are doing and 
the actions they choose consistent with each other. 

To find the NE, players don't necessarily know what the other player will do - they form a 
conjecture and they choose the best response to every possible choice of the other player. 
In equilibrium the conjecture they make must be right - this is because the other player is 
also making the same calculations and the equilibrium is the pair of choices that make each 
players assumptions correct This is similar to the demand and supply curves - firms don't 
know what the price will be, but they think through a supply schedule for every possible 
price. The equilibrium then selects the actual price and firms choices are then consistent 
with the price that occurs in equilibrium. 

In this example, consider what happens from Clyde's perspective: 

i) if Bonnie confesses Clyde gets 10 if he denies and 5 if he confesses - he 
chooses confess 

ii) If Bonnie denies Clyde gets 3 if he denies, 1 if he confesses - he again 
confesses. 

Likewise for Bonnie. 

Thus (Confess, Confess) is a NE since it is optimal given the choice of the other. There is 
no other NE - if Bonnie expects deny, she confesses. If Clyde expects Bonnie to confess, 
he would also confess, so Bonnie would not expect Clyde to deny and this can't be part of 
an eqm. 

Thus we have found the outcome of the game - if both players are rational and understand 
the structure of the game we would expect both of them to confess. 

The interesting aspect of this game is that (Deny,Deny) is better for both of them, so the 
outcome is inefficient. But if both choose simultaneously they can't get to this outcome. 

The parallel with the competitive process is as follows: 

In many industries the profit maximizing thing to do would be for firms to agree not to 
engage in price competition. Then the industry as a whole would be like a monopoly and 
all can share in the profits. The problem with this outcome is that it corresponds to the 
deny/deny outcome above - it is not sustainable as an equilibrium. 

If everyone else is keeping their prices high, any individual firm has an incentive to cut its 
prices a little bit and capture sales at the expense of the other firms. Since they all 
understand this the only outcome will be a price war. Since price fixing is mostly illegal 
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the only way this could work would be a gentleman's agreement - there can be no 
contract. But with nothing binding the players, everyone knows about the price-cutting 
threat and would rush to be the first to do so. 

Repeated Games 

How can we get around this outcome - we need to change the nature of the game. For 
example if we think the game is REPEATED then the incentives to cheat are lower as the 
other firms can threaten to retaliate, thus firms have a chance to build reputations for being 
cooperative players. 

Another way of extending the basic analysis of games is to allow repetition - for example 
to assume that the same firms interact with each other over and over again. 

If we think of the PD as a Cournot game. 

Either both firms can choose low output levels, and both profit 10 each. 

Firm 1 
Low Q High Q 

Firm 2 Low Q 10,l0 6,12 
High Q 6,12 8,8 

Note that we are assuming that both 
i) total profitability falls with total output 
ii) if one chooses low, one high then those profits go disproportionately to the 

High Q firm (they have more of the market) 

The NE of this game is (Hi,Hi) even though (Lo,Lo) is better for both. Thus the dilemma 
for these firms is how to sustain cooperation even though both know that the other firm 
will try to cheat it. 

The key is to change the rules of the game so that these incentives are changed. One way 
to think about this is as a repeated game. 

For example we can consider a TIT-FOR-TAT strategy. 

Each firm will give the other the benefit of the doubt and play low, but if the other firm 
ever cheats them, they will retaliate with high in all future periods. In this environment 
firms want to maintain their REPUTATION for cooperative behavior as it keeps profits 
high. The cost of losing reputation offsets the incentive to cheat. 

Under tit-for-tat strategy (lo,lo) in every period can be an equilibrium outcome: 
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Consider the incentives for one firm to deviate. As always in NE we hold the STRATEGY 
OF THE OTHER FIRM constant and choose our strategy. 

The other firm is playing tit-for-tat and we have not deviated yet so up to this period we 
have cooperated and so the other firm plays lo. 

If I deviate this period I must be choosing high, as otherwise I am just following my 
strategy which says play lo. 

Since other firm plays tit-for-tat I know that in the future firm will always play high, so in 
future periods I will be playing high as well. 

Thus from my point of view we have the following profit streams: 

Deviate 
Net gain to 
deviation 

10 
12 
+2 

10 
8 
-2 

10 
8 

10 
8 

-2 -2 

Don't deviate 
Period ...all future 

Thus provided firm takes into account what happens beyond the next period, the deviation 
is not likely to be beneficial. 

Thus given that the other firm plays tit-for-tat I find it optimal to play tit-for-tat as well and 
the equilibrium outcome is the cooperative (lo,lo) in every period. 

Sequential Games 

An important assumption in the prisoner's dilemma is that players act 
SIMULTANEOUSLY. There is no opportunity for one player to respond to the choice of 
the other. Sequential games introduce some new issues. 

Consider the following scenario: 

Two firms, one incumbent and one potential entrant. Currently the incumbent is making 
economic profit of 10. The incumbent needs to make an investment costing 2 to get into 
the industry. However, whether this is profitable depends on what the incumbent does -
either they'll engage in a price war and profits will be driven to 0, or the incumbent will 
accommodate the entrant and they'll share the profits getting 5 each. 
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1 

We can represent this situation in a game matrix: 

Incumbent 
Fight Accommodate 

Entrant In 
Out 

-2,0 
0,10 

3,5 
0,l0 

What are the Nash Equilibria of this game? 

There are 2: 

(in, accommodate) and (out,fight) 

Thinking about (in,accommodate): 

If entrant comes in then incumbent chooses between 0 and 5 and so will accommodate. 

If incumbent accommodates then entrant chooses to in (3) and out (0) so will enter. 

This is therefore a NE 

What about (out, fight) 

If entrant stays out then incumbent can make any claim about what he would do in the case 
of entry - it is never tested and the payoff is the same 10 - thus in particular he could claim 
he would fight. 


If the incumbent is going to fight then the entrant chooses between (-2) in and (0) out and 

so would stay out. 


Thus this outcome satisfies the definition of a NE. What is wrong with it? 


The equilibrium arises because of a threat which the entrant takes seriously. Incumbent 

adopts a strong posture and claims he will fight. If this threat is taken seriously then the 

entrant indeed stays out. 


Question is SHOULD THE ENTRANT TAKE THE THREAT TO FIGHT SERIOUSLY? 


Useful to lay out the information in a GAME TREE 
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The key here is that there are really 2 games here - the full game, and the final stage. 
Once the entrant makes his decision we can think about the stage when the incumbent 
decides what to do as a game in itself. 

Now we can see that the threat to fight is NOT CREDIBLE. i.e. IF WE EVER GET TO 
THE POINT WHERE THE ENTRANT ENTERS, THE OPTIMAL CHOICE IS TO 
ACCOMMODATE. 

If the entrant realizes this the threat to fight would never be taken seriously. The 
equilibrium where the entrant stays out rests on the fact that the threat is never tested, so 
the entrant takes it seriously. 

We rule out these type of equilibria by assuming that NEITHER PLAYER CAN MAKE 
NON-CREDIBLE THREATS, THAT THEY WOULD NOT CARRY OUT IF THEY 
WERE TESTED. 

The way to find the equilibrium of the game is then work from the end - BACKWARDS 
INDUCTION. The entrant knows that the only possible outcome in the 2nd stage IF HE 
ENTERS - is accommodate. Thus his choice is only between (enter+accommodate) and 
(out) 

Reducing the game tree we see that the entrant will enter. 

What have we found? SOMETIMES GAMES HAVE SEVERAL EQUILIBRIA WHICH 
SATISFY THE NASH CRITERION. We rule out some of these equilibria by refining the 
concept so that ONLY CREDIBLE THREATS CAN BE MADE. 

We call this refined concept SUBGAME PERFECT NASH EQUILIBRIUM (SPNE)- We 
only predict equilibria which rely on strategies that would actually be played if their 
subgames (part of the game tree) are reached. 

We apply the SPNE by solving backwards from the end of the tree, treating each stage as a 
game in itself, and only allowing those strategies that are also equilibria of these subgames 
to count in the full equilibrium. 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

129
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Applied Economics For Managers 
Recitation 4 

Wednesday June 30th 2004 

Topics: 

Externalities 
Theory 
Pollution Exercise 

Externalities 

We have seen so far many examples in which the market works well. In these cases the 
best economic policy advice to the government is to simply leave the market alone. Even 
some cases like monopoly which appear at first sight to create inefficiency reasons for 
government intervention are more subtle when we take into account the possibility of price 
discrimination for example. 

Externalities are a broad class of economic situations in which the market left alone 
reaches an equilibrium which is inefficient - a MARKET FAILURE. This motivates 
studying the policies than can remedy the economic inefficiency. It's important to 
understand externalities as the economic logic for many government interventions can be 
understood in these terms - a particular example would be pollution regulation. 

What is an externality? 

THERE IS AN EXTERNALITY WHEN SOME OF THE BENEFITS OR COSTS OF A 
TRANSACTION BETWEEN 2 AGENTS FALL ON A THIRD PARTY 

In other words there are other agents - consumers/firms-which are affected by my 
actions, but have no control over my decisions. 

Why is this a problem? Markets work by agents carrying out all the mutually beneficial 
trades between themselves. When no one else is affected by those trades, that mutual 
benefit is precisely equal to the benefit to society as a whole. However if there is a third 
party, two agents might undertake trades which although privately beneficial between 
themselves would impose costs on the third party - these costs to the third party diminish 
the desirability of the transaction and can even outweigh the benefits generated by the trade 
- the third party would prefer to pay them not to trade.. ..(more on this later). 

Classic example -POLLUTION 
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Pollution is a byproduct of transactions between a firm and its consumers, since it is 
generated in producing its product - the third party is whoever feels the effects of the 
pollution- local residents, users of local water sources, etc. 

How do we represent this idea analytically? 

We need to distinguish between the private and social costs of economic activity. Without 
externalities these are exactly the same thing, so we didn't need to make the distinction. 

Now we measure the effects by quantifying the EXTERNAL COST. This is the additional 
cost that falls on other parties 

Can see the precise sense in which this is inefficient: 

At the margin, PRIVATE marginal costs and benefits are equalized, but SOCIAL COST 
exceeds benefit - everyone could be made better off if the level of production was reduced. 

This is an example of a NEGATIVE PRODUCTION EXTERNALITY. Typically with 
negative externalities there is OVERPRODUCTION in a market equilibrium. 

We can also think of POSITIVE EXTERNALITIES. For example suppose that when a 
firm produces it generates know-how which benefits all the firms in the industry. The 
social marginal cost is lower than the private -with a positive externality there is 
UNDERPRODUCTION in the market. 

Just as pollution is the classic example of a negative externality, 
KNOWLEDGE/INFORMATION is a classic example of a positive externality. 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

131
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Finally we can also think about externalities on the demand side - these function in exactly 

the same way - the private benefits of some action diverge from the social benefit. 


Examples: 


Smoking is a negative consumption externality 


Investing in keeping up the quality of your house has spillovers on the neighborhood 


Exercise: Pollution regulation and the optimal quantity of pollution 

Answers: 

a. What allocation of pollution reduction efforts between the two firms will achieve the 
desired pollution reduction at least cost? Will the emissions tax of $1 15 per ton achieve 
this least cost allocation? 

The least cost allocation of the 60 thousand-ton reduction is for Kristl Light to do 20 thousand 
tons of reduction and Kutheedrl Power to do 40 thousand tons. Note that with this allocation, 
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the marginal cost of the last unit of reduction is almost the same at both firms, $110 vs. $112.5 
(using the averaging method) per ton. The total cost associated with this allocation is $4800 
(in 000's). The emissions tax of $115 will achieve the target. Kristl Light will reduce its 
emissions as long as the marginal cost of doing so is less than or equal to the charge for not 
cleaning up the air and paying the tax. The marginal cost per ton is $1 12.5 at 20 thousand 
tons of reduction so it pays to do this amount. However, an increase in reduction to 30 
thousand tons requires an incremental cost of at least $1 35 per ton so it is not worth while. 
Similarly, Kutheedrl Power will decide to do 40 thousand units of clean-up since the marginal 
cost at this point is $1 10 and again, no worse than paying the tax. However, at 50 thousand 
tons, Kutheedrl Power now incurs a marginal cost of for additional reduction of $120 and will 
therefore prefer to pay the $115 tax at this point. 

b. Is the targeted total amount of pollution reduction of 60 thousand tons the right amount? 
Why or why not? Why is it not optimal to reduce the pollution by 100%, i.e., to cut 
emissions to zero? 

Optimal pollution balances the marginal benefit against the marginal cost. The marginal benefit 
(or demand for pollution reduction) schedule is given by: V = $295 - 0.003Q. At Q = 60,000 
this implies a marginal benefit of $1 15. We already know that at Q =60,000 the marginal cost 
of further reduction is just under $115 at $112.5. So, Q = 60,000 is pretty close to the optimal 
amount. Further reduction would have a marginal benefit of less than $115 and, as we know 
from above, cost of at least $120. It is therefore not worth it. This is the reason that it is not worth 
it to cut emissions to zero. Pollution reduction is expensive and gets more so the more that society 
does. Saying that it is expensive is another way of saying that it uses up a lot of resources that could be 
otherwise used to produce schools, or shelter, or health care, or fire protection, or a host of other goods 
and services that society also values. To obtain perfectly clean air would sacrifice a large amount of 
these alternatives and is not a trade that society would voluntarily make. We are willing, in other 
words, to tolerate some pollution in order to obtain more of these other commodities. 

Key points: 

i) what is the efficient outcome - not zero pollution, there is an optimal amount 

Note: in economic terms it is rarely efficient to completely eliminate all pollution - the 
marginal benefit declines and the marginal cost of reduction increases. Most 
environmental debate talks as if we have no other objectives beyond preserving the 
environment, but if we have competing claims on resources, time, effort etc, then it will 
rarely be optimal to go all the way to that extreme - the cost would be a lower level of 
economic activity than many people would find acceptable. 

This analysis presumes we know the real social benefit and cost functions - maybe a 
heroic assumption. How do we know that levels of pollution that seem OK in the short run 
won't have terrible long-run consequences? However this doesn't invalidate taking an 
economic approach - here we have to explicitly recognize uncertainty -risk aversion gives 
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an economic rationale for taking a cautious approach to activities that might generate large, 
but uncertain social costs. 

ii) what is the optimal way to get to the efficient outcome? 

We've seen that the market outcome is not efficient by itself. What can we do to get there? 

Price and Quantity Regulation 

In this case we see that the optimum could be achieved either with QUANTITY 
REGULATION or PRICE REGULATION 

How would we choose between the two options? One criterion depends on the potential 
losses if we get the regulation wrong.. .. 

Quantity regulation does not always achieve reduction at minimum cost 

Price regulation can leave actual quantity of reduction very uncertain. 

Permits combine the benefits of both: 
i) can determine the quantity of reduction, but 
ii) let the market allocate the reduction in the most efficient way 

but still need to know something about the industry to determine the OVERALL quantity 
of reduction.. .. 
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Applied Economics For Managers 
Recitation 5 

Tuesday July 6th 2004 

Outline 

1 Uncertainty and asset prices 

2 Informational efficiency - rational expectations, random walks 

3 Asymmetric information - lemons, moral hazard 

UNCERTAINTY 

Economics of uncertainty might seem a bit abstract, so useful here to review what are the 
important things you should take away: 

i) RISK AVERSION 

We derived risk aversion with the concept of expected utility, but we won't be testing 
you on this, so its most important that you simply understand the idea -PEOPLE 
PREFER CERTAIN SITUATIONS TO RISKY SITUATIONS -This means that 
economic value is created by taking undesirable risk off people's hands. Another way of 
saying this is that people who choose to take on risk, for example by buying stocks, will 
be economically rewarded for doing so -RISK HAS A PRICE. All the economics of 
uncertainty is concerned in one way or another with determining how risk is priced. 

By introspection, this is how most people behave: 

If I offered you a choice: 
a) $1m for sure 
b) toss a coin - heads you get nothing, tails you get $2m 

which do you prefer? Most people would choose a) - they have the same outcome on 
average, but b) is more risky - if you dislike b) it is only because of the risk. 

Example with expected utility theory 

We formalize the intuitive idea with EXPECTED UTILITY THEORY. The idea is that 
you don't compare situations just according to the expected monetary value of the 
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payoffs, but instead according to the UTILITY that can be obtained with that money. 
The EXPECTED UTILITY IS THE AVERAGE UTILITY THAT YOU WILL 
ACHIEVE WHEN FACED WITH A RISKY SITUATION. 

EXPECTED UTILITY IS THE METRIC USED WHEN COMPARING RISKY 
CHOICES. 

Expected utility formalizes RISK AVERSION because of DIMINISHING MARGINAL 
UTILITY. The value of a dollar, in terms of what you can do with it, declines with 
increasing wealth. This implies that when faced with risk you are more concerned about 
a $1 loss than a $1 gain. This asymmetry leads immediately to risk aversion - a gamble 
which is neutral in terms of expected wealth (e.g. 50% chance of winning or losing a $1) 
is not neutral in terms of utility since the possible loss of utility outweighs the possible 
gain. 

Example: 

Suppose agent has a utility function U(w)=W^1/2. 

Consider the following situation - the agent has $100 and faces a 50% chance of losing 
$36. What is the expected utility of the agent bearing this risk? How much would the 
agent be willing to pay to avoid the risk? 

Thus the expected payoff of the risky situation exceeds the value that the agent 
effectively attains. The agent would pay $1 to avoid the risk as $81 for sure is worth the 
same as the gamble with average payoff $82. 

We can illustrate this with a diagram. 
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L 9 +r 

This illustrates the general principle that AGENT TRADES OF EXPECTED PAYOFF 

FOR RISK BECAUSE OF RISK AVERSION. 


More general statement of this principle: 


If agent gets x with probability p and y with probability 1-p then: 


Z=x with prob p, Z=y with prob 1 -p 


First term is the expected utility bearing the risk and second term is the value of the 
average payoff with the risk removed. Risk aversion just states that the average payoff 
with the risk removed is better than the same average payoff with risk added. The 
mathematical reason for this inequality is because the utility function is CONCAVE. 

I -

Another way of thinking about this is that people voluntarily purchase insurance. 

ii) MEAN-VARIANCE 

A crude way to think about risk aversion is to suppose that people like things which are 
better on average ($2m better than $lm) but they dislike things which are more risky 
($lm better than the gamble above) 

This is particularly useful when we think about asset pricing. We want to answer the 
question of how a stock price gets determined. A stock is risky, in that its price has 
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variance. An asset pricing model tells us how that risk is priced - i.e. what 
compensation, in the form of average retum is required for an asset with a more risky 
return. 

The only question we have to answer is what is how to measure risk: 

iii) DIVERSIFIABLE RISK 

We measure the risk of a stock by the variance of its returns, but there is a subtlety. 
DIVERSIFIABLE RISK IS NOT PRICED. In other words, it is always possible to offset 
the risk of holding a stock by holding it in a portfolio with other stocks. Often there are 
idiosyncratic reasons why one goes up and the other goes down. In a DIVERSIFIED 
PORTFOLIO many of these shocks will cancel out, so there is less risk left. Since it is 
free to diversify -just buy a mutual fund - this risk has no economic value - it can be 
costlessly avoided so no one gets compensated for bearing it. Instead what is left is the 
common component - the amount by which all assets go up and down together. THIS IS 
THE ONLY RISK THAT IS PRICED. 

iv) CAPITAL ASSET PRICING MODEL 

This idea is expressed in the CAPM - it tells us the price of risk for any security (the 
average return investors demand) depends on the extent to which it is exposed to this 
common component -MARKET RISK. We measure market risk with BETA -Beta is 
the covariance between the asset and the market. The more market risk an asset has the 
higher its beta and the better return investors will demand for holding it. 

We can make this precise in the SECURITY MARKET LINE: 

is the RETURN ON THE MARKET 

is the RETURN ON THE RISK FREE ASSET (E.G. TREASURIES) 


is the PRICE OF RISK or RISK PREMIUM 

is the AMOUNT OF MARKET RISK IN THE ASSET A. 

i.e and are properties of the market as a whole 
is a property of the particular asset in question - and we would measure it with 

historical data on the covariance of the returns on the given asset A and the market as a 
whole. 

How should we think about CAPM? It is basically about the CROSS-SECTION of stock 
returns. It allows us to compare how risk across different assets at a given point in time 
(the beta) and how that risk will be reflected in the price (the expected retum) -with the 
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caveat that it only measures the risk of an asset, WHEN IT IS HELD IN THE CONTEXT 
OF A DIVERSIFIED PORTFOLIO. An implication of the CAPM is that you would 
never want to have undiversified stock holdings - then beta would not be giving you a 
good measure of the risk you are actually facing as you would also be holding 
unnecessary idiosyncratic risk which you could have avoided by spreading your portfolio 
more widely - assuming everyone else is diversifying that risk will not be priced and so 
your portfolio will be inefficient in the sense of holding more risk than necessary to 
achieve a given expected return. 

Information and Financial markets 

While the CAPM describes the cross-section properties of asset markets and the expected 
returns at a particular point in time the evolution of asset prices over time has much to do 
with information. New information about a stock represents the idiosyncratic component 
of returns that cross-sectional diversification attempts to minimize. 

In financial markets we have a new notion of efficiency related to information. We say a 
market is INFORMATIONALLY EFFICIENT if prices FULLY REFLECT ALL 
AVAILABLE INFORMATION. There are powerful incentives for agents to acquire 
information that will allow them to profit. For that reason we think that information 
quickly gets reflected in prices 

A corollary of this statement is the RANDOM WALK HYPOTHESIS. Stock prices 
follow a random walk if the change in the stock price is unpredictable - if it could be 
predicted then that information would already be incorporated into the price. This is 
closely related to the idea of RATIONAL EXPECTATIONS - that agents make the "best 
guess"about the future and thus there should be no systematic predictable element to the 
changes in prices. 

this incorporates RATIONAL EXPECTATIONS = + 

= - on average (short time period) we don't expect the price to move - if we did it 
would have moved already. 

Putting these ingredients together 

This describes a RANDOM WALK - stock prices move up or down each period 
according to a random shock - on average we don't expect them to move. 
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Asymmetric Information 

Once we start to think about information as an economic commodity many interesting 
applications arise. There are many situations in which information is held 
asymmetrically by particular market participants and this often constrains us from 
reaching fully efficient outcomes. 

We will study two particularly important classes of asymmetric information situations: 

i ) adverse selection 
ii) moral hazard 

Adverse selection occurs when one participant knows more about what he is buying or 
selling than the other. The classic example is the "lemons" problem in the used car 
market. Without some way to get around this, the market might just collapse. If I can't 
tell which is which then when the market establishes a price for a car this will be too high 
for a lemon and too low for a good car. As a result the good cars will not be sold and 
only the lemons will be on the market. As a buyer I am aware of this, so I cut the price 
I'm willing to pay even further - this creates a vicious circle where the quality of cars in 
the market gets worse and worse. This is inefficient because if you could verify the 
quality of a car, all cars could be sold at their real value. Of course the market finds some 
solutions -Carfax allows you to find out about the car - the fact that you are willing to 
pay for this demonstrates the value of information in this market. 

Example - health insurance 

Here we will examine another situation in which adverse selection can be a problem -
insurance companies if they can't identify the risks might end up with a market of high 
risk clients: 

The second major class of information problems is described as MORAL HAZARD. 
Whereas adverse selection concerns the nature of the market before a transaction takes 
place, moral hazard concerns information problems that occur after the transaction. In 
particular it refers to the problem that after signing a contract - e.g. employment, 
insurance etc. one party often has much more information about the circumstances than 
the other and can use this information to the detriment of the other party. 

In labor contracts the problem is that the worker might not put much effort into the job if 
it is not possible to observe effort only outcomes. In insurance the homeowner might 
take less precaution if he knows that the insurer covers any damages. 
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The key to resolving these problems is to make the employee, insuree more responsible 
for the consequences of his actions - e.g. make wages contingent on outcomes, make the 

, 	 insuree pay a deductible. The problem with these solutions is that they create a tension -
to provide incentives it is usually necessary to make people bear some of the risk of their 
actions-but we know that risk aversion implies this is costly - so we face a dilemma and 
won't be able to get to fully efficient outcomes. 

In the exercise below we'll examine some of the different contractual designs that can 
help to get around these problems: 

Exercise on moral hazard: 

Main points 

Need to reward effort . Can only do so by conditioning on the outcome which 
distinguishes effort -200,000 and non-effort - both the 100,000 and 150,000 outcomes 
are equally likely to occur under effort and no effort so don't provide any information to 
the principal - the agent would always shirk so there is no incentive effect. 

A variety of different contracts will achieve the efficient outcome, but all of them have to 
satisfy 2 constraints: 

i) 	 incentive compatibility - the agent must find it PRIVATELY optimal to exert 
effort since cannot contract on effort level 

ii) 	 participation constraint - you can't force the agent to work, so there is a 
minimum salary level which is needed for the agent to participate at all - and 
the incentives will imply that the agent receives more than this minimum in 
certain circumstances. 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

141
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



MUl/pl=MU2/p2 

Applied Economics For Managers 
SUMMARY 

Friday July 9th 2004 

What you need to know for the exam.. .and some things you don't - can't make it too easy! 

Supply and Demand Model/Competitive Equilibrium 

Positive analysis - finding the equilibrium, identifying shocks and which curve 
they operate through, finding the new equilibrium, policy analysis - taxes, price 
ceilings etc. 
Normative/welfare/surplus analysis- understanding economic efficiency in its 
various forms -maximizing total surplus, all mutually beneficial trades carried 
out, no Pareto improvements (make one person better without making anyone 
else worse), calculating consumer and producer surplus, competitive 
equilibrium is efficient in this sense, welfare consequences of policies such as 
taxes 

Behind the Demand Curve 

Deeper understanding of demand: 
i) consumers maximize utility 
ii) EQUIMARGINAL PRINCIPLE - -Equate "bang for the 

buck" at the margin across different goods 
iii) Demand is MARGINAL VALUE 
iv) Consumer surplus is therefore a measure of the total value of consumption 
v) Demand Curve slopes down 
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Behind the supply curve 

i) Firms maximize profits = Revenue -Total Cost 
ii) Maximize at MR=MC 
iii) For competitive firm -PRICE TAKER -MR curve is just the market price p 
iv) SUPPLY CURVE IS p=mc(q), and the only decision the firm makes is its 

QUANTITY Q FOR ANY GIVEN PRICE p 
v) Supply curve represents to MARGINAL COST OF PRODUCTION 
vi) Supply Curves slope up if marginal costs increase 
vii) Producer surplus is equal to the ECONOMIC PROFIT of the firm (except for 

fixed costs if there are any, but don't worry about this) 

Monopoly 

Monopoly is example of a firm with pricing power - i.e. doesn't just take the market price 
as given, but chooses the price itself. Many of the insights of this extreme case are 
relevant to industries with more than one firm,but which are not perfectly competitive. 

a) Single Price Monopoly 

i) 	 Monopolist does not consider the price as fixed like competitive firm, but 
understands that it is determined directly by demand curve 

ii) Maximizes profits MR=MC 
iii) MR CURVE IS DERIVED WITH TWICE AS STEEP RULE: Demand P=A- 

BQ gives MR curve P=A-2BQ 
iv) 	 MR slopes down because as the monopolist increases output the price has to 

fall - this makes the monopolist less inclined to increase output than the 
competitive firm 

v) 	 Monopolist restricts Q to raise P - this increases profits (PS) but creates 
inefficiency (DWL) compared to competition 
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b) Price Discriminating Monopoly 

i) 	 Deadweight loss with single price is also potential loss for monopolist - can we 
capture that surplus related to the low value customers without losing the profits on 
the high value customers? 

ii) 	 General goal -CREATE SURPLUS (expand the market while it is efficient to do 
so) and CAPTURE SURPLUS (find a pricing strategy that turns the consumer 
surplus created into producer surplus) 

iii) 	 These goals conflict if charge a single price as the market expands with lower 
prices but profits increase with higher prices - price discrimination resolves this 
tension 

iv) 	 Price discrimination can increase both profits and economic efficiency (reduce 
DWL) but also affects distribution as more surplus goes to producers 

v) 	 Price discrimination is only possible if a) can separate the consumers into different 
groups and b) can prevent resale so that low price groups can't resell to high price 
groups. 

vi) 	 Much firm behavior can be understood as price discrimination - student/senior 
discounts, quantity discounts, two-part tariffs, early bird specials/happy hours, 
airline tickets (e.g. how flexible the ticket is to change), bundling and tying. 

vii) 	 Price discrimination can be a double-edged sword - in game theory we see that 
competition is very intense when price is the strategic variable. Price 
discrimination essentially converts one large market into many individual markets 
with separate prices and separate competitive pressures - if this really intensifies 
competition it can be detrimental to profits. 
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Game Theory 

Study intermediate situations between pure competition and pure monopoly. Small 
numbers of players -firms, workers, etc -with STRATEGIC INTERACTION - each 
player knows that his choices have an impact on the objectives of the other players. 

Simultaneous Games: 

i) Identify the players 
ii) Identify the strategic choice variables 
iii) Set up the game matrix with the payoffs for each player as a consequence of the 

strategy choices of each player, put the player with strategies described by the 
rows as the first payoff in each cell. 


iv) Find the equilibrium (can be multiple). 

v) NASH EQUILIBRIUM - EACH PLAYER IS PLAYING HIS BEST 


RESPONSE TO THE STRATEGY THAT THE OTHER PLAYER IS 
PLAYING. Given the strategy for player A, find that such that player B does 
not want to change (i.e. B's best strategy given A) - repeat for A: given B's 
strategy does A want to change? 

vi) 	 Sometimes there is a DOMINANT STRATEGY which is always played, or 
DOMINATED STRATEGIES, which are never played and can be ruled out. 

Sequential Games 

i) 	 Set up the GAME TREE - each node is a decision a player has to make, each 
branch represents the actual decision 

ii) 	 Solve the game by BACKWARDS INDUCTION - start with the last stage, 
find the optimal strategy of the player in that stage, and work back until we find 
the equilibrium sequence of decisions 

iii) 	 This leads to a Nash Equilibrium, but it puts additional restrictions - it ensures 
the strategy is CREDIBLE - that no player is making a threat that would not be 
carried out in equilibrium - e.g. the entry game we considered in recitation. 

iv) 	 Sequential Games can have first mover advantages or disadvantages depending 
on the nature of the strategic interaction - e.g. if we play a quantity game it can 
be an advantage as you take over the majority of the market, with a pricing 
game you give your opponent the chance to undercut you. 

Key Games that we have seen: 

i) Bertrand Game -Price competition - very intense, price gets bid down until the highest 
cost player is out of the game 
ii) Cournot Game -Quantity Competition - less intense since other player cannot steal 
your share of the market as he can in a price game -market gets more competitive as we 
increase the number of firms. 
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iii) Stackelberg Game -Like Cournot Game, but play is sequential - this is an example of 
a situation where it is advantageous to go first. 

Other common games: 
Prisoner's dilemma - useful to think about cartels or other competitive situations where 
one side can benefit from cheating the other. Good example of a game where the Nash 
Equilibrium is not socially optimal. 
Coordination Games - to think about technology adoption for example - firms deciding 
whether to produce complementary goods. 

Externalities 

Up to this point, the only reason we have seen that competitive markets do not maximise 
efficiency/welfare is because of monopoly/competition problems. Externalities are a major 
class of problems where competitive markets deliver suboptimal outcomes. 

Externalities are a more fundamental problem with market economies since they 
undermine the very basis for leaving things up to private decisions. If there are no external 
costs and benefits we would expect that individuals can reach the best decisions about their 
own economic choices - with externalities it is the process of private decision making that 
is causing the problem. 

Main results: 

i) Main problem is that price does not indicate value/cost at the margin - sends the 
wrong signal to market participants 

ii) Price differs from marginal social cost/benefit because some of the costs and 
benefits accrue to THIRD PARTIES 

iii) Market is inefficient -
iv) Under production of goods with positive externalities, Over production of goods 

with negative externalities 
v) 	 Need to intervene in the market to maximise welfare: taxation, regulation, or the 

creation of markets for the external good- key idea is to make sure agents making 
decisions face the "right" prices at the margin - i.e that represent all the social costs 
and benefits. 

vi) 	 COASE THEOREM - if the externality affects a small number of people, it should 
be possible to assign property rights over the problem good (e.g. clean water) and 
let people bargain - in this view the main problem with externalities is the lack of 
the right markets/property rights. 
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Choice Under uncertainty 

Choice under uncertainty allows us to extend the idea of consumer demand to situations 
with RISK. Key idea is to include the concept of RISK AVERSION - people do not like 
risk and if give a choice will choose safe over risky alternatives with the same expected 
payoffs. 

Expected Utility Theory -We formalize this idea with the concept of EXPECTED 
UTILITY. We measure the welfare of a person in a risky situation by taking the 
expectation of the utility of the various payoffs -WE WON'T TEST YOU ON THIS 
EXCEPT FOR AN INTUITIVE UNDERSTANDING OF RISK AND RISK AVERSION. 

Main Ideas: 

i) 	 Insurance - Risk Averse people always demand actuarially fair insurance - this 
creates surplus since it removes risk. 

ii) Asset pricing - Risk aversion translates into a dislike for variance in asset returns 
iii) DIVERSIFICATION -Risk aversion creates a desire for diversification since this 

allows for risk reduction 
iv) 	 The risk that cannot be removed by diversification ("market risk") is reflected in 

the price of assets - higher expected return for higher market risk. This is the 
CAPM. Market risk is measure by the assets's BETA 

RM is the RETURN ON THE MARKET 

RF is the RETURN ON THE RISK FREE ASSET (E.G. TREASURIES) 

RM -RF is the PRICE OF RISK or RISK PREMIUM 


is the AMOUNT OF MARKET RISK IN THE ASSET A. 
i.e RM and RF are properties of the market as a whole 

is a property of the particular asset in question - and we would measure it with 
historical data on the covariance of the returns on the given asset A and the market as a 
whole. 
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Asymmetric Information 

Together with externalities, asymmetric information constitutes the other major category of 
situations in which markets don't work well. We studied two types of information 
problems: 

Adverse Selection 

This occurs when there is asymmetric information prior to making a transaction. The 

problem is that the worst individuals from the point of view of the uninformed party tend 

to select into the market, since at any price the uninformed cannot tell them apart. 


This reduces the willingness of the uninformed to trade; 


i) Markets can break down completely with adverse selection 

ii) There are trades that would take place if both parties were informed that do not. 


Examples: 

Used car market ("lemons"), Insurance markets 


Moral Hazard 

Second major class of information problems that we looked at is MORAL HAZARD. This 
occurs when asymmetric information develops after contracts are signed. Typical example 
is the employment relationship where the amount of effort that a worker exerts is private 
information. Key ideas: 

i) 	 when "effort"is private information, need to provide INCENTIVES - in 
particular, paying a flat salary will have no incentive effects and effort will be 
low 

ii) 	 Can provide incentives in many equivalent ways, but all must satisfy 
INCENTIVE COMPATIBILITY - the worker must voluntarily choose to exert 
high effort because the incentive structure makes it privately optimal, and 
PARTICIPATION CONSTRAINT - can't force people to work so the 
incentive contract must pay at least as much on average (or expected utility) 
that the agent can get elsewhere 

iii) 	 Risk aversion makes the problem more difficult - the only way to provide 
incentives is to expose the worker to risk, in the sense that his wages are not 
constant, but depends on circumstances. If worker is risk averse this presents a 
dilemma as it is cheaper to pay him without risk as will accept less on average, 
but that will have really bad incentive effects. Need to find a balance between 
insuring the worker against the risk of the enterprise and exposing him to risk 
so he works hard. 
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Studied two major reasons why firms might want to integrate, each based on an 
inefficiency in the intra-firm relationship 

a) Double Marginalization 

i) 	 With firms in a vertical relationship (or more generally selling complementary 
products), if both are price setters, e.g. monopolists, then there is TOO HIGH A 
MARKUP -Each firm adds a mark-up to increase its profits, but the way it 
does this is by creating a scarcity and driving up the price. 

ii) 	 This scarcity reduces the profits of the other firm, BUT THE PRICE SETTER 
DOES NOT TAKE THIS INTO ACCOUNT -Each firm is exerting a negative 
externality on the other when they set prices independently and as a result the 
price is too high and profits are reduced. 

iii) 	 Integration leads to a single price that maximizes JOINT PROFITS - since 
value is created, we can find a price that will allow one of the firms to 
profitably buyout the other. 

b) Hold-up Problem 
i) If firms have to make specific investments that will also benefit their partner, such 
investments will typically be undersupplied e.g. I don't have the incentive to invest in 
cost-reduction if part of the gains are swallowed by a reduced price for the good I'm 
selling - this is the HOLD UP PROBLEM - After you have made the investment it is 
sunk and the other firm will just take advantage of the situation and bargain down your 
selling price once your costs are cut. 
ii) Need to align the benefits of investment with the costs - in general the party that 
has the investment to make should be the owner of the structure so that he can fully 
capture the benefits 

iii) 	 Integration is one way to correct the incentives - if the investing firm buys out its 
partner, value will be created since it can now undertake the efficient level of 
investment without worrying about losing the benefits. 

iv) 	 Other solutions are possible such as structuring contracts so that the investor is not 
held up - e.g. fix the selling price before the investment if the investor is upstream 
so that the benefits of cost reduction accrue to the investor. 

General point: A merger only makes sense if it eliminates some inefficiency in the 
relationship between the firms if they are separate. However even in this case, a merger 
might be a sufficient, but not a necessary condition - other solutions such as structuring 
contracts between the firms to provide the right incentives can also deliver the efficient 
outcome (in the sense of increasing the profits of both firms). 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

149
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Collective Decision Making 

Even when individuals are rational, the process of aggregating opinions to produce a 
collective decision can lead to "irrational"outcomes. This is not to say that people are not 
acting in their best interest or are unaware of the perverse consequences of their choices, 
but rather the process of collective decision making itself creates incentives so that social 
choices are not always efficient. 
i) method of social choice influences the outcomes and there is not one single social 

choice 
ii) social choices can show inconsistency - CYCLING/CONDORCET 
iii) Uncertainty about consequences of choices can lead to a STATUS QUO BIAS. 
iv) Inefficiency - log-rolling or vote trading can lead to inefficient outcomes from 

social perspective. 
v) Danger of "capture" 

Free Trade 

i ) Gains from trade are derived from specialization 
ii) Patterns of specialization are determined by COMPARATIVE ADVANTAGE -

each country produces the goods that are RELATIVELY cheap to produce 
iii) 	 Even if a country has NO ABSOLUTE ADVANTAGE - it doesn't have the lowest 

costs of production for anything - there are still gains from trade as it is better to 
use its resources to produce something - the key thing here is ECONOMY-WIDE 
RESOURCE CONSTRAINTS - even if I'm more efficient I only have a fixed 
labor force, so it's still beneficial at the margin to reallocate that labor to its most 
productive use and import things in which I'm relatively less productive. 

iv) 	 Be careful making analogies between the competitive process between firms and 
between countries - trade between countries is based on MUTUALLY 
BENEFICIAL EXCHANGE - one country can't drive another out of business. 

v) 	 Free trade increases the goods available to everyone - increases consumption 
possibilities 

vi) 	 Why is trade not free - process of adjustment will hurt producers in the declining 
industries who then seek protection - the gains to protection are concentrated, but 
the costs are diffuse, so more political demand for protection than free trade. 

And that's all folks! 
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Consider two firms, Chipz and Comps-R-Us.  Chipz produces memory chips to be used in 
computers and sells them to Comps-R-Us.  Comps-R-Us then builds the computers and sells them 
to consumers.  The chips produced by Chipz are specific to Comps – in other words Chipz only 
produces chips compatible with the Comps’ computers and Comps can only use Chipz’ chips. 

This question addresses whether or not Chipz has the incentive to make cost-reducing 
investments.  There is a hold-up problem because the investment is sunk – once it is made it 
cannot be recovered – and because the firms negotiate on the price of chips once the investment is 
made, so part of the benefits will go to Comps.  When they negotiate the sunk costs of investment 
are ignored and both firms know that Chipz will be willing to produce at any price that covers its 
production cost, even if this does not cover the sunk investment cost). 

The demand for computers is very simple.  If Chipz produces memory chips for Comps, Comps’ 
revenues are $100 million.  Comps’ cost is whatever price it agrees to pay Chipz for the memory 
chips. As usual, profit is revenues minus costs. 

Chipz’ revenues are simply the price it gets from Comps and its costs are the production costs for 
the chips plus investments that Chipz makes to reduce it production costs. Chips can choose to 
invest $0, $5 million, $10 million or $15 million dollars streamlining its production of chips for 
Comps-R-Us.  Depending on the investment level chosen, the production cost for the chips is 
given by the following table.  Assume that the investment made by Chipz once made, cannot be 
changed. 

Investment $0 $5 million $10 million $15 million 
Production Cost $80 million $68 million $60 million $54 million 

So, for example, if Chipz and Comps agree on a price of $75 million for the memory chips, and 
Chipz invests $10 million dollars, the profits for Chipz is $5 million ($75 million revenues - $60 
million production costs - $10 million investment) and Comps profits are $25 million ($100 
million revenues - $75 million for Chipz). 

1.	 What level of investment maximizes the joint profits of Chipz and Comps? 

2.	 Assume that Chipz chooses its investment first and then Chipz and Comps negotiate the 
price of the memory chips.  Assume that when they negotiate, they split the gains from 
trade (ie. the difference between the chip production cost and the revenues from selling 
the computers).  How much money will Chipz choose to invest (Hint – think of this as a 
2-stage game and find the equilibrium.  In the first stage the investment is made and in 
the second stage the price of chips is determined.) 
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3.	 Now assume that Chipz and Comps negotiate a price of $85 million prior to Chipz 
making the investment to reduce its costs.  What investment will Chipz make now?  Is 
the investment level chosen by Chipz sensitive to the negotiated price? 

4.	 How would part 1 and part 2 change if instead of Chipz making the investment, Comps 
had to make the investment?  Still think of the investment as reducing Chipz production 
costs, but now the investment is made by Comps.  An example of such an investment 
might be that Comps could design its computer such that it was easier for Chipz to make 
memory chips for it. 
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Consider two firms, Chipz and Comps-R-Us.  Chipz produces memory chips to be used in 
computers and sells them to Comps-R-Us.  Comps-R-Us then builds the computers and sells them 
to consumers.  The chips produced by Chipz are specific to Comps – in other words Chipz only 
produces chips compatible with the Comps’ computers and Comps can only use Chipz’ chips. 

This question addresses whether or not Chipz has the incentive to make cost-reducing 
investments.  There is a hold-up problem because the investment is sunk – once it is made it 
cannot be recovered – and because the firms negotiate on the price of chips once the investment is 
made, so part of the benefits will go to Comps.  When they negotiate the sunk costs of investment 
are ignored and both firms know that Chipz will be willing to produce at any price that covers its 
production cost, even if this does not cover the sunk investment cost). 

The demand for computers is very simple.  If Chipz produces memory chips for Comps, Comps’ 
revenues are $100 million.  Comps’ cost is whatever price it agrees to pay Chipz for the memory 
chips. As usual, profit is revenues minus costs. 

Chipz’ revenues are simply the price it gets from Comps and its costs are the production costs for 
the chips plus investments that Chipz makes to reduce it production costs. Chips can choose to 
invest $0, $5 million, $10 million or $15 million dollars streamlining its production of chips for 
Comps-R-Us.  Depending on the investment level chosen, the production cost for the chips is 
given by the following table.  Assume that the investment made by Chipz once made, cannot be 
changed. 

Investment $0 $5 million $10 million $15 million 
Production Cost $80 million $68 million $60 million $54 million 

So, for example, if Chipz and Comps agree on a price of $75 million for the memory chips, and 
Chipz invests $10 million dollars, the profits for Chipz is $5 million ($75 million revenues - $60 
million production costs - $10 million investment) and Comps profits are $25 million ($100 
million revenues - $75 million for Chipz). 

1.	 What level of investment maximizes the joint profits of Chipz and Comps? 

We can see that the marginal benefit to investment always exceeds the marginal costs.  With 
$0 investment the joint profit is $20 million.  The first $5 million invested reduces costs by 
$12 million, the second reduces costs by another $8 million, the next by another $6 million, 
so each $5 million produces benefits at the margin and the efficient investment level is $15 
million. 

2.	 Assume that Chipz chooses its investment first and then Chipz and Comps negotiate the 
price of the memory chips.  Assume that when they negotiate, they split the gains from 
trade (ie. the difference between the chip production cost and the revenues from selling 
the computers).  How much money will Chipz choose to invest (Hint – think of this as a 
2-stage game and find the equilibrium.  In the first stage the investment is made and in 
the second stage the price of chips is determined.) 

If Chipz invests before negotiations over the price, Chipz will split any cost savings with 
Comps during the negotiations.  As a result, Chipz will only invest $5 million in cost 
savings and will negotiate a price of $84 million.  Comps profits will be $16 million and 
Chipz profits will be $11 million.   

Thinking of this as a 2-stage game we need to solve for the second stage price and 
profits for each possible investment level at time 1 – i.e. find the equilibrium of the 
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second stage negotiation. Once we have this information we can view the game from the 
perspective of stage 1 and determine the optimal investment choice for Chipz: 

Investment $0 $5 $10 $15 
Production Cost $80 $68 $60 $54 
Revenue $100 $100 $100 $100 
Total Profit 
Stage 2 

$20 $32 $40 $46 

Chip Price $90 $84 $80 $77 
Comps Profit $10 $16 $20 $23 
Chipz Profit 
Stage 1 = 
½(Total Profit) -
Investment 

$10 $11 $10 $8 

3.	 Now assume that Chipz and Comps negotiate a price of $85 million prior to Chipz 
making the investment to reduce its costs.  What investment will Chipz make now?  Is 
the investment level chosen by Chipz sensitive to the negotiated price? 

If Chipz and Comps negotiate a price of $85 million prior to Chipz making the 
investment, Chipz benefits solely from any cost savings.  In such a situation, Chipz 
would invest $15 million and obtain profits of $85-$54-$15=$16 million.  The important 
thing to note is that, so long as Chipz benefits solely from any cost savings, it doesn’t 
matter what the negotiated price is, Chipz will still choose to invest $15 million.  The 
only exception would be if the price was less than $69 million, in which case Chipz 
would rather not make any chips since at this price the company only just breaks even 
with the most efficient investment level. 

Investment $0 $5 $10 $15 
Production Cost $80 $68 $60 $54 
Revenue $100 $100 $100 $100 
Total Profit 
Stage 2 

$20 $32 $40 $46 

Chip Price $85 $85 $85 $85 
Comps Profit $15 $15 $15 $15 
Chipz Profit 
Stage 1 = 
½(Total Profit) -
Investment 

$5 $12 $15 $16 

4.	 How would part 1 and part 2 change if instead of Chipz making the investment, Comps 
had to make the investment?  Still think of the investment as reducing Chipz production 
costs, but now the investment is made by Comps.  An example of such an investment 
might be that Comps could design its computer such that it was easier for Chipz to make 
memory chips for it. 
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If Comps made the investment instead of Chipz, part 1 would not change.  Comps 
would choose to invest $5 million and make profits of $11 million.  Since the same 
surplus occurs in both cases and all that changes is who pays the cost of investment, the 
roles are just reversed with respect to payoffs, and Comps would choose exactly the 
same investment as Chips. 

Investment $0 $5 $10 $15 
Production Cost $80 $68 $60 $54 
Revenue $100 $100 $100 $100 
Total Profit 
Stage 2 

$20 $32 $40 $46 

Chip Price $90 $84 $80 $77 
Comps Profit $10 $11 $10 $8 
Chipz Profit 
Stage 1 = 
½(Total Profit) -
Investment 

$10 $16 $20 $23 

In part 2, though, any cost-reducing investment only benefits Chipz.  Thus, Comps has 
no incentive to reduce the production cost to Chipz unless Comps derives some sort of 
benefit from it.  In the case of a fixed price contract Comps will make no investment 
because its benefits is fixed and its costs increase with investment.  This is the extreme in 
which the benefits and costs of investment are completely separated and as a 
consequence, no investment takes place.   

Incentives could be corrected by a cost-plus contract (e.g. where Chipz gets revenues 
equal to their costs plus a profit margin) or by vertical integration/merger.  Both these 
options achieve the goal of making the returns to investment accrue to the agent 
incurring the costs – with cost-plus Chipz makes a fixed margin, but passes on the cost 
reduction to Comps with a lower chip price – as above the marginal benefit of 
investment is positive all the way up to $15 million so we get the efficient outcome.  The 
merger will also be efficient as we assume the merged firms maximizes the joint profits 
directly so the hold up problem disappears. 
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Applied Economics         D. Richards 
For Managers          Summer, 2004 

First Problem Set 

Questions 1 and 2 refer to the following diagram:

 100 

S 

10 
D 

20 

80 	 Quantity of Widgets 

1. For each of the following events, explain what happens to: i) the quantity produced? and ii) the market price?  
Explain your answers with the supply and demand diagram.

 a. A new substitute for widgets is introduced; 

b. There is a wage decrease that lowers the cost of every firm in the industry at every level of output; 

2. 	 a. What is the amount of consumer surplus in the current market equilibrium?  What is the amount of  
producer surplus? 

b. 	Describe what you think would happen in this market if a $9 sales tax was imposed on widgets.  Can you  
           work out the new equilibrium price and quantity values?  Can you determine the efficiency loss that such a  
           tax would impose? 

3. Use a conventional supply and demand diagram to evaluate the impact of a rise in the price of crude oil on the 
profits of independent oil refining companies—companies that only refine oil but do not produce crude. 

4. The price of credit, i.e., of obtaining a loan is usually referred to as the interest rate, r. Now consider the 
following algebraic model.  (Here Q is the amount of borrowing measured in billions of dollars.)  Private Loan 
Demand:   r = 8% - 0.04Q  ; Private Loan Supply: r = 0.06Q. 

a. Graph the Demand Curve.  Show both its interest (vertical axis) and loan quantity (horizontal axis) intercepts. 

b. Graph the Supply Curve.  Show both its interest (vertical axis) and loan quantity (horizontal axis) intercepts.   

c. Determine the equilibrium quantity of loans and the equilibrium interest rate. 

5. Complete the following table (next page) reflecting the total utility from either of two types of activities (per 
week): 1) “in-home” entertainment (friends visiting, etc.); and “on the town” entertainment (movies, restaurant 
meals, and the like).  The price of in-home entertainment is $60.  The price of a night on the town, is $120. 

1
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 In-home Event     On-the-town Event 

# times  Total Marginal # times  Total Marginal 
per week  Utility  Utility  MU/P  per week  Utility  Utility  MU/P

 0 0 0 0 
1 400 1 800 
2 780 2 1500 
3 1100 3 1900 
4 1380 4 2200 
5 1500 5 2400 
6 1600 6 2500 
7 1650 7 2550 

6. Return to Problem 5, above.   

a.	 Imagine a “poor” graduate student with a weekly income of $300.  What is her optimal allocation of spending 
between these two activities? What is her total utility with this allocation? 

b.	 What would be the graduate student’s allocation if the price of an “On-the-town” event fell to $60?  What 
would be her total utility now?  (Work with whole number quantities).   

Questions 7 and 8 refer to the following diagram: 
$

                                          Demand 

MC = AC 

Quantity 

7. Use QC to denote the level of output a perfectly competitive industry will  produce. Use QM to denote the level 
of output that a non-discriminating monopoly will produce.  

a. Show QC on the diagram.

 b. Show QM on the diagram.  How big is QM relative to QC?

 c. 	If unit costs rise, what will happen in a competitive industry to the equilibrium price and quantity?  What 
            will happen to total economic profit in the competitive industry? 

d. 	If unit costs rise, what will happen in a monopolized industry to the equilibrium price and quantity? What  
     will happen to monopoly profits? 

8. Use QMD to show the level of production chosen by a perfectly discriminating monopolist.   

a. Show QMD on the diagram.

 b. 	How does the outcome under perfect competition differ from that under perfectly discriminating  

            monopoly?


2
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9. The town of Lineville is located entirely along a 20-mile stretch on Rural Route 999.  The population of the town 
(Pop = 2000) lives in equal-sized, clustered settlements located at one-mile intervals lying east and west of the town 
center. Each such cluster has 100 people. So, as one proceeds 1 mile east (west) there exists a group of 100 citizens.  At 
the two-mile mark (again, in either direction) there exists another group of 100 citizens, and so on.  (See below.) 

Center 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
A very large number of identical firms—each located right next to each other at the center of the city—sell pizza.  
Citizens of Lineville buy either one or no pizzas each week depending on the price.  Each citizen is willing to pay 
up to $15 for a pizza. However, this includes the cost of transportation.  The full price of getting a pizza is the 
actual price of pizza itself plus $1 for each mile that one lives from the pizza shop.  Thus, if pizzas are selling for 
$10 at the center of town, someone who lives 1 mile from the pizza shop, will pay $11 total after transport costs are 
included. Someone who lives 5 miles away will pay a total price of $15.  The cost of making one pizza is $8 and 
stays at that level no matter how many pizzas a shop (or all the shops together make). Anyone for whom the full 
price exceeds $15 will buy no pizzas.  

a. 	Assume all pizza shops charge the same price.  If this price is $15, how many pizzas will be demanded?  If 
          the price falls to $14, how many pizzas will be demanded?  Use this process to show that the inverse demand  
          for pizzas may be expressed as:  P = $15 – 0.005Q. 

b. 	What is the equilibrium price of pizzas in Lineville?  What quantity of pizzas will be purchased at this price?  
c. 	Suppose that the pizza makers all merge into one giant pizza firm, Dominato’s. Assume again that the cost  

          of producing pizza remains constant at $8. 	 What will be the price of pizzas now and how many pizzas will  
           be consumed at that price? 

10. A. J. Munopilee is the owner of Munopilee Air, the only airline currently flying between Erewhon and El 
Dorado. It flies two roundtrip flights per day, with the average flight being about 85 percent full.  A new entrant, 
UpStart Airways, has announced plans to offer an additional two flights per day in the Erewhon-El Dorado market.  
However, its entrance must be approved by the PAB (Polite Aeronautics Board).  A. J. and his co-directors argue 
before the PAB that UpStart should not be allowed such entry because Munopilee asserts that UpStart’s entry will 
only cause both Munopilee and UpStart to fly inefficiently small numbers of passengers—each operating planes 
that are less than half full. Munopilee points to its current load factor or occupation rate of 85 percent as evidence 
that the market is not big enough for both carriers to operate efficiently.  Evaluate the argument put forward by 
Munopilee Air. Do you think it is valid or not? 

11. Consider the following description of Total Cost (TC): TC = 49q – 8q2 + 0.5q3. 

a. 	For values of q from 1 to 15, calculate both average cost and marginal cost.   

b. 	Does this cost equation exhibit economies of scale to any extent?  Explain. 

c. 	What is true about average cost and marginal cost at the value of q that yields the lowest average cost? 

12. Return to the cost function of Problem 11 and assume that it describes the cost (per half day) of the typical 
barber shop in the local barber shop market.  Suppose further that each such barber shop market faces an inverse 
demand curve (again per half day) given by:  P = 31 – 2Q. 

a. 	Determine the profit-maximizing price for the typical barber and how many haircuts she will perform at  
     that price per half day. 

b. 	What will be the typical barber’s profit (per half day)? 

c. 	 Does the typical barber have an incentive to price discriminate?  Explain. 
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13. The Boston Monopoly Transit Authority (BMTA) determines that demand for public transport on its rail lines 
is negatively affected by fares but is inelastic.  Its operating costs fall (slightly) as the number of passengers 
declines. If it raises its fare, what will happen to: 

a. Total ridership (the number of riders)? 

b. The BMTA’s costs? 

c. The BMTA’s total revenue? 

d. The BMTA’s net profit (revenue less costs)? 

14. Ben Williams owns the only sizable hill in Ocean View, Iowa and uses it to run the local winter ski site.  Ben 
figures he has a fixed cost of $200 per day.  He also reckons that giving a ride up the hill costs him an additional 
but constant amount  $2.00 per passenger ride. On any given day, there are 200 such potential passengers each 
characterized by the identical demand curve:  P = $18 - q. 

a. Ben decides to price his ski lift rides individually, i.e., every time someone rides up the hill they get 
charged. What price should Ben choose to maximize his profit?  What will his profit be at this price? 
b. Ben reads an Econ book and decides to change his pricing strategy.  He now charges all customers a flat fee 
of $80 just to enter the lift area. However, having paid that fee, skiers can take as many lift rides as they wish 
at zero charge. Will this strategy raise Ben’s profit? 
(HINT: What surplus does a consumer earn at a q such that the marginal value of a ride is 0?) 

4
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Applied Economics                D. Richards 
For Managers                 Summer, 2004 

Second Problem Set 

1.  Two firms dominate the international market for metal coatings.  These are DuPont and BASF.  Each has 
similar costs and production facilities.  Each must set its production (measured in millions of tons) several 
months in advance so that the strategic variable for each is quantity.  The BASF profit is given first in each 
payoff pair. 
 

  
                          DuPont Production  

        30        40       50       60 

30 $1700, $1700 $1300, $1900 $1000, $2000  $950, $1850 

40 $1900, $1300 $1500, $1500 $1200, $1600 $1100, $1500 

50 $2000, $1000 $1600, $1200 $1300, $1300 $1000, $1200 

 
 
 
BASF Production 

60 $1850, $950 $1500, $1100 $1200, $1000 $900,  $900 

 
a.  What is the Nash Equilibrium output for this game assuming that the two firms choose their production 
quantities simultaneously? 

   b.  What would be the equilibrium if DuPont could choose its output first and BASF chose second,  
   taking DuPont’s decision as given?  

2.  Oldton, Massachusetts organizes a children’s soccer league for 12 weeks every fall.  In turn, operation of this 
league requires that parents volunteer ahead of time (in the previous Spring) to act as a coach for a team.  The 
more coaches, the smaller each team can be and the more playing time a child will have.  However, coaching 
young children is both arduous and timing. The burden can be lightened though if other parents help the coach 
out.  Rick Dans has coached for eight years.  His neighbor, Faith Liss, has a soccer-age son and very much wants 
Rick to be his coach.  However, Rick has to make the decision now (in the Spring) about whether to coach or not 
by signing a contract with the Oldton Soccer League.  In an effort to coax Rick into coaching, Faith promises 
Rick that she will help him with all the soccer practices next fall.  If Rick does not coach, then of course Faith 
does not need to help out.  In this case, the payoffs (say in utility units) to Rick and Faith each next fall will be 0 
and 0, respectively.  If, however, Rick does coach and if Faith keeps her word, each gets a payoff of 2 units.  On 
the other hand, if Rick commits to coaching and Faith does not keep her word, Rick is burdened with coaching 
without help and this gives him a payoff of –1.  Meanwhile, Faith has a coach for her son and is free to pursue 
other activities in which case she earns a payoff of 3.  Rick will not coach unless he thinks Faith will help. 

Evaluate this interaction as a three-stage game.  In the first stage, Faith promises either to help or does not 
make such a promise.  In the second stage, Rick either commits to coach or does not. In the final stage, Faith 
decides whether or not to help Rick.  Given the game’s structure, what is the likely (Nash) outcome of the 
game?  Is Faith’s initial promise to help credible?  If not, what might she do to make it more believable? 

3.  Suppose that it is known in advance that, given the number of drivers/cars on the road, there will be 1000 
crashes (one car hitting another) each year in the state of Massachusetts.  Suppose further that the probability of 
being involved in any such crash is the same for all drivers/cars.  However, the damage and cost of a crash is 
different depending on the cars involved. For simplicity, assume that there are two types of cars:  Large ones 
and small ones. Large cars have the advantage that they offer a lot of protection to drivers.  They have the 
disadvantage however that they are expensive to repair. A crash that involves two small cars typically results in 
a loss (injury and car damage) of $1,100 for each car.  A crash that involves two large cars typically results in a 
loss of $2,500 for each car.  Finally, in a crash that involves one small car and one large car, the driver of the 
large car suffers damage of $1,800, but the driver of the small car is at such a disadvantage that she actually 
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does even worse and incurs a cost of $3,000.  Each driver has to think about what kind of car she wishes to drive 
recognizing that there is a given chance that she will be in an accident independent of her driving skills. 

a. Treating the choice of car as the strategic choice variable, construct the payoff matrix for two drivers 
depending on the cars that each drives if a crash occurs.  Use this matrix to identify the Nash 
equilibrium (or equilibria) that may exist in this game. 

                                   Driver 2  

         Small Car      Large Car 

         Small Car    -$1100,  $-1100  -$3000, -$1800 
  Driver 1 

      Large Car    -$1800, -$3000   -$2500, -$2500 

b. Based on your analysis, do you foresee any potential inefficiencies in the choice of automobiles?  
Explain.  

4. The city of Cambridge has a problem with illegal parking.  Currently, the city has a fine of $20 for illegal 
parking.  But it only catches about 1/3 of the offenders.  It is debating two proposals to deter illegal parking 
more effectively.  One proposal is to raise the fine to $40, but to leave the probability unchanged at 1/3.  The 
other proposal is to leave the fine at $20, but to hire more meter-readers and raise the rate of apprehension to 
2/3.  Assume that all offenders are risk-averse.   

a.  Evaluate the two policies.  Which one do you think will have the greatest deterrent effect on tax 
cheating?  Explain.   
b.  Which one do you think will be the most costly to implement?  Explain. 

5.  Tiger-el is an upstream manufacturer of model electric trains that sells wholesale to The Great Toy Store 
(TGTS), the only store selling model trains in the area. Demand for the trains at the retail store level in inverse 
form is: P = 1,000 – 2Q, where P is the retail price of trains and Q is the total number of trains sold. The Great 
Toy Store incurs no service cost in selling the train. Its only cost is the wholesale price it pays for each train. 
Tiger-el incurs a production cost of $40 per train. 

a. What wholesale price should Tiger-el charge for its trains? What price will these trains sell for at retail?   
How many trains will be sold? 

b.  What profit will Tiger-el and the retailer earn under the pricing choices found in part (a)? 
b. How would the quantity of trains sold and the retail price change if Tiger-el merged with TGTS and sold 

the trains directly to the public through what is now its own subsidiary retailer? What would be the 
combined profit of the two firms now? 

6.  H. Simpson has a utility function defined over his level of overall wealth or general purchasing power, W as 
follows.  U = W .  Currently, his net worth or wealth is $1,000,000.  However, he now has a chance to make an 
investment of $200,000 in a bio-engineering firm, Bovinox, that is run by A. Fastou.  Bovinox is in a tight race to 
develop a new gene therapy for fighting multiple sclerosis.  If the company wins the race, Mr. Simpson will get 
back all of his $200,000 plus an additional $220,000 more bringing his total net worth to $1,220,000.  If the 
company loses the race, Mr. Simpson will lose his $200,000 and have a net worth of only $800,000.  The race 
will probably be decided in the next two weeks.  Simpson reckons that Bovinox has a fifty-fifty chance of 
developing the gene therapy first.   

a. If Mr. Simpson makes the investment, what is his expected net worth? What is his expected utility level? 

b. Should Mr. Simpson make the investment? 
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7.  Art Objektz owns a small camera shop and employs two people to perform much of the basic services.  Each 
employee could stay unemployed and enjoy leisure which is worth €1,000 per month.  Each employee also must 
choose between working hard putting forth effort (e = 1), and taking it easy (e =0).  For each, an additional cost of  
€1,000 is incurred when she works hard (e = 1).  The revenue generated by each person depends on her effort and 
on luck.  If an employee takes it easy, (e = 0), and has bad luck (which happens with probability ½), the 
employee’s work will generate €1000 per month.  However, if an employee has good luck (again, probability ½) 
then even with low effort revenues will be €4,000 per month.  What happens when an employee instead works 
hard (e = 1)?  In this case, if she is unlucky, her hard work will again generate revenues of €4,000 per month.  
However, if an employee works hard and has good luck, she will now generate revenues of €9,000 per month.  
These outcomes are described in the table below. 

           REPAIR SHOP REVENUE  
Bad Luck (p=½) Good Luck  (p=½) 

        Low (e=0)     €1,000     €4,000      WORKER’S 
      EFFORT          High (e=1)     €4,000     €9,000 

 

Art cannot observe either effort or luck. However, both he and the employees know that if luck is good 
(bad) for one worker it is also good (bad) for the other. Art has therefore adopted the following 
compensation scheme.  He will pay each employee a base pay of €1,000 per month regardless of what 
happens in the store. However, at the end of each month he will also pay an additional €3,000 to that employee 
who generated the highest revenue.  In the case of a tie, Art will flip a coin and the winner will get the €3,000. 

Evaluate this scheme. Will the employees be willing to work under this arrangement?  If so, what level of 
effort employees put forth if they are risk neutral?  What will be Art’s expected profit? 

8. Let there be three consumer types, 1, 2, and 3, and three kinds of widgets, red, blue, and yellow.  Consumer 
type 1 values red widgets at $40, yellow widgets, at $20 and blue widgets at $15.  Type 2 values red widgets at 
$15, yellow widgets at $40, and blue widgets at $20.  For type 3, the respective valuations are $20, $15, and 
$40.  Each consumer incurs a transport cost of $5.01 to visit the store.  In other words, the willingness to pay of 
each consumer is as shown in the table below. 

                        Consumer Type  

Consumer 1 Consumer 2 Consumer 3 

Red         $40            $15         $20 

Yellow         $20         $40         $15 Widget Type 

Blue          $15         $20          $40 
 

Once a consumer actually visits a store, the transport cost is sunk.  The store incurs zero cost per widget but has 
only red widgets.  

Consider two advertising strategies.  In the first, the store advertises that it has red widgets.  In the second, 
the store advertises simply that it has widgets.  Which strategy will the store prefer?  Explain. 

9.  In the 1970’s and 1980’s, car theft was a major crime in the United States.  Much of this illegal activity was 
part of an organized effort in which cars stolen cars were driven to “Chop Shops” and turned into about valuable 
components or given false new registration numbers and shipped overseas.  Since 1991, however, auto theft has 
declined every year and is down about a 50% over the last decade.  Many credit this decline to the use of Vehicle 
Recovery Systems (VRS) such as that marketed by LoJack (of Dedham, MA).  These systems essentially make 
use of a homing device planted secretly in the car.  As soon as the car is reported stolen, police can use a 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

162
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



transmitter to locate the vehicle’s location.  This has led to the recovery of millions of vehicles. More importantly, 
the homing device has often led police directly to the “Chop Shop” itself thereby enabling authorities to close the 
entire operation down.  The elimination of these criminal organizations is of course good news for all car owners 
whether they have a LoJack type system or not.  Demand for Vehicle Recovery Systems is estimated to be:  P = 
4,800 – 0.3Q, where P is the price per system and Q is the number (in thousands) of systems sold.  That is, if Q 
equals 10,000 it really means 10 million systems were purchased.  The cost of producing and maintaining a VRS 
is constant at about $600.   

a. What will be the price of a VRS and how many will be sold if the market is competitive?   
b.  Is the competitive equilibrium described above likely to be efficient?  Explain. 

10.  One thousand people live in Waterford, a small New England town with a water reservoir and pumping 
station.  The total cost of delivering water is:  TC = Q2.  Marginal cost is given by: 2Q.  Average cost is given by: 
Q.  Here, Q is measured in thousands of gallons per week.  Weekly water demand is given by:  P = 1200 – 4Q 
(where Q is again measured in thousands of gallons and P is the price per thousand gallon unit). The Waterford 
Water Board (which is hard to say) must set the same price for each gallon sold.   

a. What price should the Water Board set if it wants to maximize economic efficiency?  How much water will 
it sell at this price?  Explain. 
b.  What price should the Water Board set if it wants to maximize the profit from selling water?  How much 
water will it sell at this price?  Explain. 
c.  What price should the Water Board set if it wants to maximize the amount of water consumed while still 
covering its costs?  How much water will it sell at this price? Explain.   
d.  Over time, the Water Board vacillates over each of the three policies described above.  Can you explain this 
outcome? 

11.  The central input used by Matrix Enterprises in manufacturing its warp drives is the dilithium crystal.  The 
revenue that Matrix earns from these drives is such that it is willing to pay as much as $10,000 per crystal and it 
will buy at this price or any lower price, exactly 10 crystals.  Currently, the only manufacturer of such crystals is 
Aloca.  Aloca can manufacture dilithium crystals at a cost of $5,000 apiece.  However, there is a possibility that 
a new firm, Rexull, will enter into the production and marketing of dilithium crystals next period.  Rexull is hard 
at work right now trying to develop a production process that is cost efficient.  The outcome of this process is, as 
noted, probabilistic.  To be specific, Rexull’s cost per crystal as the result of its research is uniformly distributed 
on the interval, 0 to $10,000.  In other words, there is a 10% chance that it will develop a process to produce 
crystals at a cost of less than $1,000; a 100% chance that it will develop a process to produce crystals at a cost 
between $1,000 and $2,000; and so on.   

a.  Assume that if Rexull does not enter the market, Aloca can extract the entire surplus from Matrix and 
sell at a price of $10,000 per crystal.  Assume as well that Rexull knows Aloca’s cost and will only enter if 
its own cost is below $5,000.  In light of the probabilities associated with Rexull’s research, and given the 
Matrix will buy crystals from the firm with the lowest price, what is the actual probability that Rexull will 
be able to enter the market successfully next period? 
b.  If Rexull does enter, what price will it charge?  (Think carefully.) 
c.  Given your answers to 11a) and 11b) above, what price should Matrix expect to pay for each of its 10 
dilithium crystals next period? What profit should Aloca expect to earn next period? 

12.  Return to Problem 11 above.  Suppose now that Aloca offers Matrix a “long-term” contract.  Specifically, 
suppose Aloca offers to sell Matrix dilithium crystals next period at a guaranteed price of $7,500 apiece.  
However, once signed, the contract is binding.  Matrix must buy the 10 crystals and if it does not, it must pay a 
penalty of $5,000 per crystal ($50,000 overall).   

a.  What is now the probability that Rexull will successfully enter the dilithium crystal market next period?  
What price will it charge Matrix if it does enter? 
b. Relative to the initial, no-contract scenario, is Matrix worse off, better off, or just as well off if it signs 
the contract?  Relative to the initial scenario, does Aloca do better or worse if Matrix signs the contract? 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

163
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Applied Economics         D. Richards 
For Managers          Summer, 2003 

Final Exam 
 
1. (20 points) The weekly demand for beer in Maltown is described by: P = 1000 – 2Q, where Q is 
measured as the number of six-packs consumed each week and P is the price of a six-pack.  The marginal 
cost of producing a six-pack is constant at $8 and beer producers have no fixed costs.   

a. What is the equilibrium price and output if the Maltown beer market is perfectly competitive?  
What will the total amount of producer surplus in the competitive equilibrium?  What will be the 
total amount of consumer surplus? 

b. What is the equilibrium price and output if the Maltown beer market is monopolized and the 
monopolist charges a single, uniform price to all consumers?  What will be the value of producer 
surplus in this case?  What will be the value of consumer surplus? 

c. What will be the equilibrium output if the Maltown beer market is monopolized but the 
monopolist can perfectly price discriminate?  What will be the value of producer surplus in this 
case?  What will be the value of consumer surplus? 

2. (20 points) The Tower of London is a store of great treasure.  It has been the seat of British government as 
well as the site of infamous political intrigue.  It has housed notorious traitors, virtuous members of court, 
lions, bears, and ravens.  Most famously perhaps, it has been and continues to be the repository of Britain’s 
Crown Jewels.  Almost as well-known as Her Majesty’s Tower are the Yeoman Warders often called the 
Beefeaters who guard the fortress.  It is an honor and a great privilege to serve as a Yeoman Warder.  
Historically, it was also a great opportunity to enrich oneself at the public expense.  It seems that a few 
hundred years ago, when the Tower also served as the store for much of Britain’s gold, many of the guards 
could not resist the temptation to steal the occasional gold coin out of the treasury. Of course, if a guard was 
caught stealing, the guard was summarily dismissed.   It seemed impossible though to watch the Beefeaters 
constantly and make sure that they never took anything.  To do that would require hiring a second layer of 
guards and that would be expensive.  Historians of the Tower have noted that shortly after this problem 
emerged, the Crown raised the basic pay of a Yeoman Warder to £7 per year, notably higher then the going 
market wage rate at that time of £5 per year.  Historians have also noted that to get a job as a Yeoman Warder 
it was not enough to apply.  One also had to pay a big, up-front fee, i.e., any successful applicant had to make 
a one-time payment right at the start if they were actually to be hired.  

Comment on these developments.  Why do you think that the British government decided to pay above 
market wages to its Beefeaters?  Why do you think people paid to obtain Beefeater jobs? What other 
methods do you think the British monarchy might have used to achieve its objectives?  

3. (20 points) In nearly each of the last 20 years, the faculty at Sloneybrook University has reviewed the course 
requirements that all of their students must fulfill to graduate.  Such reviews are initiated in the Committee on 
Academic Policy (CAP), which is comprised of representatives from each of the academic departments.  
Proposed reforms typically include dropping some classes from the required list and adding in others.  Any 
reform that is proposed by the CAP is then voted on by the entire Sloneybrook faculty.  Yet despite this 
continuing effort, no major reform proposal has been adopted with the result that the set of courses required 
for the Sloneybrook degree has not changed in over two decades.  In chronicling this failure, outsiders have 
noted the following features of the Sloneybrook decision-making process:  a) departmental budgets and/or 
salaries are related to the number of students enrolled in departmental courses; b) there are a large number of 
required courses; c) faculty are risk averse; and d) the governance process is very inconsistent—the reform 
proposal that wins in one committee is later defeated in another committee or in a general faculty vote.   

Use these observations and what you know about group decision-making to analyze briefly the failure of 
the Sloneybrook faculty to reform its graduation course requirements. 
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4. (20 points) Imagine that Dry Gulch has two potential water suppliers.  One is Northern Springs whose water 
is naturally carbonated but also somewhat “hard.”  The other is Southern Pellegrino whose water is crystal clear 
but not carbonated.  The marketing department of each firm has worked out the following profit matrix 
depending on the price per 2 gallon container charged by each firm.  Northern Spring’s profits are shown as the 
first entry in each cell, e.g., if Northern Springs sets a price of 4 and Southern Pellegrino sets a price of 3, 
Northern Springs nets $25,000 in profits and Southern Pellegrino nets $30,000. 

                                 Southern Pelligrino’s Price is: 
 

         3       4             5      6 
 

     3         24,24          30,25          36,20         42,12 
 
     4         25,30          32,32          41,30         48,24 
                Northern Springs’ Price Is: 
     5         20,36          30,41          40,40         50,36 
 
     6         12,42     24,48          36,50         48,48 
 
 a.  Suppose that the two firms set their prices simultaneously.  What is the (Nash) equilibrium? 

 b.  Suppose that Northern Springs must set its price first, and stick with it, while Southern  
                  Pellegrino then reacts as best it can to the choice of Northern Springs.  What is the price  
                  equilibrium in this case? 

             c.  Does going first help or hurt Northern Springs?   

5. (20 points)  Consider the following data on the relative price-cost markups for selected cars in different 
European Countries in 1997.  Here, the markup is measured as the percentage of the price by which the 
price exceeds an estimate of production cost, i.e., as the Lerner Index.  That is, the higher is the markup, 
the greater is the price above marginal cost.   

               Model            Italy      UK             France          Germany      Belgium   

 
         Fiat Uno (Italy)                           21.7      8.7             8.7               9.8     7.6 

         Nissan Micra (Italy)                   36.1               12.5             23.1                   8.9                 8.1 

         Ford Escort (UK)            8.9               11.5              9.5                   8.9                8.5 

         Peugeot 405 (France)                   9.9                11.6             13.4                10.2                 9.5 

         Mercedes 190 (Germany)         15.6               12.3             14.4                17.2               14.3 

Comment on these findings.  What patterns do you discern?  What economic reasoning might 
explain these patterns? 
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Applied Economics         D. Richards 
For Managers          Summer, 2003 

Final Exam 

1. (20 points) The weekly demand for beer in Maltown is described by: P = 1000 – 2Q, where Q is 
measured as the number of six-packs consumed each week and P is the price of a six-pack.  The marginal 
cost of producing a six-pack is constant at $8 and beer producers have no fixed costs.   

a. What is the equilibrium price and output if the Maltown beer market is perfectly competitive?  
What will the total amount of producer surplus in the competitive equilibrium?  What will be the 
total amount of consumer surplus? 

In a competitive equilibrium, price equals marginal cost.  Since Marginal Cost is 8, the competitive price 
must then be $8 as well.  Setting P = 1000 – 2Q = MC = 8 and solving for Q yields an equilibrium output in a 
competitive market of Q = 496.  Since Marginal Cost is constant it is the same as Average Cost.  Accordingly, 
if Price = Marginal Cost it also equals Average Cost.  Producer Surplus is therefore 0.  Consumer surplus is 
given by the triangular area shown below and equal to $246,016. 
                          $/unit 

                       1000 

                                                                                     Area = (1000 – 8)x496x½ = $246,016 

                    

                            8    

                                                                                                                         Q 

b. What is the equilibrium price and output if the Maltown beer market is monopolized and the 
monopolist charges a single, uniform price to all consumers?  What will be the value of producer 
surplus in this case?  What will be the value of consumer surplus? 

     496

Profit maximization for a monopolist requires setting Marginal Revenue to Marginal Cost.  For the 
monopolist, the Marginal Revenue curve is given by the “twice as steep” rule.  Hence, MR = 1000 – 4Q.  
Setting this equal to the marginal cost of $8, then yields an  equilibrium output under monopoly of Q = 248.  
From the demand curve, the price that this output will sell for is: P = 1000 – 2x248 = $504.  Producer surplus 
or economic profit = (P – AC)Q = ($504 - $8)248 = $123,008.  Consumer surplus is given by the triangular 
area shown below and is equal to $61,504. 
                          $/unit 

                       1000                                     Consumer Surplus =  Area = (1000 – 504)x248x½ = $61,504 

                                                                                      

                                                                                              Producer Surplus = $123,008 

                            8    

                                                                                                                         Q 

c.  What will be the equilibrium output if the Maltown beer market is monopolized but the monopolist 
can perfectly price discriminate?  What will be the value of producer surplus in this case?  What 
will be the value of consumer surplus? 

  248

504

The perfectly discriminating monopolist produces the same output as the perfectly competitive one.  
Hence, in this equilibrium, Q = 496.  As each consumer is charged her maximum willingness to pay, 
consumer surplus is 0.  All surplus now goes to the monopoly producer.  As the answer to 1a) shows, 
this implies that producer surplus is $246,016. 
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2. (20 points) The Tower of London is a store of great treasure.  It has been the seat of British government as 
well as the site of infamous political intrigue.  It has housed notorious traitors, virtuous members of court, 
lions, bears, and ravens.  Most famously perhaps, it has been and continues to be the repository of Britain’s 
Crown Jewels.  Almost as well-known as Her Majesty’s Tower are the Yeoman Warders often called the 
Beefeaters who guard the fortress.  It is an honor and a great privilege to serve as a Yeoman Warder.  
Historically, it was also a great opportunity to enrich oneself at the public expense.  It seems that a few 
hundred years ago, when the Tower also served as the store for much of Britain’s gold, many of the guards 
could not resist the temptation to steal the occasional gold coin out of the treasury. Of course, if a guard was 
caught stealing, the guard was summarily dismissed.   It seemed impossible though to watch the Beefeaters 
constantly and make sure that they never took anything.  To do that would require hiring a second layer of 
guards and that would be expensive.  Historians of the Tower have noted that shortly after this problem 
emerged, the Crown raised the basic pay of a Yeoman Warder to £7 per year, notably higher then the going 
market wage rate at that time of £5 per year.  Historians have also noted that to get a job as a Yeoman Warder 
it was not enough to apply.  One also had to pay a big, up-front fee, i.e., any successful applicant had to make 
a one-time payment right at the start if they were actually to be hired.  

Comment on these developments.  Why do you think that the British government decided to pay above 
market wages to its Beefeaters?  Why do you think people paid to obtain Beefeater jobs? What other 
methods do you think the British monarchy might have used to achieve its objectives?  

This is an asymmetric information setting.  Each guard knows whether he or she is guilty of stealing.  No 
one else does.  Prevention of such stealing requires both some probability of being caught and some penalty 
if one is found out.  The probability of detection depends on monitoring but, as the story makes clear, 
monitoring is expensive.  Thus, to offset the low probability of being caught the Tower needs a rather severe 
penalty.  This is where the £7 salary comes into play.  As this is £2 or forty percent above the normal pay, 
this represents a very high premium paid to Beefeaters.  If one is caught stealing and loses this job, that 
premium is gone forever.  So, the role of the wage premium is to induce better behavior by Yeoman Guards.  
However, if an honest fellow can earn £7 as a Beefeater but only £5 in other employment, then a lot of folk 
will want to be Beefeaters. By charging a fee to every successful job applicant, this diminishes the excess 
supply of would-be guards.  Presumably, the fee will be bid to a level that just reflects the present discounted 
value of £2 premium over the typical career span of a Yeoman Guard.  That is, the fee will be bid to the 
point such that it is equal to the discounted value of receiving an extra £2 each year for say 20 years.  Note 
how this fee acts as a further mechanism to bind the guard’s interest to that of the Crown.  The only way to 
recoup the bond is to earn the wage premium for, again say 20 years.  In turn, this gives a great incentive to 
keep one’s record clean and not steal.  Of course, this is not the only mechanism that the Crown might use.  
It could, for example, set up a bonus system such that guards are paid normally £4 but get an extra £2 if no 
gold is stolen during their watch.  There are a variety of other potential contracts, as well.  All of these 
though must satisfy the incentive compatibility constraint and the participation constraint.  This is the 
trouble with a severe punishment for missing gold such as death or imprisonment (in the Tower of course).  

3. (20 points) In nearly each of the last 20 years, the faculty at Sloneybrook University has reviewed the course 
requirements that all of their students must fulfill to graduate.  Such reviews are initiated in the Committee on 
Academic Policy (CAP), which is comprised of representatives from each of the academic departments.  
Proposed reforms typically include dropping some classes from the required list and adding in others.  Any 
reform that is proposed by the CAP is then voted on by the entire Sloneybrook faculty.  Yet despite this 
continuing effort, no major reform proposal has been adopted with the result that the set of courses required 
for the Sloneybrook degree has not changed in over two decades.  In chronicling this failure, outsiders have 
noted the following features of the Sloneybrook decision-making process:  a) departmental budgets and/or 
salaries are related to the number of students enrolled in departmental courses; b) there are a large number of 
required courses; c) faculty are risk averse; and d) the governance process is very inconsistent—the reform 
proposal that wins in one committee is later defeated in another committee or in a general faculty vote.   
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Use these observations and what you know about group decision-making to analyze briefly the failure of 
the Sloneybrook faculty to reform its graduation course requirements. 

First note the private interest of the faculty members.  Because budgets and/or salaries are based on 
departmental size, individual faculty members have an incentive to make their own departments as large as 
possible. In turn, this creates an incentive to vote for graduation requirements in which classes in one’s own 
department are among those required.  With all faculty doing this, this perhaps explains why so many classes 
are required, especially when one considers vote trading.  Department A support requiring Department B’s 
courses in return for Department B’s voting to require Department A’s classes.  Second, the fact that the 
faculty are risk averse may well give rise to a lot of inertia.  The actual impact of any proposed change in the 
course requirements is likely to be uncertain.  Freed from some requirements, students will take more of 
some classes but no one can be really sure what classes those will be.  So, rather than take the chance, faculty 
may end up staying with the current requirements.  This helps to explain why there has been no change in 
the requirements for so long.  Finally, and relatedly, the fact that the process is inconsistent gives rise to 
further difficulty in changing the requirements.  In turn, that inconsistency reflects the irrationality first 
noted by Condorcet.  Once a committee settles on a proposed reform, a majority coalition forms that wants 
something else.  This not only helps to explain the inconsistency it also gives another reason that the 
requirements have not changed for so long.  Every time it looks like an agreement on new requirements is in 
sight, a new coalition forms to block it.  

4. (20 points) Imagine that Dry Gulch has two potential water suppliers.  One is Northern Springs whose water 
is naturally carbonated but also somewhat “hard.”  The other is Southern Pellegrino whose water is crystal clear 
but not carbonated.  The marketing department of each firm has worked out the following profit matrix 
depending on the price per 2 gallon container charged by each firm.  Northern Spring’s profits are shown as the 
first entry in each cell, e.g., if Northern Springs sets a price of 4 and Southern Pellegrino sets a price of 3, 
Northern Springs nets $25,000 in profits and Southern Pellegrino nets $30,000. 

                                   Southern Pellegrino’s Price is: 
 

         3       4             5      6 
 

     3         24,24          30,25          36,20         42,12 
 
     4         25,30          32,32          41,30         48,24 
            Northern Springs’ Price Is: 
     5         20,36          30,41          40,40         50,36 
 
     6         12,42     24,48          36,50         48,48 
 
 a.  Suppose that the two firms set their prices simultaneously.  What is the (Nash) equilibrium? 
The Nash Equilibrium with simultaneous play is for both Southern Pellegrino (SP) and Northern Springs(NS) 
to set a price of $4 per 2 gallon container.  In that case, each firm earns a profit of $32,000. 

 b.  Suppose that Northern Springs must set its price first, and stick with it, while Southern  
                  Pellegrino then reacts as best it can to the choice of Northern Springs.  What is the price  
                  equilibrium in this case? 
If Northern Springs must set its price first and then stick with it, then it will announce a price of $6 per 
container.  In response, Southern Pellegrino will set a price of $5 per container.  Northern Springs will earn 
$36,000 in profit while Southern Pellegrino will earn $50,000.   

             c.  Does going first help or hurt Northern Springs?   
Both are better off than they are under simultaneous play.  However, the first mover is, in this case, at a 
disadvantage relative to the second mover.  Price games are different than output games.  The problem with 
going first in a price game is that the follower can always come along and undercut one’s price, thereby 
stealing customers and profit. 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

168
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



5. (20 points)  Consider the following data on the relative price-cost markups for selected cars in different 
European Countries in 1997.  Here, the markup is measured as the percentage of the price by which the 
price exceeds an estimate of production cost, i.e., as the Lerner Index.  That is, the higher is the markup, 
the greater is the price above marginal cost.   

               Model            Italy      UK             France          Germany      Belgium   

 
         Fiat Uno (Italy)                           21.7      8.7             8.7               9.8     7.6 

         Nissan Micra (Italy)                   36.1               12.5             23.1                   8.9                 8.1 

         Ford Escort (UK)            8.9               11.5              9.5                   8.9                8.5 

         Peugeot 405 (France)                   9.9                11.6             13.4                10.2                 9.5 

         Mercedes 190 (Germany)         15.6               12.3             14.4                17.2               14.3 

Comment on these findings.  What patterns do you discern?  What economic reasoning might 
explain these patterns? 

Two features of the data are worth noting at the outset.  First, the markups are always lowest in Belgium.  
Second, each car tends to earn its highest markup in its home country.  Thus, the Italian cars, Uno and 
Micra, are marked up the most in Italy.  The Peugeot earns its highest markup in France.  The German 
Mercedes earns its highest markup in Germany and the Escort earns its highest markup in the UK. We 
know that the markup as measured by the Lerner Index reflects the elasticity of demand.  The greater is the 
elasticity of demand the smaller the markup.  So, the first thing that we can say is that none of these 
markets is perfectly competitive since, in that case, the markup would be zero.  Continuing with this logic, 
we might argue that Belgium has the most competitive new car market, since markups tend to be lowest 
there.  This may reflect a more open (freer) trading policy.  In this respect, note that Belgium has no 
domestic auto company to protect.  The clue to the second fact that car types tend to earn their highest 
margins in the country where they are made may also be expressed in terms of elasticity.  It may well be the 
case that residents of each nation are loyal to cars made in their home country.  Germans, for example, may 
well view a Mercedes as special and different from non-German made automobiles.  As a result, these other 
cars do not really offer a lot of competition to the Mercedes within the German border.  To put it somewhat 
differently, Mercedes has more monopoly power—less elastic demand—within Germany and so earns a 
higher markup there. The same might be argued for Fiat in Italy and Peugeot in France, etc.  
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