ANSWERS TO PROBLEM SET # 9

1)
TC = $1,000 + $2Q 

MC = $2

Group 1:
100 members, each with demand Q1 = 18 – .5P

Group 2:
120 members, each with demand Q2 = 36 – P  

A)


THE MONOPOLIST CHOOSES BETWEEN A) THE HIGHEST MONTHLY FEE THAT WILL RETAIN ALL CUSTOMERS, AND B) THE HIGHEST MONTHLY FEE THAT WILL RETAIN ONLY GROUP-2 CUSTOMERS.

COMPUTE THE HIGHEST MONTHLY FEE THAT RETAINS A GROUP OF CUSTOMERS BY CHARGING MEMBERS OF THAT GROUP MARGINAL COST FOR EACH USE AND A MONTHLY FEE SLIGHTLY LESS THAN THE CONSUMER SURPLUS MEMBERS WOULD EARN BY PAYING ONLY MARGINAL COST FOR EACH USE.

PER USE CHARGE = MC = $2

Q1 = 18 – .5P

Inverse demand:  P = $36 -2Q1

At P = $2, Q1 = 17

IF THE MONOPOLIST WERE TO CHARGE $2 PER USE AND NO FIXED MONTHLY FEE, CONSUMER SURPLUS WOULD BE .5($36 - 2)(17) = $289

Q2 = 36 –P

Inverse demand:  P = $36 – Q2

At P = 2, Q2 = 34

IF THE MONOPOLIST WERE TO CHARGE $2 PER USE AND NO FIXED MONTHLY FEE, CONSUMER SURPLUS WOULD = .5($36 - 2)(34) = $578.  THE HIGHEST MONTHLY FEE THAT WOULD RETAIN GROUP-1 CUSTOMERS IS JUST UNDER $289.  IF THE MONOPOLIST WERE TO CHARGE JUST UNDER $289, ALL CUSTOMERS WOULD BUY MEMBERSHIPS.  GROUP 1 MEMBERS WOULD USE 17 UNITS PER MONTH, AND GROUP-2 UNITS WOULD USE 34 UNITS PER MONTH.

TR = 220($289) + 100(17)($2) + 100(34)($2) = $63,580 + $3,400 + $8,160 = $75,140

TC = $1,000 + $2(100)(17) + $2(120)(34) = $12,560

PROFIT = $75,140 - $12,560 = $62,580

AT ANY MONTHLY FEE GREATER THAN $289, GROUP 1 WOULD NOT BUY.  THE MONOPOLIST WOULD DERIVE THE MAXIMUM POSSIBLE PROFIT FROM GROUP 2 BY CHARGING A FIXED FEE EQUAL TO $578. PROFITS WOULD BE: 

PROFIT = TR – TC

TR = 120[($578) + $2(34)] = $77,520

TC = $1,000 + $2(120)(34) = $9,160

PROFIT = $77,520 - $9,160= $68,360
CHARGING A MEMBERSHIP OF $578 THAT ATTRACTS ONLY AND CHARGING $2 PER USE MAXIMIZES PROFITS.

B) TWO MEMBERSHIP GROUPES WITH DIFFERING MONTHLY FEES AND DIFFERING ALLOWED MONTHLY USAGE
TO SECURE MAXIMUM SURPLUS FROM GROUP 1 CUSTOMERS, THE MONOPOLIST WOULD CHARGE $2 PER USE AND A MONTHLY FEE TO GROUP-1 CUSTOMERS JUST UNDER THEIR SURPLUS OF $289.  EACH GROUP 1 MEMBER WOULD USE 17 UNITS PER MONTH AND DERIVE MINIMAL NET SURPLUS.  TO GIVE ITSELF THE OPPORTUNITY TO CREATE A SECOND, MORE-EXPENSIVE, MEMBERSHIP GROUP, THE MONOPOLIST WOULD HAVE TO LIMIT THOSE WHO PAID $289 MONTHLY TO 17 USES PER MONTH.  STILL, GROUP-2 CUSTOMERS MIGHT PURCHASE MEMBERSHIPS FOR $289 AND DERIVE, FOR THEMSELVES MONTHLY CONSUMER SURPLUS EQUAL TO .5($19 - $2)($17) = $144.50.  

TO INDUCE GROUP 2 MEMBERS TO PURCHASE A MORE EXPENSIVE MEMBERSHIP, THE MONOPOLIST WOULD HAVE TO OFFER THEM A DEAL THAT LEFT THEM WITH MORE THAN $144.50 SURPLUS.  

PAYING $2 PER USE FOR UNLIMITED USAGE, GROUP 2 MEMBERS WOULD PURCHASE 34 UNITS PER MONTH.  IF THEY PAID NO MONTHLY FEE, THEIR SURPLUS WOULD BE $578.  TO LEAVE THEM WITH AT LEAST $144.50 SURPLUS, THE MONOPOLIST WOULD HAVE TO CHARGE JUST UNDER $578 - $144.50 = $433.50.

OFFERING A 17-USE MEMBERSHIP FOR $289 AND AN UNLIMITED-USE MEMBERSHIP FOR $433.50 WITH ALL MEMBERS CHARGED $2 PER USE, THE MONOPOLIST WOULD EARN:

TR = 100($289) + 120($433.50) + 100(17)($2) + 120(34)($2) 

= $28,900 + $52,020 + $3,400 + $8,160 = $92,480

TC = $1,000 + $2(100)(17) + $2(120)(34) = $12,560

PROFIT = $79,920

THE MONOPOLIST COULD INCREASE ITS PROFITS BY DEGRADING GROUP-1 MEMBERSHIP, THEREBY REDUCING THE SURPLUS GROUP 2 CONSUMERS WOULD DERIVE FROM BUYING GROUP 1 MEMBERSHIPS, AND THEREBY ENABLING THE MONOPOLIST TO CHARGE GROUP 2 MEMBERS MORE FOR UNLIMITED-USE MEMBERSHIP.

REDUCTIONS OF ΔQ BELOW 17 USES WOULD LESSEN THE MAXIMUM GROUP-1 MEMBERSHIP FEE BY $(1)(ΔQ)2.  THE NET REDUCTION IN MONTHLY PROFIT FROM GROUP 1 MEMBERS WOULD BE $100(ΔQ)2 .  THE MARGINAL CHANGE WOULD BE $200 ΔQ= Marginal loss from Low
REDUCING THE MAXIMUM USAGE ALLOWED FOR GROUP 1 MEMBERSHIP BY ΔQ, WOULD REDUCE THE SURPLUS GROUP 2 MEMBERS WOULD DERIVE FROM BUYING THE $289 MEMBERHSIP BY 17ΔQ - .5(ΔQ)2.

THE MONOPOLIST COULD INCREASE IT MONTHLY CHARGE FOR UNLIMITED-USE MEMBERSHIPS BY 17ΔQ - .5(ΔQ)2, AND THE MONOPOLIST’S REVENUES FROM THESE MONTHLY CHARGES WOULD INCREASE BY 120(17ΔQ - .5(ΔQ)2) = 2040ΔQ - 60(ΔQ)2.  THE MARGINAL CHANGE WOULD BE $2040 - 120 ΔQ.

SETTING MR = Marginal loss from Low

$2040 - 120 ΔQ = $200 ΔQ

ΔQ = 6.375

ROUNDING TO THE NEAREST WHOLE NUMBER, 6, THE MONOPOLIST MAXIMIZES PROFITS BY DEGRADING 6 UNITS BELOW 17, LIMITING LOWER-USE MEMBERS TO 11 USES PER MONTH.

MAXIMUM 11-USE MONTHLY MEMBERSHIP CHARGE WOULD EQUAL ($14 - $2)(11) + .5($36 - $14)(11) = $132 + $121 = $253.

BUYING 11 USE MEMBERSHIP FOR $253 WOULD PROVIDE GROUP 2 MEMBERS WITH SURPLUS EQUAL TO ($25 - $2)(11) + .5($36 -$25)(11) - $253 = $253 + $60.5 - $253 = $60.5.  THE MONOPOLIST COULD CHARGE $578 - $60.5 = $517.5 FOR UNLIMITED USAGE.

MONOPOLIST’S MONTHLY PROFIT = TR – TC

TR = 100($253) + 100($2)(11) + 120($517.5) + 120($2)(34) = $25,300 + $2,200 + $62,100 + $8,160 = $97,760

TC = $1,000 + 100($2)(11) + 120($2)(34) = $11,360

PROFIT = $86,400
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2)
RESERVATION PRICES:




Faster


More Memory

Oracle

$20,000

$100,000

Sun

$60,000

$60,000

HP


$100,000

$20,000

MC = $30.000.

A) SEPARATE PROFIT-MAXIMIZING PRICES

MR = MC

FASTER SERVICE:

Q
P


TR


MR

1
$100,000

$100,000

$100,000

2
$60,000

$120,000

$20,000

3
$20,000

$60,000

($60,000)

PROFIT MAXIMIZING PRICE:  $100,000

PROFIT MAXIMIZING QUANTITY:  1

PROFIT:  $100,000 - $30,000 = $70,000

MORE MEMORY SERVICE:

SAME CALCULATIONS AS FASTER SERVICE

PROFIT MAXIMIZING PRICE:  $100,000

PROFIT MAXIMIZING QUANTITY:  1

PROFIT:  $100,000 - $30,000 = $70,000

TOTAL PROFITS FROM PRICING SEPARATELY:  $140.000
B) BUNDLING:

RESERVATION PRICES:




Faster


More Memory

BUNDLE

Oracle

$20,000

$100,000

$120,000

Sun

$60,000

$60,000

$120,000

HP


$100,000

$20,000

$120,000

MC = $60,000

AT A BUNDLE PRICE OF $120,000, SAM SELLS THREE BUNDLES AND EARNS 3($120,000 - $60,000) = $180,000.

C) SAM WANTS TO INDUCE SUN TO BUY THE BUNDLE BUT ORACLE AND HP TO BUY ONLY THEIR HIGHLY VALUED SINGLE SERVICE.  AT $120,000 FOR THE BUNDLE, NONE OF HIS CUSTOMERS RETAINS ANY CONSUMER SURPLUS.  BY OFFERING ORACLE AND SUN A SMALL CONSUMER SURPLUS FOR A ONE-SERVICE BUY, SAM CAN INDUCE THEM TO BUY A SINGLE SERVICE.

SAM’S PROFIT-MAXIMIZING MIXED-BUNDLE PRICING WOULD BE: 

BUNDLE:  $120,000

EITHER SERVICE BY ITSELF:  $99,999.

AT THOSE PRICES, SAM WOULD SELL SUN THE BUNDLE, HP THE FASTER SERVICE, AND ORACLE THE MORE-MEMORY SERVICE. 

SAM’S PROFITS WOULD BE:

2($99,999 - $30,000) + 1($120,000 - $60,000) = $199,998

Marginal Net Gain from High=2040-120 ΔQ=200 ΔQ= Marginal Loss from Low
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