About Cartels 



Need Price for every cartelization level, the market output, market profits, cartel output and profits, and need noncartel firm(s) output and profit.  This if for 5 firms.  Starting as one firm making a cartel all the way through the 5th firm joining the cartel.   

GIVEN: Q=100-p                      P=10+qi  for all i=1......5 

TC=10qi+1/2qi^2=per firm total cost 
TC=10(Qr/(n-j))+1/2(Qr/(n-j)^2)=cartel firm cost 
TC=10(Qj/j)+1/2(Qj/j)^2)=non cartel firm cost 

j=firms not in the cartel 
n=number of firms 

 Solution:
For cartel firms:
If two firms form a cartel, the total cost will be 

TC=10(Qr/(n-j))+1/2(Qr/(n-j)^2)=cartel firm cost
TC = 10[Q /2] + ½ *(Q / 22)      [n-j = 2] 

MC = 5 + 1/8

 MC = 41/8

         MR = 100-2Q

Equating MR = MC

100-2Q = 41/8

800 – 16 Q = 41

800 – 41 = 16 Q

 Cartel output, Q =47.44

Cartel price = P=10+qi = 10 + 47.44 = 57.44

Cartel TR = P*Q = 57.44 * 47.44

                           = $ 2724.81

Cartel TC = 10[Q /2] + ½ *(Q / 22)

                = 10 [47.44/2] + ½ * (47.44 / 4)

                = 237.2 + 5.93
                 = 243.13

Cartel profit = 2724.81 – 243.13

                     = $ 2481.68

Non cartel Firms: [When cartel = 2, non cartel = 3]
TC = 10(Qj/j) +1/2(Qj/j) ^2
   = 10(Q / 3) + ½(Q/3)2
    = 10(Q/3) + ½ (Q2/9)

MC = 10/3 + Q/9

         MR = 100-2Q

Equating MR = MC

100-2Q =10/3 + Q/9

100-2Q= (30+Q)/9

900-18Q=30+Q

870=19Q

    Non cartel output, Q = 45.78

      Non cartel price, P=10+qi  

          = 10 + 45.78 

           = 55.78

TR = 55.78 * 45.78 

     = $2554. 13

TC = 10(Q/3) + ½ (Q2/9)

     = 10(45.78/3) + ½ (45.78)2 / 9
      = 152.6 + 116.43

       = $269.03

Non cartel profit = $2285.1

Market output = cartel output + non cartel output 

                       = 47.44 + 45.78

                       = 93.22

Market profit = cartel profit + non cartel profit
                     = $ 2481.68 + $2285.1

                     = $ 4766.78
If three firms form a cartel, the total cost  of cartels will be 

TC=10(Qr/(n-j))+1/2(Qr/(n-j)^2)=cartel firm cost

TC = 10[Q /3] + ½ *(Q / 32)      [n-j = 3] 

MC = 10/3 + 1/18 

        =61/18

MR = 100-2Q
MR = MC

100 -2Q = 61/18

 1800 – 36 Q = 61

Cartel output, Q = 48 .30 

 Cartel price = 10 + q = 10 + 48.30 = $58.30

TR = 58.30* 48.30 =$ 2816.21
TC = 10[Q /3] + ½ *(Q / 32)    

     = 10[48.30/3] + ½ (48.30/9)

       = 161 + 2.68 

        = $163.68

Cartel profit ==$ 2816.21 - $163.68  

                     = $ 2652.52

Non cartel Firms: [When cartel = 3, non cartel = 2]

TC=10(Qj/j)+1/2(Qj/j)^2)
     = 10( Q / 2)  + ½ ( Q2 / 4)

MC = 5 + 1/4Q

MR = 100-2Q

 Equating MR = MC

   100-2Q =5 + 1/4Q

100 – 2Q = 21 Q /4
  400 – 8Q = 21Q

             400 = 29Q 
Non cartel output,   Q = 13.79

Non cartel price, 

P = 10 + q   = 10 + 13.79 = $ 14.79.

TR = $ 14.79.* 13.79
       = $204

TC = 10 (13.79/2) + ½ (13.79)2 / 4

      = 68.95 + 23.77

      = $92.72

Non cartel profit = $204 - $92.72
                               = $111.27

Market output = cartel output + non cartel output 

                       = 48.30+ 13.79

                       = 62.09

Market profit = cartel profit + non cartel profit

                     = $ 2652.52 + $111.27
                     = $2763.79
If four firms form a cartel, the total cost will be 

TC=10(Qr/(n-j))+1/2(Qr/(n-j)^2   [n-j = 4]

     = 10 (Q/4) + ½ (Q / 16) 

MC = 10/4 + 1/32
       = 81/32

MR = 100-2Q

Equating MR = MC

100-2Q = 81/32
3200 – 64Q = 81

Cartel output, Q = 48.73

Cartel price, P = 10 +q
                          = 10 + 48.73

                          = $58.73

TR = 48.73 * $58.73
      = 2861.91

TC = 10 (Q/4) + ½ (Q / 16)

      = 10(48.73/4) + ½ (48.73 /16)

      = 121.82 + 1.52

       = $123.34

Cartel profit =$ 2861.91 - $123.34

                    = $2738.56

Non cartel Firms: [When cartel = 4, non cartel = 1]

TC=10(Qj/j)+1/2(Qj/j)^2)

     = 10(Q/1) + ½ (Q2) 

     = 10Q + 1/2Q2
MC = 10 +Q

MR = 100-2Q

Equating MR = MC

100-2Q = 10 + Q

90 = 3Q
Non cartel output, Q = 30

Non cartel price, P = 10 + q 

                               = 10 +30

                               = $40

TR = $40* 30

      = $1200
         TC =10Q + 1/2Q2
                = 10*30 + ½ *900

                = 300 + 450   

                  = $ 750.

Non cartel profit = $1200 - $ 750.

                            = $ 450.

Market output = cartel output + non cartel output 

                       = 48.73 + 30

                       = 78.73

Market profit = cartel profit + non cartel profit

                     =$2738.56 + $ 450.
                     = $3188.56

If five firms form a cartel, the total cost will be 

TC=10(Qr/(n-j))+1/2(Qr/(n-j)^2   [n-j = 5]

     = 10(Q/ 5) + ½ (Q /25) 
     = 2Q + Q/50

MC = 2 + 1/50

       = 101/50

MR = 100-2Q

Equating MR = MC

100-2Q = 101/50
5000 – 100Q = 101

Cartel output, Q = 48.99

Cartel price, P = 10 +q

                         = 10 +48.99

                         = $ 58.99

TR = $2889.92

TC = 2Q + Q/50

       = 2*48.99 + 48.99 / 50
        = 97.98 +0.97

         = $2889.92
Cartel profit = $2889.92 - $2889.92

                        = 0

Market output = cartel output = 48.99

Market profit = 0
