CAR EXAMPLE SUMMARY SHEET

(Economics 315, Stanley)

BASIC DATA: Q = S.5 A.5  
S = steel
A = aluminum
In most cases use Price of steel = $3/unit
Price of aluminum = $2/unit
SHORT-RUN:

A contract is fixed in which you must acquire 16 units of aluminum (A=16)

[For the reasons behind input procurement under contract, see p. 206-207,214-226]

1) If you are required to make Q = 200 output, you must acquire a certain level of steel and incur a high level of costs
Q = (16)* S.5 = 4* S.5 = SR production function

200 = 4* S.5 →→ S = 2500 steel

TC = 3*S + 2*A = 7500 + (2*16 fixed) = 7500+ 32 = 7532
(here AC = TC/Q = $37.66)

2) if you can choose the profit-maximizing level of the variable input (and the corresponding output level), you use the “Golden Rule” also on Baye p.163)

VMPinput = Priceinput or (MPinput * Pproduct ) = Priceinput 
We need the Marginal Product of the input, the product price and input price

Q = 4*S.5 SR production function so dQ/dS = marginal product of steel = 2*S-0.5
a) large numbers case done in class:

 Price aluminum = $100, Price steel = $900, Price of the product (cars) = $1000

make a table of the MP steel and the VMP steel (and match to 900) or solve math:

MPsteel * Pproduct = Pinput steel →→ 2*S-0.5 * 1000 = 900 →→ S = 5 units
If S = 5 units, Q = 4*2.25 = 9 cars

TR= 9 cars *$1000 each = $9000
TC = (100*16) + (900*5) = 6100
profits=2900

b) small numbers case (to compare to long-run):

Price aluminum = $2, Price steel = $3, Price of the product (cars) = $5

MPsteel * Pproduct = Pinput steel →→ 2*S-0.5 * 5 = 3 →→ S = 11.1 units

If S = 11.1 units, Q = 4*3.3 = 13.2 cars

 TR = 13.2 *$5 each = $66
TC = (2*16) + (3*11.1) = $65.3

profits≈ 0

NOTE: in the short-run, with these small number input prices, my total costs always vary with the level of steel (and the output Q of cars) made:
TC = 3*S + [2*(A=16)] = 3*S + 32; 
since  Q = 4*S.5  we can say S = Q2 / 16

So in the short-run (with these input prices)  TC = 32 + 3* (Q2 / 16) cost-function
LONG-RUN:  Q = S.5 A.5  can change both inputs S, A

A. Whatever is the target output level, choose the cheapest input combination by:

Slope of isoquant MRTS (which is the MPinput x-axis / MP input y-axis)  =

 slope of the isocost line (the relative prices of inputs on x vs. y axis)  (Baye p. 173-4)
Auto case: MRTS = MPs / MPA = .5S-.5A.5 / .5S.5A.-5 = -A/S slope at each point on isoquant for a given level of S steel and A aluminum [S x-axis, A y-axis]
[Class example points to make Q=200 with different input combinations; 

at A=400, S=100 the MRTS would be -4; at A=25, S=1600 MRTS = -0.016]
Slope of isocost = -Ps / PA = -3/2  [S x-axis, A y-axis]
**thus the optimal input combination is to make a given quantity such that

A/S = 3/2 or A = 1.5S  (given that steel costs $3 vs. aluminum costs $2)

1) goal of making Q = 100 

[solve math: 100 = S.5 A.5  = S.5 *(1.5S).5 →→ 100 =1.22S so S=82, A = 123]
Implied total cost = 3*A + 2*S = (3*123) + (2*82) = 492

Average cost = TC/ Q output = 492/ 100 = $4.92 per car

2) goal of making Q = 200  [done in class]

[solve math: 200 = S.5 A.5  = S.5 *(1.5S).5 →→ 200 =1.22S so S=163, A = 245]

NOTE: doubling inputs approximately doubled output here

Implied total cost = (3*163) + (2*245) = 978

Average cost = TC/ Q output = 978/200 = $4.92 per car

3) goal of making Q = 300 

[solve math: 300 = S.5 A.5  = S.5 *(1.5S).5 →→ 300 =1.22S so S=246, A = 369]

Implied total cost = (3*246) + (2*369) = 1476

Average cost = TC/ Q output = 1476/ 300 = $4.92 per car
**A general long-run total cost function in this case has no fixed costs

TC = 3*A + 2*S; A = 1.5S  so TC = 6S; now Q= S.5 *(1.5S).5 or Q=1.22S (or S=0.82Q)

By substitution: TC = 6*0.82Q or TC = 4.92Q  (all costs vary with output Q)
***NOTE in this example the average(unit) cost to make a car is constant at all levels of output.  The marginal cost is close to this level also:
MC = (TCn+1 – TCn) / (Qn+1 – Qn) = ($978-$492)/ (200-100) ≈ $5

B. Choosing the target output level in the long-run: economies of scale concerns and trying to find the output associated with the lowest unit (average) costs

--the above example has constant returns-to-scale; all output levels experience the same unit (average) costs
--in most cases the long-run average cost curve is U-shaped: find the lowest point
