Chapter 10: MULTI-PERIOD PRODUCTION COSTS

10.1 Three Types of Dynamic Effects

1. Short-run (SR) vs. Long-run (LR)
2. Frictions to change or short-run constraints

3. Durable assets or inputs that last for more than one period such as machinery, trained human capital, and reputation

4. Know-how or technology represented by experience curves or TQM

10.2 Profits today and in the future

Single period objective: Maximize profit = Revenues - Cost

Multi-period objective: Maximize market valuation = Sum of PV of net cash flows

10.3 Frictions

TC(x) varies in SR vs. LR

SRTC is dependent on current level of production and is different for different levels of status quo production

LRTC is independent of previous production levels

Assumptions

1. At Status quo: LRTC=SRTC

2. At new level of x LRTC< SRTC

As a result of these assumptions:

1. SRTC & SRAC are always higher than LRTC & LRAC except at status quo point where the two are equal. (figure 10.1, page 275)

2. SRMC and LRMC are equal at the status quo, SRMC < LRMC at x<status quo and SRMC>LRMC at x>status quo (for smooth SRTC functions and small changes in x from the status quo)

LRES and SRES (efficient scale) are where LRAC and SRAC are minimized respectively

LRAC = SRAC and LRMC = SRMC at status quo level

IRTD, IRMC, IRAC are always between SR and LR

SR profits = revenue - SRTC

LR profits = revenue-LRTC

Therefore MR=MC at higher x for SR than for LR and P is lower for SR than for LR

If changes in demand are temporary a firm, in maximizing market cap may not adjust to the new LR status quo. 

Types of frictions: 

1. Short-run fixed factors such as fixed labor supply

2. Changing factor prices for example labor supply is fixed in the SR and cost of labor unexpectedly changes

3. Overtime pay and lay-off compensation means the firm has limited labor flexibility in the SR
Firm will add more expensive labor in the ratio of 
cost of m/MPPm = cost of l/MPPl
Production = m1/3 l1/6 => MPPm=1/3m-2/3ll1/6 (for Cobb Douglas Prod. Function)

10.4 Durable Assets

Durable goods are purchased if the expenditure increases overall NPV of the firm's cash flows

10.5 Know-how

A firm invests in know how such as R&D and Human Capital if it improves the NPV of cash flows

Experience Curve

A firm's experience curve X% indicates that every time cumulative output doubles, costs fall by X%

In the SR a firm may chose to loose money on a new product in order to advance down the learning curve to a LR level of efficiency. These SR losses are viewed as an investment in know-how that will produce future returns. 

The experience curve causes TC(x) to change based on the volume of previous production. 

In rare cases moving down the experience curve causes TC to rise, such as in the case of depleting a natural resource. The cost of extracting units increases as the resource is depleted. 

TQM strives to improve work processes increasing product quality without increasing product cost.  

Problems

From Class

Given Cobb Douglas Prod. Function

Compute BFTB (MPP/P) to compute ratio of l to m

Substitute ratio into production function to get l and m in terms of x

TC = fixed costs + Price*m + Price*l (in terms of x)

Given fixed l:

Substitute fixed l into production function

Resolve for m in terms of x

SRTC = fixed cost * Price*fixed l + Price*m (in terms of x)

10.2 

When demand shifts MR shifts, so MR = SRMC must be resolved for the profit maximizing x.

10.4

Given fixed coefficients and constant returns to scale:

LRTC = Fixed costs + Sum of Price*Input*x for all inputs

Fixed inputs with shift in demand: 

Create separate TC for each range of x considered

Reevaluate x for new MR = MC

If x where MR = MC is outside viable production range SR production then the firm raises price according to the new demand function

Production functions that allow for substitution may produce a kinked SRTC curve. 

