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Total utility (TU) from consuming a product equals the total satisfaction or utility derived from consuming more and more of a product holding everything else constant  (ceteris paribus).  Eventually increases at a diminishing rate. 
MUa = Marginal utility of consuming an extra unit of A, ceteris paribus)
Marginal Utility of A   MUa = (TUa/(Qa   Slope of TU
Indifference curves show the difference combinations of

Apples and Bananas  which give the consumers the same 

satisfaction or utility. Indifference curves further from the 

origin show higher utility in an ordinal sense. The slope of an

indifference curves (marginal rate of substitution or MRS) 

shows the rate at which a consumer is willing to give up B 

to get more A and still be on the indifference curve.  MRS = MUa /MUb
Budget line    I  = Pa*A + Pb B  and the slope is the ratio of Pa/Pb
Maximum amount of A consumer can buy from I = I/Pa, etc. 

Utility maximization occurs when the indifference 

curve is just tangent to the budget line I at which

 point their slopes are equal so that:   

 MUa    =  (B   =   Pa         Pa  is the price of one unit of A, etc.
 MUb        (A       Pb
Costs

MC extra cost of producing another unit of output   MC a = ((TC/(Q)  

AC average cost of producing at any given level of output equals the total cost of producing that output divided by that output   AC = TC/Q    which equals the slope of the line from the origin to a point on the TC curve.

Average variable cost (AVC) in the short run is the sum of the marginal costs up to a given Q (quantity) divided by that Q.  It is the costs that would stop if the firm stopped operations. 

AVC = the slope of a line from the origin of the variable cost curve to a point on the average variable cost curve.

Fixed costs (FC) equal costs cannot be changed in a given period.

Average Fixed costs (AFC) = FC/Q and are continuously declining over Q. (spreading of overhead costs).

Minimum AVC is where the rising MC intersects the AVC and is the short run shut down price

Minimum ATC is where the rising MC intersects the ATC and is the long run shut down price. A price above this firms are earning economic profit and new firms will enter the industry. At prices below this existing firms will leave the industry until the supply is reduced enough so that the prices rise back up to the min ATC. 

Normal Profit = profit that investors expect to earn in a given industry based on the experience of other firms in the industry. It is treaded as part of total costs and in cost accounting can show up either as interest on borrowed capital or accounting profit on equity.

Economic Profit = profit above normal profit and is usually earned by an unique factor of production whose total supply relative to demand is small (e.g. wine growing land for growing champagne type grapes) or as a result of market imperfections (e.g. monopolistic competition, oligopoly) or as a temporary imbalance in an otherwise competitive market.  In the last case they will be competed away by entry into the industry. 

OUTPUT
Total physical product of a factor of production (TPP) holding all other inputs constant.

Total physical product is the output from using more and more of an input holding other inputs constant. The TPP curve usually looks like the curve to the right, rising at a diminishing rate and plays a key role in the Malthusian theory of population.

Average physical product (APP) equals the TPP of any given amount of labor divided by that labor. APPC = TPPL/Lp .= slope of line from the origin 
of the total physical product curve to the point P  

Marginal physical product (MPP) is the additional about produced by an additional unit of input holding all other inputs constant. MPPL = (TQL/(L.  The slope of a tangent just touching a point on  the total product curve is the MPP of L at Lo and at L‘.
Law of diminishing marginal product is that the additional product from an additional unit of input ceteris paribus becomes smaller and smaller and is responsible for the Malthusian theory of population. It is not to be confused with economies of scale. 

Marginal revenue product and demand for inputs. is the extra revenue earns by selling the MPPL at the current market price for the product   MRPL =  MPPL*Pa = (TR/(L.  It is a derived demand curve for an input depending on both the price of the final price of A and the MPPla. Producers maximize profit by hiring an input up to the point where its wage w (or Marginal Factor Cost) = MRPla The MRPla goes up if the price of the final product A goes up and more labor is demanded.
Cost minimization

Long-run is the period within which all inputs can be varied so that the firm can be anyplace on the isoquant. 

Short-run is the time period when at least one of the inputs cannot be varied. 


Isoquant (equal output) shows the various combinations of two inputs, which
 can be used to produce a specific quantity of output (Q)
The slope of an isoquant is the ratio of the marginal products and is derived from 

0 = MPPL * (L + MPPK * (K which through algebra can be proved to be 
the ratio of the marginal products: MPPL / MPPK = (K/(L
Isocost line shows the combination of inputs that can be bought for any specific total cost, given you know the prices of the inputs. TC(400) = PLL + PkK which can be rewritten as K = 400/Pk  - (PL/ Pk)*L

The slope of the isocost is equal to PL/ Pk =  (K/(L
Cost minimization occurs when the isoquant is just tangent to the isocost at which point their slopes are equal so that:    MPPl    =    Pl

   MPPk          Pk
Expansion path shows the minimum cost combination of input required to produce an increased amount of output as shown by the tangencies of the isocost lines with the isoquants If the isoquants for a given increase in output are closer and closer, we have economies of scale for a firm, also called increasing returns of scale. Thus as inputs are all increased proportionally, say doubled, and if output increased by more than double the original output, then the firm has economies of scale or mass production, and since input cost just doubled,  average cost of production for a firm goes down. (Think warehouses, oil pipelines, oil tankers). If average costs are constant, we call these constant returns to scale and if average costs are rising, we call this decreasing returns to scale which usually occurs because problems of management of a larger and larger enterprise or transportation costs. 

Point Elasticity = |((Q/Q)/((P/P)| = |((Q/(P)*P/Q)|

Note that (Q/(P is the same thing as the slope of a straight line demand curve and is equal to the coefficient “b” in front of the “P” where the demand curve is Q = Q – bP. 

Arc elasticity or the elasticity between two points on the demand curve: don’t worry about it, the above works. As the distance between the two points get smaller, it approaches to point elasticity But you can use both methods to answer the questions.
Total revenue: Note: if the demand curve is Q = Q – bP, it can also be rewritten as the inverse:        P = Q/b – (1/b)*Q  which makes it easy to write the Total Revenue Equation in terms of Q
Total Revenue (TR)  equals P * Q and for a straight line demand curve it equals the following:

TR =  P*Q = (Q/b – (1/b)*Q)*Q = (Q/b)*Q – ((1/b)*Q*Q) = (Q/b)*Q – ((1/b)*Q2)

For those of you who know calculus you can find Marginal Revenue by taking the first derivative otherwise take it on faith that

MR  = Q/b – (2/b)*Q that is the marginal revenue curve has twice the slope of the demand curve with respect to the Q axis and therefore is always below the P on the demand curve at that Q.  This plays an important part in our analysis of monopoly. 

Monopolies always produce an output Q where MC = MR and MR, remember, is less than the P on the demand curve at the Q.  So P (our willingness to pay or MB) is higher than the MC (real resource cost of that Q) and this we saw was inefficient from the very first day of class because we were willing to give up more money or claims on the resource cost of other goods to buy this good than the resources it cost to produce that unit of this good. But nobody gets this lost benefit. And that is not good or inefficient.  

Dead weight loss from monopoly or other inefficiencies. 

A dead weight loss results from the loss of consumer and producer surplus by producing too little or too much. The optimum output is always where the industry marginal cost equals price. 

Calculating the dead weight loss (DWL) for a straight line demand curve:   DWLmon = ((Pmon – P*) * (Q)  

for the consumer alone.  There is also a deadweight loss of profit to producers.
so together is it a deadweight loss to society as a whole. But the monopolist makes it 
up by charging a much higher prices and earning a monopoly profit.
where Pmon is the price charged by the monopolist to sell Qsmon  which = Qd=  and P* equals the price at which Q*s = Q*d in perfect competition and where (Q is the difference between the equilibrium Q* and the lower Qsmon offered by a monopoly. It is “deadweight” because it is consumer surplus that is loss by the consumer but not earned as a profit by the monopoly.  If a monopoly is forced to produce by a public utility commission at a output level where AC = P, they may be producing too much, causing a deadweight loss to society because at that Q, it is possible that MC>P.
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