CHAPTER 7
COST CONCEPTS FOR DECISION MAKING:
· Cost is the value of scarified opportunities
· Explicit Costs  involve a direct monetary outlay
· Implicit Costs  do not involve outlays of cash
· Opportunity Costs  value of the next best alternative that is forgone when another alternative is chosen
· Different opportunity costs for different decisions under different circumstances
· Opportunity costs of “input services” is the current market price of those services
· Economic Costs  sum of all decision-relevant explicit and implicit costs
· Accounting Costs  appear on accounting statements – explicit costs incurred in the past (historical)
· Sunk Costs  costs have already been incurred and therefore cannot be avoided, no matter what decision is made
· Non-sunk Costs (avoidable costs) costs that will be incurred only if particular decision is made (avoided if decision is not made)

THE COST-MINIMIZATION PROBLEM:
 Problem of finding input combination that minimizes firm’s total cost of producing particular level of output
· Long Run Decision  firm faces a blank slate (no constraints)
· Costs associated with long-run decision are necessarily “non-sunk”
· Short Run Decision  firm is subject to constraints; will not be able to adjust quantities of its inputs and/or reverse consequences of past decisions made regarding those inputs
NOTE: firms face a continuum of “RUNS”
· Long Run Cost Minimization:
· Wage rate = w, Price per unit of capital services = r
· Price of labour: explicit  if firm hires workers in open market, implicit if firm’s owner provides own labour to run firm (sacrifices outside employment opportunities)
· Price of Capital: explicit  if firm leased capital services from another firm, implicit  firmed owned physical capital, and using it for its own business, sacrificed opportunity to sell capital services to other firms
· TC = wL + rK (sum of economic costs the firm incurs when using labour and capital services to produce output)
· ISOQUANTS  curve that shows all combinations of labour and capital that can produce given level of output
· ISOCOST LINES  set of combinations of labour and capital that have the same total cost (analogous to budget line)
· EQUATION  K = TC/r – (w/r) L ; K on vertical axis, and L on horizontal axis; slope = w/r
· Technically efficient points rest along “isoquant”, but cost-minimizing also rests on lowest isocost line
· Slope of Isoquant = Slope of Isocost Line
· MPL / MPK = w/r 	 	MPL / w = MPK / r  (NOTE: if left side is greater, spend more on L)
· CORNER SOLUTION  corner solution at which no capital is used, can be thought of as response to situation where every additional dollar spent on labour yields more output than every additional dollar on capital

COMPARATIVE STATICS ANALYSIS:
· As w ↑, cost minimization  quantity of labour ↓ ;  increase in price of labour so firm substitutes capital for labour
· Expansion Path  line connecting the cost-minimizing combinations as a quantity changes (holding input prices constant)
· Normal Inputs  firm uses more of it when producing more output (when both inputs are normal, expansion path is upward sloping)
· Inferior Input  uses less of it as output increases (when one of the inputs is inferior, expansion path is downward sloping)
NOTE: decrease in both inputs would decrease output, therefore BOTH CANNOT BE INFERIOR
· Labour Demand Curve  how firm’s cost-minimizing quantity of labour varies with the price of labour
· EQUATION  isolates for value “L” ; ex. L = Q/50 (
· Change in price of labour (slope of isocost line) induces firm to move along same labour demand curve
· Change in level of output leads to shift from labour demand curve
· Capital Demand Curve  how firm’s cost-minimizing quantity of capital varies with price of capital
· EQUATION  isolates for value “K”; ex.  K = Q/50 (
· Price Elasticity of Demand for Labour  percentage change in cost-minimizing quantity of labour with respect to a 1 percent change in price of labour
· EQUATION  ( ∆L / ∆w ) x (w/L)
· Price Elasticity of Demand for Capital  percentage change in cost-minimizing quantity of capital with respect to a 1 percent change in price of capital
· EQUATION  ( ∆K / ∆r ) x (r/K)
NOTE: where price elasticity of demand for labour is quite small, demand for labour is relatively insensitive to price of labour; also, with greater flexibility to substitute between capital &  labour, firm’s demand for labour more sensitive to price of labour
	
SHORT-RUN COST MINIMIZATION:
· Total Variable Cost  firm’s output sensitive component of its costs (labour costs)
· ALWAYS “non-sunk”
· Total Fixed Cost  component of firm’s cost that is output insensitive (capital costs)
· “Non-Sunk”  costs that are AVOIDABLE if firm produces zero output
· “Sunk”  costs that are UNAVOIDABLE even if firm produces zero output
· In short run, capital is FIXED, therefore cost-minimization does not necessarily land on “isocost line” (but does land on isoquant); in LONG RUN, cost-minimization is on tangency between Isocost & Isoquant
· More Than One Variable Scenario In Short Run:
· L = labour, K = capital, M = raw materials
· Capital is held constant, therefore    MPL / w = MPM / m
NOTE: minimized cost is lowest in this order  1) long run, 2) short run with one fixed input, 3) short run with two fixed inputs; this shows that the more flexibility firm has to adjust inputs, means the more it can lower costs

CHAPTER 8
LONG-RUN COST CURVES:
 shows how minimized total cost varies with output, holding input prices fixed and selecting inputs to minimize cost
· Firm is free to vary all inputs; at zero output, cost minimizing input combination is “zero” labour and capital
· Function  TC(Q) ; change in price of “K” or “L” changes this function
· Holding output fixed, minimized total cost goes up when price of an input goes up (upward stretch in graph)
· Given percentage increase in BOTH input prices keeps cost-minimizing input the SAME, while total cost curve shifts up by the SAME percentage
· Long Run Average Cost  firm’s cost per unit of output (equals long run cost divided by total quantity)
· EQUATION  AC(Q) = [TC(Q)] / Q
· Equal to slope of ray from origin to point on long-run total cost curve corresponding to that ouput
· Long Run Marginal Cost  rate at which long-run total cost changes with respect to change in output
· EQUATION  MC(Q) = (∆TC) / (∆Q)
· Equal to slope of long-run total cost curve, at point of total output
NOTE: whenever long-run total cost is a straight line, long-run average and marginal cost curves will be the SAME and will be a horizontal line
· Average & Marginal Cost Relationship:
· If AC(Q) ↓ as Q↑, AC(Q) > MC(Q)	= “Economies of Scale” & “Increasing Returns to Scale”
· If AC(Q) ↑ as Q↑, AC(Q) < MC(Q)	= “Diseconomies of Scale” & “Decreasing Returns to Scale”
· If AC(Q)  isn’t increasing or decreasing as Q↑, AC(Q) = MC(Q)	= “Constant Returns to Scale”
· Economies of Scale  average cost goes down when output goes up
· Occurs because of:
· Physical properties of processing units
· Specialization of Labour
· Invisible Inputs  input that is available only in a certain minimum size; quantity cannot be scaled down as firm’s output goes to “zero”
· Diseconomies of Scale  average cost goes up when output goes up
· Occurs because of:
· Managerial Diseconomies  given percentage increase in output forces firm to increase spending on services of managers by more than this percentage
· Minimum Efficient Scale  smallest quantity at which long-run avg. Cost curve attains its minimum point; greatest extent to which one can achieve economies of scale
· Output Elasticity of Total Cost  percentage change in total cost per 1 percent change in output
· EQUATION  MC/ AC
SHORT-RUN TOTAL COST CURVE:
 Tells us minimized total cost of producing Q units of output when at least one input is fixed at a particular level [K, capital]
· Sum of Two Components  total variable cost curve and total fixed cost curve
· EQUATION  STC(Q) = TVC(Q) + TFC
· Short-Run Average Cost   SAC(Q) = [STC(Q)] / Q
· Can be broken down into two pieces:  SAC = AVC + AFC  (avg. variable cost + avg. fixed cost)
· Short-Run Marginal Cost   SMC(Q) = (∆STC) / (∆Q)
NOTE: SMC(Q) intersects SAC(Q) and the AVC(Q) at the minimum point of each curve
· Long-Run Average Cost Curve  forms a boundary around the set of short-run average cost curves (corresponding to different levels of output and fixed input) ; sometimes called “envelope curve”
NOTE: short run average cost curve does not generally reach its minimum at output where short run and long run average costs are equal; but SMC(Q) = MC(Q) when SAC(Q) = AC(Q) [at specific quantity]
ECONOMIES OF SCOPE:
 efficiency where two-product firm may be able to manufacture and market its products at a lower total cost than two single-product firms
· TC(Q1 , Q2) < TC(Q1 , 0) + TC(0 , Q2)
· Tells us that “variety” is MORE efficient than “specialization”
· Stand Alone Costs  cost of producing a good in a “single product firm”
· Economies of Experience  cost advantages that result from accumulated experience over extended period of time (or from learning by doing)
· Experience Curve  relationship between average variable cost and cumulative production volume
· AVC(N) = ANB ; “N” denotes “cumulative production volume”
· “B” represents “Experience Elasticity”  percentage change in average variable cost for every 1 percent increase in cumulative volume
· Slope of the Experience Curve  magnitude of cost reduction that are achieved through experience; how much variable costs go down as a percentage of initial level when cumulative output doubles
· EQUATION  AVC(2N) / ACV(N)
NOTE: 1. Economies of scale > Economies of Experience  case for “Mature Capital-Intensive” production processes;         2. Economies of Experience > Economies of Scale  complex “Labour Intensive” activities
ESTIMATING COST FUNCTIONS:
· Total Cost Function  mathematical relationship that shows how total costs vary with factors influencing total costs
· Factors called “Cost Drivers”  input prices & scale (volume of output)
· Constant Elasticity Cost Function  multiplicative relationship between total cost, output, and input prices
· TC = aQbwcrd ; where a, b, c, d are positive constants
· b = output elasticity of total cost
· c and d = price elasticity of demand for labour and capital, respectively (must add up to 1)
· 

CHAPTER 9
WHAT IS PERFECT COMPETITION? :
· Four Main Characteristics:
1. Industry is fragmented
· Many buyers and sellers; individually have no effect on market price
2. Firms produce undifferentiated products
· Consumers perceive products to be identical no matter who produces them
3. Consumers have perfect information about prices charged by ALL sellers in market
4. Industry characterized by equal access to resources
· All firms (current and prospective) have access to the same technology and inputs
· Three Implications (based on above characteristics):
· Sellers and buyers are “Price Takers”  take prices as given when making purchase decision
· Law of One Price  transaction between buyers and sellers occur at a single market price (no sales can be made at any higher price, because no one is willing)
· Free Entry  equal access to resources (if it is profitable for firms to enter industry, they eventually will)
· Economic Profit = Sales Revenue – Economic Costs
· Economic Profit ( π ) = TR(Q) – TC(Q)
· Negative economic profit means owner made less in income by operating this business than  he could have by taking advantage of the best outside alternative
· Accounting Profit = Sales Revenue – Accounting Costs
· Marginal Revenue  MR = ∆TR / ∆Q = P (market price), therefore MR = P
· When P > MC, increase in profit is P – MC ; when P < MC, profit reduces by P – MC
· PROFIT MAXIMIZING OUTPUT  when P = MC, and MC must be “increasing”

SHORT-RUN EQUILIBRIUM:
 period of time in which: 1)number of firms in industry is fixed, 2) at least one input (land or capital) is fixed
· Short Run Cost Structure:
· STC (Q) = { SFC + NSFC + TVC(Q), when Q> 0         and          SFC, when Q = 0
· TVC(Q)  total variable costs; go up or down as firm increases or decreases output (non sunk costs)
· SFC  sunk fixed costs; cannot avoid if operations temporarily suspended (unavoidable costs)
· NSFC  non sunk fixed costs; must be incurred ONLY if firm is producing (avoidable costs)
NOTE: TFC = NSFC + SFC
· Short Run Supply Curve  tells us how profit maximizing output decision changes as market price changes (coincides with “Short Run Marginal Cost”); produces where P = SMC (and SMC slopes upwards)
· Firm is better off cutting losses by temporarily shutting down if P (market price) < AVC(Q)
· Shutdown Price (  PS ) price below which firm supplies zero output in short run; intersection of AVC and SMC (minimum level of AVC)
· If (market price) P > PS firm produces positive amount of output
NOTE: area of “losses” (no profit) = from shutdown point to point of intersection of SMC and SAC
· Average Non Sunk Cost (ANSC)  AVC + (avg. non sunk fixed costs) NSFC/Q
· Is “U” shaped, and lies between SAC curve and AVC curve
· At its “minimum point”, ANSC = SMC
· Temporary Shutdown Point (PS)  now best when ANSC = SMC, because avoid BOTH variable costs and non sunk fixed costs; when P < ANSC(Q)
· Identifying Shutdown Price for “THREE SPECIAL CASES”:
· All fixed costs are sunk  ANSC = AVC; shutdown rule is P < AVC
· All fixed costs are non sunk  ANSC = SAC; shutdown rule is P < SAC
· Some fixed costs are sunk and some are non sunk  * situation stated above
· Short Run Market Supply Curve  derived by horizontally summing supply curves of individual firms
· Market supply curve can tell us marginal cost of producing last unit supplied in the market
· Assume input prices are constant, as market output varies
· Refer to Pg. 326: How impact of Shift in Demand Depends on Price Elasticity of Supply

LONG-RUN EQUILIBRIUM:
· In long run, established firm can adjust both plant size and rate out output to maximize its profit
· Maximization quantity  point at which long run MC = P 
· For prices above minimum level of AC (AC = MC), long run supply curve coincides with long run marginal cost curve
· For market prices below this point, firms would earn negative economic profit
· If price expected to stay here for foreseeable future, firm would exit industry
· In long run, ALL costs are avoidable (non sunk), whereas in short run, some are not avoidable (if firm produces 0)
· Firm will enter industry if, given market price, it can earn positive economic profits
· Long Run Perfectly Competitive Equilibrium  occurs at price which supply equals demand (and firms have no incentive to enter or exit the industry)
· Characterized by market price (P*), number of identical firms (n*), and quantity of output (Q*)
· THREE CONDITIONS:
1. Each firm maximizes long run profit with respect to output and plant size [ P* = MC(Q*)]
2. Each firm’s economic profit is zero [ P* = AC(Q*)] ; prospective entrants cannot earn positive economic profit by entering, and existing firm cannot earn negative economic profit by participating
3. Market demand equals market supply [D(P*) = n*Q*] or [n* = D(P*)/Q*]
NOTE: availability of economic profit attracts new firms to market, and shifts SS (short run supply curve) rightward; however, in long run, process of new entry will drive equilibrium price back down to original level, where there is no longer incentive for additional entry or exit (economic profit = 0)
· Constant – Cost Industry  when changes in industry output have no effect on input prices
· Increasing – Cost Industry  when expansion of industry output increases price of an input (AC↑, SMC↑)
· Likely if firms use “Industry Specific Inputs”  scarce inputs only firms in that industry use
· Upward sloping (LS) Long Run Supply Curve
· Decreasing – Cost Industry  increase in industry output leads to decrease in price of an input (AC ↓, SMC↓)
NOTE: the shift in supply in these scenarios ( “ – cost industries”), occurs from market entry by new firms

ECONOMIC RENT AND PRODUCER SURPLUS:
· Free entry will eventually drive economic profit to zero
· Economic Rent  measures economic surplus that is attributable to an extraordinarily productive input whose supply is scarce
· Equal to difference between maximum amount firm willing to pay for services of input, and input reservation value
· Reservation Value  return that input owner could get by deploying input in its best alternative use outside the industry
· Economic Rent = A – B	{ A = maximum firm willing to pay for services of input, B = reservation value
· Most a firm is willing to pay extraordinary worker would be the salary that makes firm’s economic profit = 0
· Amount Increase in AC ($) = [New Salary (S*) / # of units output ] – [avg. salary (S1) / # of units of output]
· Isolate for S*, to find maximum salary willing to pay
· At maximum, willing to pay, Economic Rent is captured as “Salary Premium”, and goes to worker
· Avoid this by paying salary between avg. and maximum
· Producer Surplus  difference between amount firm actually receives from selling good, and minimum amount firm must receive in order to be “willing” to supply good
· Provides measure of net benefit enjoyed by price-taking firms from supplying product at given market price
· Producer Surplus = Total Revenue – Total Non sunk Cost	*[area between supply curve & market price]
· W/ Cost Graph, is area below price (P), above shutdown point (PS), and contained by MC
NOTE:
· Short Run  Economic Profit ≠ Producer Surplus	*[differ by amount of “sunk costs”; can’t shutdown]
· Long Run  Economic Profit = Producer Surplus = 0
· When perfectly competitive industry has upward sloping long run supply curve, firms compete for services of scarce input; result of this competition is that “economic rents” fully captured by owners of the input
· AREA between Supply Curve & Market Price:
· Short Run = producer surplus for industry
· Long Run = 0 (constant-cost industry), economic rent (increasing-cost industry)

CHAPTER 10
INTRODUCTION:
· Partial Equilibrium  focusing only on a single market
· General Equilibrium Analysis  determines equilibrium prices and quantity in more than one market simultaneously
· Externalities  costs or benefits that are not reflected in the price of the product in that market
· Perfectly competitive market does NOT have externalities
· When income effects are negligible, changes in consumer surplus will often serve as a good measure of impact of price changes on well being of consumers

THE INVISIBLE HAND:
· In equilibrium, a competitive market allocates resources efficiently
· When demand curve lies above supply curve, total surplus will ↑ if another unit is produced
· When demand curve lies below supply curve, total surplus can ↑ by “cutting back” quantity of the good produced
· Perfectly Competitive Markets:
· Producer acts in its own self-interest, deciding whether to be in market, and how much to produce to maximize producer surplus
· Consumer acts in own self-interest, maximizing utility to determine how many units of the good to buy
· Output produced in PCM is one that maximizes “economic benefit” (sum of surpluses)

EXCISE TAXES:
· Excise Tax  tax on a specific commodity
· With no tax, price consumers pay (Pd) = price producers receive (Ps)
· Tax creates a “tax wedge” between price consumers pay and price producers receive 
· With a tax of “T” per unit, Pd = Ps + T
· Effects of Taxes:
· Market will under produce
· Consumer surplus lower (than with no tax)
· Producer surplus lower (than with no tax)
· “Positive” Impact on Gov’t Budget (tax receipts collected & distributed)
· Tax receipts LESS than decrease in consumer and producer surplus (deadweight loss)
· Deadweight Loss  reduction in net economic benefits resulting from an inefficient allocation of resources
· Tax and Surpluses:
· Consumer Surplus  area below D curve, above price consumers pay (Pd = Ps + T)
· Producer Surplus  area above S curve and below net after-tax price that producers receive (Ps)
· Tax Receipts  # of units sold x T (tax per unit)
· Deadweight Loss  area created by difference in Q from Equilibrium 1 and Equilibrium 2
· Potential Net Economic Benefit  constant; equal to sum of consumer & producer surplus, tax receipts, and deadweight loss (which is subtracted)
· Actual Net Economic Benefit  decreases by amount equal to deadweight loss
· Excise tax ↑ P (market price) that consumers pay, but ↓ net after-tax price sellers receive
· Incidence of Tax  effect that tax has on prices consumers pay, and sellers receive in market
· Depends on the shapes of supply and demand curves
· Tax will have a larger impact on consumers if demand is less elastic than supply; larger impact on producers  if reverse is true
NOTE: relationship  ∆Pd / ∆Ps  = Price Elasticity of Supply/ Price Elasticity of Demand
* impact of price change in consumers and producers will be equal when absolute value of price elasticises are the same
* incidence of tax is borne by those whose price changes the MOST

SUBSIDIES:
· Subsidy =  a “negative tax”
· Buyers pay market price Pd
· Government pays each seller subsidy of $S per unit, on top of market price; Ps = Pd + T
· Shifts Supply curve “right”
· Effects of Subsidies:
· Market will overproduce
· Consumer surplus higher (than with no subsidy)
· Producer surplus higher (than with no subsidy)
· “Negative” impact on Gov’t Budget;  negative economic benefit (to pay subsidy, $ collected elsewhere)
· Gov’t expenditure on subsidy larger than increase in consumer and producer surplus (deadweight loss from overproduction)
· Subsidies and Surpluses:
· Consumer Surplus  area below D curve, and above prices consumers pay (Pd)
· Producer Surplus  area above “actual/ original” S curve, below after-subsidy price producers receive 
· Gov’t Expenditures =  # of units sold x subsidy per unit
· Deadweight Loss = Net Benefit (w/ no subsidy) – Net Benefit (w/ subsidy)

PRICE CEILING:
· Only takes effect if BELOW equilibrium price in a market
· Effects of Price Ceiling:
· Market will NOT clear (excess demand = under produce)
· Producer Surplus lower (than w/ no price ceiling)
· SOME lost producer surplus transferred to consumers
· Consumer surplus may either increase or decrease
· There will be a deadweight loss
· Housing Market  S curve = units landlord willing to make available; D curve = units consumer would like to rent
· “Rent Control” (Price Ceiling) reduces supply and increases demand (HOUSING SHORTAGE)
· 2 CASES:
· Case 1  (maximum consumer surplus); consumers with highest willingness to pay, rent all available housing units
· Consumer surplus and producer surplus “contained” by QS (created by price ceiling), and price (created by price ceiling); this is the maximum possible consumer surplus with “rent control”
· Deadweight Loss = net economic benefit (no rent control) – net economic benefit (w/ rent control)
· Case 2  (minimum consumer surplus); consumers with lowest willingness to pay, rent all available housing 
· Consumer surplus “contained” by QD (created by price ceiling), and Q* on Demand curve where QD – Q* = QS(of price ceiling line)
· Producer Surplus “contained” by QS (created by price ceiling), and price (created by price ceiling)
· Deadweight loss (same calculation) will be larger than in Case 1 due to inefficiency in way available housing units rationed to consumers
· Critics of rent controls often observe that the amounts of housing available have been reduced over time as owners of controlled housing convert to alternative uses of land (to avoid price controls)

PRICE FLOORS:
· Price floor only has effect when higher than free market price
· Effects of Price Floors:
· Market will not clear (excess supply = surplus)
· Consumer surplus lower than with no price floor
· Some lost consumer surplus transferred to producers
· Producer surplus may increase OR decrease
· There will be a deadweight loss
· “Minimum Wage”  focuses on market for unskilled labour
· S curve = house workers will supply at any wage; D curve = hours of labour employers will hire
· “unemployment” measures the EXCESS supply of labour
· 2 CASES:
· Case 1  (maximum producer surplus); most efficient workers find jobs
· Consumer and Producer surplus “contained” by QD (created by price floor) and wage (created by price floor)
· Deadweight Loss = net economic benefit (no min. wage) – net economic benefit (w/ min. wage)
· Case 2  (minimum producer surplus); least efficient workers find jobs 
· Consumer surplus “contained” by QD (created by price floor) and wage (created by price floor)
· Producer surplus “contained by” QS (created by price floor) and Q* on Supply curve where QS – Q* = QD(on price floor line)
· Deadweight Loss (same calculation) is larger than in Case 1 because producer surplus is smaller when less efficient workers replace more efficient workers

PRODUCTION QUOTAS:
· Quota to restrict quantity that producers can supply; limit on number of producers in market or on the amount that each producer can sell
· Effects of Production Quota:
· Market will not clear (excess supply = surplus)
· Consumer surplus lower (than with no quota)
· Some lost consumer surplus transferred to producers
· Producer surplus will either increase or decrease
· There will be a deadweight loss
· 2 SCENARIOS  just because producers would like to supply Q* units, when price is P*, no guarantee that most efficient producers will supply “quota allowed amount”
· When efficient producers supply, producer surplus “contained” by QD (created by quota line), & PD @ QD
· When “least” efficient producers supply, producer surplus “contained by” QS (created by price line of quota) and Q* on Supply curve where QS – Q* = QD(on quota line)
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