2012-01-16
What is Economics?
Economics is a study of how scarce resources or factors of production are used to produce foods & services to satisfy unlimited wants & needs. It is the study of decision making in a world of scarcity. 
Resources or factors of production:
1- Labor (Human Resources) - > accountants, geologists, engineers, skilled labor, etc
2- Capital (Financial Resources) -> manufactured resources, capital equipment, machinery, training & education, etc
3- Land (Natural Resources) -> water, oil, iron ore, forests, etc
4- Entrepreneurship is the function of organizing resources for production & taking the risk of success or failure in productive enterprise.

Wants are what people would buy if their incomes are unlimited.

Needs are what people buy to survive like food clothing and shelter.

Scarcity is the result of not enough goods and services to satisfy all wants or needs.

Microeconomics is the study of decision making by individuals and firms which are the individual segment of the economy. 
Macroeconomics is the study of the behaviour of the economy as a whole and interaction of households, governments, and foreign sector in the economy. 
What is an Economic System?

An economic system describes a particular society distributes its resources to produce goods and services.

1- Agrarian/traditional  -> all depends on land, none exist today

2- Marketing economies (capitalism) - > none exist today in pure form
3- Planned/command economies (communism or socialism) -> none exist today in pure form

4- Mixed economies -> virtually all economies existing today are mixed

What is a market? 

A market is composed of firm and individuals who are in touch with each other i order to buy or sell some goods or services. Market processes are facilitated by market forces of demand and supply. Demand and supply are the heart of market processes.
What is Demand?
1- Demand is the various quantities of goods or services that people are willing and able to purchase at various prices during a specified period of time (week, month, and year) when all other price determinants (taste, income, prices of related goods, population) are held constant. 
2- The law of Demand – quantity demanded of a good or service is inversely related to price

3- Market schedule
4- Market demand curve
5- Shift in Demand - shift or change in demand takes place when the demand curve shifts leftward or rightward when any 1 of the non price determinants (taste, income, prices of related goods, population) of demand changes.
What is Supply?
1- Supply is the various quantities of good or service, sellers are willing and able to supply for sale at various prices, during a specified period of time when all other non-price determinants (input cost, technology, productivity, taxes and subsidies, price expectations and number of firms in the industry) are held constant. 
2- Law of supply -   There is a direct relationship between price and quantity supplied. 

3- Supply schedule.
4- Supply curve.
5- Shift in supply - shift or change in supply takes place when the supply curve shifts leftward or rightward when any 1 of the non price determinants change. 
Determination of Market Equilibrium
In a market economic system price is determined by demand and supply.

Market equilibrium is where the quantity demanded equals to quantity supplied. Qd = Qs
Appendix A Optimization Techniques
Economic optimization process
What are optimal decisions? When alternatives courses of action are available, the decision that produces the result most consistent with managerial objectives is the optimal decision. 
January 23rd 2012
Chapter Appendix A – optimization techniques 
Maximizing the value of the firm is the goal of all organizations.

Value of the firm is given as 

Present value of all future expected profits = ∑ (TRt - TCt)/(1 + i)^t
Total Revenue (TR) is Price x Quantity. 
Factors that affect prices and the quantity sold include:

· Choice of products made available for sale
· Marketing strategies

· Pricing and distribution policies
· Competition and general state of the economy

Total Costs (TC) includes a detailed excavation of:

· Prices and availability of various input factors

· Alternative production schedules

· Production methods and processes 
Discount Rate

· Relation of appropriate discount rate

·   Company’s mix of products
· Both operating and financial leverage must be determined 
Maximization of profits condition is Marginal Revenue = Marginal Cost

Functional Relationships 

This can also be expressed in the form of an equation. An equation is an expression of functional relationship among economic variables: Q = f(P)
Marginal Analysis

All optimization problems can be solved using the powerful analytical tool called marginal analysis. Marginal value of a dependent variable is defined as the change in the dependent variable associated with a 1-unit change in the independent variable. 
	Relationship between profit and profit

	Nb of unit of output/day
	Total Profit
	Marginal Profit

	1
	100
	100

	2
	250
	150

	3
	600
	350

	4
	1000
	400

	5
	1350
	350

	6
	1500
	150

	7
	1550
	50

	8
	1500
	-50

	9
	1400
	-100

	10
	1200
	-200


The concept of a derivative (rate of change)
How to find a derivative (rate of change, or marginal values) using differential calculus:

1. Derivative of a constant
Y = a (where a is constant)
dY/dX = 0

2. Derivative of power function
Y = aX^b
dY/dX = abX^(b-1)
3. Derivative of sums and differences 
Y = u + w
dY/dX = dU/dX + dW/dX

4. Derivative of products
Y = uw
dY/dX = (dU/dX)w + (dW/dX)u
5. Derivative of quotients 
Y = u/w
dY/dX = [w(dU/dX) – u(dW/dX)]/ (w^2)
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Profits are maximized where MR = MC.
Constrained Optimization

TC = 4Q1² + 5Q2² - Q1Q2 subject to the constraint Q1 + Q2 = 30, Q1 = 30 – Q2
TC = 4(30-Q2)² + 5Q2² - (30 – Q2)Q2


= .... = 3600 – 270Q2 + 10Q2²

MC = - 270 + 20Q2 = 0 
=> Q2 = 13.5, Q1 = 30 – 13.5 = 16.5
Chapter 2
Demand Theory

Market Demand Curve

Schedule for laptop computers 

	Price/computer
	Quantity demanded per year (000)

	3000$
	800

	2750$
	975

	2500$
	1150

	2250$
	1325

	2000$
	1500


Generalized demand function: Quantity demanded of good X:
Q = f(price of X, consumer income, consumer tastes, prices of related products, population, advertising, etc).

Price Elasticity of Demand 

It is defined as “the ratio of the percentage change in quantity demanded resulting from a 1% change in price”. It measures the responsiveness or sensitivity of consumers to changes in Price of the good/service.
Price elasticity of demand = %∆Q/%∆P
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Range of Elasticity 

1- Elastic - > segment of demand for which it’s less than -1.
In mathematical terms demand is elastic when %∆Q exceeds %∆P, thus Price Elasticity is smaller than -1.
Total Revenue increases with a decrease in price and TR decreases with an increase in price in the elastic portion of the demand curve.
2- Inelastic - > segment of the demand curve for which Price Elasticity is bigger than -1.
In mathematical terms demand is inelastic when %∆P exceeds %∆Q, thus Price Elasticity is bigger than -1.
TR increases with an increase in price, and decreases with a decrease in price in the inelastic portion of demand.

3- Unitary Elastic -> segment of demand for which Price Elasticity equals -1.
In mathematical terms demand is unitary elastic when %∆Q equals %∆P, thus Price Elasticity equals -1.
Total Revenue does not change with an increase or decrease in price within this range of demand.

Arc elasticity of demand

 = (∆Q/averageQ)/ (∆P/averageP)
= (Q1 – Q2)/[(Q1+Q2)/2] / (P1 – P2)/[(P1+P2)/2]

Point Elasticity = dQ/dP P/Q = P/(P-a)  -> come from P = a – bQ -> dQ/dP = -1/b
****check example in book with graph
MR = P(1 + 1/PElasticity)
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P = a - bQ

P = 1000 - 50Q

Solve for Q = 20 - (1/50)P

50Q = 1000 - P

Point of elasticity = P / (P - a) = 800/ (800 - 1000) = -4. Should continue decreasing the price since total revenue still will increase

If P = 800$

Q = 20 - (1/50)P = 20 - (1/50)(800) = 20 - 16 = 4

-----

Q = 50 - 0.05P

Derive Marginal revenue

P = 1000 - 20Q

TR = 1000Q - 20Q^2

MR = dTR/dQ = 1000 - 40Q

Find Q where Tr is the highest

MR = 0

1000 - 40Q = 0 -> Q = 25

MR = P(1 + 1/point elasticity) because profits are maximized where MR = MC. we can write the same formula for MC. 

Also solving for P -> P = MC (1 + 1/point elasticity)

Chapter 3

Consumer Behaviour and Rational Choice

Understanding consumer behaviour is the first step in making profitable pricing, advertising, and product design and production decision.

The basic model of consumer behaviour focuses on 2 important factors influencing consumer behaviour.

1. First is the consumer’s preference (willingness) or tastes over various combination of goods

2. Second is the ability of consumers to acquire goods as determined by their income and prices of the goods.

To develop this consumer behaviour model we will develop tools like indifference curves, budget lines, utility functions and then we derive an individual demand curve.
Assumptions - Consumer has:
· Complete information of the product 

· Preference ordering ability of all bundles

· Consumer is rational.

Indifference Curves (willingness/preferences)


Consumers are willing to make tradeoffs or substitutes among different goods. Indifference curve is a locus of points representing different combination of goods and services each of which provides an individual with the same level of utility.

Properties of Indifference Curve:

· All combination of good X & Y along the same indifference curve yield the same utility level to the consumer.

· Indifference Curve is downward sloping.

· Indifference Curves are convex to the origin

· Indifference maps

Marginal Rate of Substitution (MRS) measures the numbers of units of good Y that must be given up per unit of good X added so as to maintain a constant level of utility.

MRS = - delta Y/ delta X. 
Marginal utility interpretation of MRS:

MRS = -dY/dX = MUx/MUy

dU = MUxdX + MUydY = 0 since along the curves there are no changes

Therefore: MUxdX = - MUydY

The Budget Line: 


Is the locus of all combinations or bundles of goods that can be purchased at given prices if the entire money is spent.

Example: someone who earns 600$ per week, clothing 60$/piece, food 3$/lb

Assuming no other purchases, how many can he afford for each item

3y + 60x = 600

3y = 200 - 20x

Equilibrium Market Basket


The equilibrium occurs where the rate at which the consumer is willing to substitute equals the rate at which the consumer is able to substitute.

MRS = Px/Py = MUx/MUy

Rearranging => MUx/Px = MUy/Py

This expression means that the marginal utility per dollar spent on the last unit of good X = MU per dollar spent on the last unit of good Y.
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Chapter 4

Production theory

Managers make production decisions in 2 different decision making time frames

1. Short run decision making: in this time frame a manager must produce with at some inputs that are fixed in quantity

2. Long run decision making: a manager can produce with any amount of inputs

Sometimes economists think of short run as the time period during which actual production takes place and long run as a planning horizon which future production will take place. 

Production: is the creation of goods and services from inputs like labour, machinery, raw material and capital equipment

Capital (k) : long lived inputs like buildings, factories, robots, automated assembly line.

Labour (L): human services provided by managers, skilled + unskilled lavor, such as architects, engineers, accountants, etc

Material (m): raw goods (oil, water, wheat, electricity) and processed products (aluminum, steel, plastic, rubber)

production function: for a product is a table, a graph or an equation showing the maximum amount of output that can be produced from any specified set of inputs given the existing technology at that time or the state of the art of production Q = f (x1,x2...xn)

In our discussion we will restrict our attention to the simpler case of a product whose production entails only 1 or 2 inputs. Labour (L) and Capital (K)

f (K,L) states that the firm's quantity of output depends on the respective quantity of labour (L) + capital (K)

Short run production functions (1 or more inputs are fixed)

Q = f(K,L). Since input capital (K) is fixed, output depends on the level of usage of Labour (L)

Production function with variable input (L)
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Short Run Production decisions

Profit maximizing condition is MRPl = MEl where MRPl = MR(MPl), or MR(MPl) = MEl
Production Theory

Optimal combination of inputs when 1 input is fixed. (Short run)  Q= f(L)

Example: Q = 60L – L² , MEl = 16$ MR = 2$
MR(MPl) = MEl

2(MPl) = 16
MPl = DQ/dL = 60 – 2L

Therefore, 2(60 – 2L) = 16  => L = 26

Another example:

Q = 8K(L^1/2), MEk = 120$, MR = 3$

MR(MPk) = MEk
3(MPk) = 120

MPk = dQ/dK = 8L^1/2

3(8L^1/2) = 120  =>L = 25

Long Run  -> Production function with 2 variable inputs (k,L)
Developing a model (tools used are isoquants and isocosts)

Constraints:

1. Cost minimization - > when output is given -> minimization problem

2. Output maximization -> when cost is given -> maximization problem

Isoquant is a curve showing all possible combinations of inputs physically capable of producing a given fixed level of outputs.
Characteristics: 
1. All combinations of K & L on the same isoquant produce the same level of output. 
2. Isoquants are convex to the origin

Marginal Rate of Technical Substitutions (MRTS) measures the rate at which one input can be substituted for another input along the same isoquant to maintain a constant level of output slope of the isoquant shows the MRTS. MRTS diminishes as more labour is substituted for capital.
MRTS = 
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Chapter 5

Analysis of Costs

The firm’s production function and the prices it pays for inputs determine the cost function, which can pertain to short run or the long run.
Short Run Costs: 

· Some inputs are fixed -> firm cannot alter the quantity of some of its inputs (ie plant, equipment)

Assumptions economists make specifying a model of this kind are:

1. Firm employs 2 inputs, labour and capital

2. Labour is its variable input and capital the fixed input

3. Uses L and K to make a single product

4. Level of technology is given

5. Operates most efficiently at all levels

6. Operates in perfectly competitive input markets.
7. Production function affected by Law of Diminishing Return
3 concepts of total costs should be understood in order to understand short run costs.

1. Total Fixed Costs (TFC) are the total costs per period of time incurred by the firm on its fixed inputs. TFC doesn’t increase with increase in output rate over a relevant range.
2. Total Variable Costs (TVC) are the costs incurred by the firm on its variable inputs. TVC increases with increase in the output rate.
3. Total Costs (TC) are the sum of both 
Average Fixed Costs (AFC): is the total fixed costs divided by the output. AFC = TFC/Q
Average Variable Costs (AVC):  is the total variable costs divided by the output. AVC = TVC/Q
Average Total Costs (ATC): is the total fixed costs divided by the output. ATC = TC/Q

Marginal Cost (MC): is the addition to total costs resulting from the addition of the last unit of the output.  MC = dTVC/dQ
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TC = 160000 + 100Q + 4Q^2

What is the price of the company’s product if the firm is in long run equilibrium? 

Long run equilibrium: 
Price = LAC -> profits are zero
Price = LMC -> profits are maximized,  then LAC = LMC

AC = TC/Q = 16000/Q + 100 + 4Q
Then find the lowest point:

dLAC/dQ = - 16000/Q^2 + 4 = 0, multiply both sides by Q^2

-160000 +4Q^2 = 0 => Q=200

LAC = 16000/Q + 100 + 4Q, replacing Q with 200 gives LAC = 1700

Perfect competition

TC = 400 + 6Q + 3Q^2, market price = 36$

P = MC 

6 + 6Q = 36 => Q=5 

Short run

TC = 20 + 20Q + 5Q^2, Qd = 1400 – 40P, Qs = -400 + 20P

1400 – 40P = -400 + 20P  => P = 30$

P = MC

30 = 20 + 10P, Q = 1

Long run: unrestricted exit & entry into the market.
TC = 2000 + 20Q + 5Q^2, Qd = 10000 – 40P
in the long run how many firms are in the industry. 
LAC = 2000/Q +20 + 5Q
dLAC/dQ = - 2000/Q^2 + 5 = 0 ( Q = 20

LAC = 2000/20 + 20 + 5(20)= 220

Qd = 10000 – 40(220) = 1200

How many firms? 1200/20 = 60 firms 
Short run under perfect competition: P = MC

Long run equilibrium: 
Price = LAC -> profits are zero
Price = LMC -> profits are maximized,  then LAC = LMC
Chapter 7

Monopoly & monopolistic competition 

Market Power: the ability of a firm to raise price without losing all its sales. All firms with market power face downward sloping demand curve. 
Monopoly: is a firm that produces a good for which there are no close substitutes in the market that other firms are prevented from entering because of a barrier to entry.

Pricing and Output Decision under Monopoly

Manager of a monopoly treats the market demand curve as the firm’s demand curve.

TC = 1 + Q + 0.5Q^2, P = 10 – Q, TR = 10Q – Q^2
MR = MC

MC = 1 + Q, MR = 10 – 2Q -> Q=3

P = 30 – 6Q, TC = 14 + 3Q + 3Q^2. Find maximized profit
MR = MC

30 – 12Q = 3 + 6Q -> Q = 1.5

P = 30 – 6(1.5) = 21

Cost- Plus Pricing

Involves 2 steps:

1. First the firm estimates cost per unit of output at 2/3rd or 3 quarters capacity

2. Second, the firm adds a markup as a percentage to the estimated average cost. This percentage markup can be expressed as:

· Markup = (price – cost)/cost

· Price = cost(1 + markup)

Monopolistic competition: is a market consisting of large number of firms selling a differentiated product with low barriers to entry & therefore have some but not much market powers.
Characteristics:

· Large numbers of relatively large firms

· Products that is similar to but somewhat different from one another.

· Unrestricted entry & exit of firms into & out of the market.

· Price & output decisions unnoticed by rival firms

Short Run: MR = MC

Long Run: 

· Price  = LAC

· LMC = LMR
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Chapter 8

Managerial use of price discrimination

Price Discrimination: takes place when the same product is sold at more than 1 price. It’s a method in which a firm charges different prices to group of people for the same good or service.
1. First degree price discrimination 
For first degree price discrimination to occur, the firm must have a relatively small number of customers & it must be able to estimate the maximum prices they are willing to accept.

2. Second degree price discrimination 
Selling electricity to certain customers is an example. This is a pricing strategy used by utility companies such as gas
3. Third degree price discrimination 
firm will choose output where MC of its entire output is equal to total marginal revenue in 2 markets.
What is total MR?

Total MR for a price discriminating from is the horizontal summation if the MRs in each market
P1 = 200 – 10Q1 ( MR1 = 200 – 20Q1 



MC = 10Q
P2 = 100 – 5Q2  ( MR2 = 100 – 10Q2

200 – 20Q1 = 10Q1 + 10Q2

10Q2 = 200 – 30Q1 ( Q2 = 20 – 3Q1

Substitute Q2: 100 – 10(20 – 3Q1) = 10Q1 + 10(20 – 3Q1), ( Q1 = 6, Q2 = 20 – 3Q1 = 2
Substitute to look for P : P1 = 140, P2 = 90
Find maximized profit

Qm = 70 – 2Pm  
Qt = 55Pt

TC = 100 + 5Q = 100 + 5(Qm + Qt)

Profit =  TRm + TRt – TC
Pm = 35 – 0.5Qm
Pt = 55 – Qt

Profit = (35 – 0.5Qm)Qm + (55 – Qt)Qt – [100 + 5(Qm + Qt)]


= 35Qm – 0.5Qm^2 + 55Qt – Qt^2 – 100 – 5Qm – 5Qt

= 30Qm – 0.5Qm^2 + 50Qt – Qt^2 – 100

To maximise, do partial derivative for both variables.

d(Profit)/dQm = 30 – Qm = 0 ( Qm = 30
d(Profit)/dQt = 50 – 2Qt = 0   ( Qt = 25

Pm = 35 – 0.5Qm = 20

Pt = 55 – Qt = 30

Profit = PmQm + PtQt - [100 + 5(Qm + Qt)]
Using coupons & rebates for price discrimination 

Two Part Tariffs

This is a way to operationalize first degree price discrimination. A monopolist sometimes requires the customer to pay an initial fee for the right to buy its products as well an usage fee for each unit of the product that the consumer buys.
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Bundling & intrafirm pricing

Bundling: 

· Simple (Pure) bundling is when managers offers special product or service as one package so that consumers do not have the option to purchase package components separately inclusion of a service contract with the purchase of product

· Mixed bundling allows consumers to purchase package components either as a simple unit or separately. Bundle price is less than the sum of the prices of separate components. Best used if there is wide variance in consumer’s price sensitivity

It is difficult to find best mixed bundle prices. The solution is to educate trial & error or via computer programs for optimum price results.

Intrafirm or transfer pricing

If 1 division of a firm sells its product to another division of the same firm, the top input must determine the price transfer that the former division should charge the latter division. Transfer price is the price that the selling division charges the buying division for the product of the same firm.
Chapter 10

Oligopoly

Profits of all firms in oligopoly are interdependent. Interdependence requires strategic behaviour. Oligopoly is a market consisting of a few relatively large firms, each with a substantial share of the market & all recognize their interdependence. The study of strategic behaviour is similar to the study of places in the game of chess, bridge, poker & checkers. This is why this area of economic analysis is called the game theory.
The art of making strategic decisions is learned from experience. Game theory is an analytical tool or guide for making decision in situations involving interdependence.
Collusive Agreement in Oligopoly
In oligopoly industry there is a tendency for collusion. Collusion advantages are

· Increased profits 

· Decreased uncertainty 

· A better opportunity to prevent entry 

Collusion is hard to maintain due to cheating. Open Collusion is called a cartel (OPEC)
Price Leadership is another corporative solution to oligopoly problem. It’s a pricing arrangement in which 1 firm in an oligopoly market sets a price which the other firms match. Dominant firm in the market is usually the price leader. 
Assumptions:

· Composed of 1 large dominant firm (price leader) & a number of small firms

· The dominant firm sets the price for the industry

· Small firms can sell all they want at that price. What they do not provide at that price is supplied by the dominant firm.

Industry demand curve

Q = 100 – 5P

Small firms supply curve: Qs = 10 + P

Dominant firm:

MCa = 2Qa

Demand curve for dominant firm: 

Qa = Q – Qs

Qa = 100 – 5P – 10 – P

Qa = 90 – 6P

MRa = MCa, solve for P

6P = 90 – Qa

P = 15 – 1/6 Qa

TRa = 15Q – 1/6 Qa^2

MRa = 15 – 1/3Qa

15 – 1/3Qa = 2Qa => Qa = 6 3/7 units => P = 13.93$

Industry demand: Q = 100 – 5(13.93) = 30.35

Qs = 10 + 13.93 = 23.93
