Eco 102          Vocabulary list for Chapters 5 through 6

Chapter 5:


Total utility curve represents the added pleasure you get from consuming or using one more unit of service everything else being equal. If you plot a total utility curve it will rise as you consume more but at a slower and slower rate and could even go down if you consume too much: e.g. drinking too much beer and getting a hangover the next morning or eating too much and gaining weight.


Marginal utility is the added utility you get from consuming one more unit of good or service given that you are already consuming a certain amount “X”.  It is the extra utility from consuming X+1. The marginal utility is measured as the slope of a line just tangent to a point on the total utility curve and you will see that it becomes flatter and flatter relative to the “X” axis.


The slope of a line just tangent to a point on the total utility curve, measures the marginal utility.

The law of Diminishing Marginal Utility


While for some goods the initial consumption of an additional unit may bring added utility, like getting a fourth tire for your car when you only have three, eventually consuming more and more will increase your marginal utility less and less.   For example, if you are presented with a pound bar of chocolate and you are allowed to eat as much as you want at one sitting, you will not eat it all.  We often represent the concept of Marginal Utility by MUx .  


A consumer allocates his or her resources, we assume to maximize their total utility.  A rational consumer we assume will reallocate a scare resource such as time when ever the marginal utility of spending one hour in one activity is less than the marginal utility in another activity.  Time  is really a person’s scarcest resource which they can use to work and earn income to buy goods and services, to study and build up human capital which may increase their opportunity to earn a higher income later on or will give them pleasure later on, sleep which is important for your health or  to engage in other activities we classify as leisure.


Let us say that you have earned a given amount of income, where the marginal utility given up in other uses of time “the opportunity cost” is equal to the marginal utility of goods and services you can purchase from the income you earn from one additional hour of work.  


What is the rule the total utility that you get from spending your income from various goods and services?  


The total income spent on goods and services is your budget and assuming no borrowing or lending, it represents the maximum you can spend on goods and services in any period.  An important concept that shows you the importance of relative prices is the budget line which indicates how much you can spend on one good, given that you are spending you budget on other goods.   For example:

I = Pc x C  + Pb x B    C= Chocolate, B = Blueberries,  Pc  =  Price of Chocolate  Pb = Price of  Blueberries

This can be rewritten as 


C = I/Pc  - (Pb/Pc) x B    The ratio of prices Pb/Pc is very important and is fixed by the market.  It represents how much chocolate you have to give up when you buy more blueberries.  That is to say, it tells you the opportunity cost of blueberries in terms of chocolate.  That is one of the most important functions of relative prices e.g. the price ratio, because it enables you to easily determine the opportunity costs of the thousands of choices that face you in the market place today.  Subconsciously you might be thinking “I would really like to have that expensive iPhone, but it means that I would have to work an extra forty hours, or I would not be able to buy my lunches at school, etc.”

So the consumer with a fixed income and facing a fixed set of prices, has to adjust his consumption of each good so that the marginal utility from the last dollar spend on ach good is equal.  If he or she were getting a lot more marginal utility from the last dollar spent on gloves instead of hats, she or he should buy more gloves and give up some other goods of his or her purchases, maybe fewer hats.  We represent this condition for blueberries and chocolate formally as:

MUc     =    MUb  =  MUx  ………..

Pc = Pb = Px  ………..

What would you do in the following situation where the marginal utility per dollar spend on chocolates is less than the marginal utility of the last dollar spent on blueberries and all other goods.  You should, in this model we might say that you are wasting money on chocolates and should spend less on chocolates and more on everything else. As you spend less on chocolates, the marginal utility of chocolate goes up and the marginal utility of all the other goods goes down as you buy more of them until eventually they are in equilibrium again.

MUc   <  MUb  =  MUx  ………..

Pc = Pb = Px  ………..

Response to a change in prices.

Let’s assume that the consumer is in equilibrium and maximizing his utility from his income, suddenly the price of fuel oil for heating homes doubles.  This change in price now means that he is getting less marginal utility from the last gallon of fuel oil bought per dollar than for all the rest of the goods he purchases.  How would a rational consumer respond?  He would try to cut down his consumption of fuel oil, perhaps by wearing warmer clothing around the house, heating just one room, insulating the doors and windows better and even switch to natural gas heat, which right now provides the same amount of heat at half the price.  

A price increase has to effects on the consumer.  First, it makes the good more expensive relative to other goods so he substitutes away from the more expensive goods to the goods that give him greater marginal utility for the last dollar spent.  In the case of fuel oil, he might substitute away from expensive fuel oil to cheaper natural gas.  In the case of c=gasoline, he might find it more economical to sell his heavy old Hummer that gets nine miles per gallon and buy a Prius that gets 60 miles per gallon.  In the long run he could even move closer to his work place.  This is called the substitution effect.  This substitution effect also works when goods become cheaper.  A good example is the personal computer and cell phones.  

Price increases also make us feel poorer as many people will feel this winter with the higher price of gasoline and fuel oil as well as food.  When the real income declines because of an increase in the price index, people will give up consuming as much of some goods (normal goods) and consume more of the types of goods that they had not consumed as much before, such as cheaper cuts of meats, fewer vegetable, moving to a heated apartment (inferior goods).

Budget Lines and Indifference Curves.

A budget line is easy to graph as you saw from the equation given above for chocolate and blueberries.  It is a straight line that represents the combination of chocolates and blueberries that you can buy with a given income “I” where its slope with respect to the blueberry axis (x-axis) is equal to Pb/Pc = ΔC/ΔB.  This slope tells us our opportunity costs of buying more blueberries in terms of what we have to give up in chocolate.  If it is very flat, it means that the opportunity cost of blueberries is relative low maybe because blueberries are so cheap or chocolate so expensive.  If it is very steep, the opportunity cost of blueberries is very high, maybe because the price of blueberries is high.  Whatever the reason, we have no control over it.  The only control we have is to choice to allocate our income among the goods to maximize our utility.  Try practicing drawing new curves when total real income goes up, when the price of chocolate goes down, or when the price of blueberries goes up.  

Indifference Curves.

Indifference curves are a useful tool to visualize how you should allocate your income.  Indifference curve shows you all the combinations of goods that give you a given level of utility or satisfaction.  Of course, we cannot measure this utility, we only know if it is more or less.  As you go outward from the axes, you are moving to higher and higher utility curves of which there are an infinite number.  The slope of a tangent to any point on an indifference curve represents how much, in our case chocolate, you are willing to give up to get more blueberries.  If it is steep as in point A you are willing to give up lots of chocolate to get more blueberries which makes sense because you have lots of chocolate relative to blueberries.  As you move along the same indifference curve and look at the tangent at point B, it is much flatter, which means that you are not willing to give up as much chocolate as you were before to get the same amount of blueberries.  There is a simple explanation for this. Remember first, that an indifference cure reflects a given amount of satisfaction so any movements along it means that the satisfaction that you give up, must be offset by the satisfaction that you get.  Look at the equation below.  

MUc   x  ΔB = MUb  x  ΔB must equal 0

Utility lost + utility gained = zero

We can rearrange this to show you that the slope represents the ratio of the marginal utilities.

MUb  =  ΔC        which is the slope of the line just tangent to a point on the indifference curve.

MUc      ΔB           

You see that the slope gets flatter and flatter as you move down the indifference curve as you consume less chocolate and more blueberries.  As you consume less chocolate, the sacrifice of giving up one more unit becomes larger and larger, which the gain from eating more blueberries become smaller and smaller.  So, what is the best point on the indifference curve?  Oops, that is the wrong question.  The question is how can I get onto the highest indifference curve.  We do this by adjusting our consumption alone the budget line until it is just tangent to the highest indifference curve.  I could stop here, but I won’t because there is a very important insight to be gained here.  Remember that the ratio of the prices, Pb/Pc = ΔC/ΔB, is just equal to the ratio of the marginal utility.  Economists were very excited about this, because it meant that they did not have to have a measure of utility, they could just look at how people responded to price to get a measure of “relative” marginal utilities.  This closes the circle and allows us to write confidently that MUc    =    MUb  =  MUx  .

In the indifference and budget lines analyses helps us understand more clearly, the two effects that come from a decline in prices and helps us construct a demand curve showing the relationship for the demand for a good and for the price of a good.  First, it shows us the substitution effect, where people buy more of a good as the price goes down because MU/P gets larger relative to all the other ones, so they buy more of this good and possibly, less of the other goods.  To summarize, more bang for the buck.  But it also shows us that for most goods a decline in prices, makes us feel richer and as a result we are likely to buy more of the normal goods: cell phones, CDs, medical care, etc. and less of the inferior goods, such as utilizing Medicaid doctors and walking long distances to save to bus fares.

End of notes on Chapter 5.

Chapter 6 the Concept of Elasticity

Basically the concept of elasticity is a rigorous was of measuring the responsiveness of one variable to a change in another related variable.  Thus, we have the following concepts.  

The price elasticity of demand, which equals the percentage change in Q over the percentage change in P. This can be written in two difference ways.  One is called the arc elasticity, which calculates the elasticity by looking at two distinctly different prices, which result in two distinctly different quantities.  Refer to the textbook to learn how it is written.    I am going to summarize is as (ΔQ/Q) / (ΔP/P), which in turn can be rearranged so that we have E = (ΔQ/ΔP) x (P/Q).  This is the equation for point elasticity and is useful especially when demand curves are not straight but could be curved.  Notice that ΔQ/ΔP is the inverse of the slope of the demand curve as traditionally draw with Q on the X-axis.  However, it is most convenient when calculating and understanding the elasticity of straight line demand curves because in the demand curve Q = 400 – 20P, the change in Q from a change in P is “20” the coefficient in front of P.  This makes the calculation of the elasticity of a straight-line demand curve very easy.  See my problem set on elasticities on this website.

More importantly it shows that as you move down a straight line demand curve, the elasticity becomes smaller and smaller as P become smaller and the Q becomes larger, while the slope remains constant.  

Some tips:  Midway down the demand curve equals unitary elasticity, which is also the point where marginal revenue is equal to zero.  If we drop a line from that point to the X-axis, you will see it splits the quantity into two equal parts.  

What does this mean for the businessman?  As Apple discovered, its prices for the Iphone were way up where the elasticity was much greater than 1, so they quickly cut their prices by $200 and the response was overwhelming and total revenue rose and I suspect that the marginal revenue was still distinctly higher than the marginal cost.  By the was a monopolist pricing will always be in the E > 1 zone.  Some industries and I suspect that table wine is one of them, is probably in the inelastic zone where various producers merely grab market share of other producers of similar wines rather than increase the revenue earned from the sale of inexpensive table wines.  Also the New York Times, I was told confidentially, found out that the demand for the New York Times was inelastic as it is for most specialized news papers, so they raised their price and in the process, raised their sales income without loosing many readers.  

Cross Elasticity of Demand

Cross elasticity of demand, tells us how the demand for one good e.g. diet Pepsi responds to an increase in the price of diet Coke.  If you increase the price of diet Coke and the demand for diet Pepsi goes up, e.g. a cross elasticity is greater than zero, then these products are substitutes as are most products with respect to large changes in the price of one product.  Thus, the increase in the price of gasoline will probably cause an increase the demand for public transportation, car-pooling, cars that are more efficient, etc.  

However, if you increase the price of printer cartridges, the demand for printers may go down. This indicates that the cross price elasticity of these two goods is less than zero, which indicates that they are compliments.  Cell phone companies are very aware of this and try to make getting a cell phone as cheap as possible so that you will subscribe to the service which has substantial monthly fees.  Polaroid almost gave away their cameras to get customers to buy their film and ink jet printers are extremely cheap so that you buy both their inks and their special papers.  Can you think of other complementary products whose price elasticity would be negative?

Other concepts using the concept of elasticity are the following:  

the income elasticity of a product:  Ei > 0 => normal good whose demand will go up as incomes rise.

                                                         Ei < 0 => inferior good e.g. White Castle Hamburgers, used cars, bleacher seats at baseball games, etc.   

Price Elasticity of Supply is interesting.  If the supply curve is vertical, then the price elasticity of supply is equal to 0.  If the supply curve is upward sloping, it reflects the responsiveness of supply to a change in price.  If it is horizontal, such as tomatoes in the long run, the supply curve is infinitely elastic.  

Some Other Comments

Be sure that you make a distinction between the elasticity of demand faced by an individual farmer, whose deliveries have no impact on the price and therefore faces an infinitely elastic demand curve and the demand curve for the entire market, which might be quite inelastic.  

Also the elasticities of the demand and supply tend to be larger in the long run as buyers and sellers have a chance to adjust to the changes in the prices.

End of Chapter 6

Chapter 7

Production functions and minimizing the cost of output

The total productivity function illustrates how output responds to increasing one input and we usually see that output eventually begins to rise as a smaller and smaller amount as we add additional units of input.  This reflects the all-important law of eventually diminishing marginal returns.  
The textbook shows how this concept together with the price of the output, determines the demand for the input.   The marginal physical product times the price of the product is called the marginal revenue product, which is compared to the cost of the input.

MPPl/Pl =MPPk/Pk = MPPn/Pn ………  least cost choice of inputs to use a given total cost to produce the most output, given the budget 

OR

The choice of inputs which minimizes the total cost of producing a given output level   (isoquant)

Economies of scale.  The above concept is completely different from the concept of economies of scale, which reflect the fact that many production processes exhibit economies of scale that when all inputs are varied proportionately or by the same percentage, output goes up by a greater percentage.
The textbook had a wonderful illustration that I used in class about warehouses.  Economies of scale occur in any enterprise that rely on volume as its output and surface area as determining the cost of the inputs:  tankers, trucks, airplanes, office buildings, containers for consumer goods (the large economy size).  If you double the inputs and the output more than doubles, then the average cost per unit of output must fall and in a completive economy, the prices will also fall.  Many industries, if not production processes, also exhibit constant returns to scale because each additional firm can enter with the same minimum average cost as the previous firm.

Decreasing returns to scale occur when the firm gets too large to be managed efficiently or the shipping costs to sell to markets further and further away rise.  In this case, it pays to have multiple production points.


Minimizing the cost of production:  Isoquant, budget line, 
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