Deriving the Correct Shape of Indifference Curves
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An easy way to derive the correct shape of indifference curves is to use the above diagram and one basic rule of utility—more is better (MIB). 

1.  The idea behind indifference curves is economic welfare and in economics the term utility is used to represent economic welfare.  So, if utility increases, so does economic welfare.  For an individual who can purchase only two goods, his/her utility is determined by the amount of those goods that can be consumed.  In functional form:

Utility = f (Good A, Good B).

In other words, the individual’s economic welfare is determined by the amount of the two goods (A and B) that he can acquire.  It would be simple to graph this relationship if only utility was measurable.  Unfortunately, no economist or philosopher has yet found an acceptable measurement of utility.
2.  The purpose of the diagram above is to help us apply the MIB argument to utility determination without requiring measurement.   What we will try to do is find all of the combinations of good A and B that provide exactly the same level of welfare to the individual.  A graphical representation of these combinations is called an indifference curve.  The reason for this name should be clear.  If all of the various combinations provide the individual with exactly the same level of welfare (utility), then the individual should be “indifferent” to which combination she ends up with. 

Imagine that an individual is endowed with the combination of goods A and B that exists where the two dotted lines cross.  The vertical dotted line fixes the amount of good B and the horizontal dotted line fixes the amount of Good A.  So, if one were to hold good B constant (remain on the vertical line) and at the same time increase good A (move upward along the vertical dotted line away from the point of intersection), the individual’s welfare would clearly be improved.  

The same argument can be made for good A (only in a horizontal way).  If one were to hold good B constant (remain on the horizontal dotted line) and at the same time increase good B (move outward along the horizontal dotted line away from the point of intersection), the individual’s welfare would clearly be improved.  
So, without measurement we can eliminate all of the combinations of A and B contained in the upper right quadrant of the graph (labeled “definitely better off”) from possible points of indifference.  Plus, if more is better then less is worse.  So, we can eliminate all of the combinations in the lower left quadrant using the same reasoning i.e. holding one good constant while decreasing the other makes one worse off.  
So, a curve of indifference that contains the combination of good A and B defined by the intersection of the two dotted lines must pass through that intersection and the upper left and lower right quadrants.  

The next issue involves the exact shape.  The easiest way to proceed is to eliminate possibilities and the easiest possibility to deal with is a straight line which is drawn through the point of intersection.  This exact situation is illustrated in the diagram below.  In order for an indifference curve to be a straight line, the individual must always be willing to trade the same amount of good A for good B and vice versa. 

The easiest example to consider is if the individual is always willing to trade one unit of good A for one unit of good B.  The individual is just as happy with 100 units of good A as with 100 units of good B or with 50 units of each or, for that matter with 75 of one and 25 of the other (and many other combinations).   So, under this circumstance let’s say that good A is a little cheaper than good B.  Will the individual purchase any of good B.  Of course not!  So, is that the kind of behavior that is generally observed—individuals spending all of their income on one item?  The obvious answer is no.  So, a straight line doesn’t represent what is usually observed.
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With a linear shape eliminated, only two possibilities are left—either concave to the origin or convex to the origin.  These two possibilities are illustrated below.  It doesn’t take much imagination to figure out that if a linear indifference curve does not correctly represent reality then neither does an indifference curve that is concave to the origin.  The reason is that, once again, only one good would be purchased—not a combination (the normal situation).  Why?  Because one good, say good B, can always be replaced with ever “smaller” quantities of good A (and vice versa).   Thus, even if prices of the two goods are identical, only one good will be purchased.  Once again, this is not a behavior that we normally observe.  Consequently only one possible shape remains—convex to the origin.
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