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Chapter 21

Appendix A: Graphs in Economics
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21.1 How to Construct and Interpret Graphs

LEARNING OBJECTIVES

�� .@67DEF3@6�:AI�9D3B:E�E:AI�F:7�D7>3F;A@E:;B�47FI77@�FIA�AD�?AD7
H3D;34>7E�3@6�7JB>3;@�:AI�3�9D3B:�7>G5;63F7E�F:7�@3FGD7�A8�F:7
D7>3F;A@E:;B�

�� �78;@7�F:7�E>AB7�A8�3�5GDH7�
�� �;EF;@9G;E:�47FI77@�3�?AH7?7@F�3>A@9�3�5GDH7	�3�E:;8F�;@�3�5GDH7	�3@6�3

DAF3F;A@�;@�3�5GDH7�

'G5:�A8�F:7�3@3>KE;E�;@�75A@A?;5E�673>E�I;F:�D7>3F;A@E:;BE�47FI77@�H3D;34>7E���
H3D;34>7�;E�E;?B>K�3�CG3@F;FK�I:AE7�H3>G7�53@�5:3@97���graph � ;E�3�B;5FAD;3>
D7BD7E7@F3F;A@�A8�F:7�D7>3F;A@E:;B�47FI77@�FIA�AD�?AD7�H3D;34>7E��-:7�=7K�FA
G@67DEF3@6;@9�9D3B:E�;E�=@AI;@9�F:7�DG>7E�F:3F�3BB>K�FA�F:7;D�5A@EFDG5F;A@�3@6
;@F7DBD7F3F;A@��-:;E�E75F;A@�678;@7E�F:AE7�DG>7E�3@6�7JB>3;@E�:AI�FA�6D3I�3�9D3B:�

Drawing a Graph
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Figure 21.1Ski Club Revenues

The ski club receives $10 from each passenger riding its bus for a trip to and from the ski area plus a payment of
$200 from the student government for each day the bus is available for these trips. The clubÕs revenues from any
single day thus equal $200 plus $10 times the number of passengers. The table relates various combinations of the
number of passengers and club revenues.
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Figure 21.2Plotting a Graph

Here we see how to show the information given inFigure 21.1 "Ski Club Revenues"in a graph.

Step 1. Draw and Label the Axes
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Step 2. Plot the Points
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Step 3. Draw the Curve
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The Slope of a Curve
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Equation 21.1
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Figure 21.3Reading and Using Equations

Many equations in economics begin in the form ofEquation 21.1, with the statement that one thing (in this case the
slope) equals another (the vertical change divided by the horizontal change). In this example, the equation is written
in words. Sometimes we use symbols in place of words. The basic idea though, is always the same: the term
represented on the left side of the equals sign equals the term on the right side. InEquation 21.1there are three
variables: the slope, the vertical change, and the horizontal change. If we know the values of two of the three, we can
compute the third. In the computation of slopes that follow, for example, we will use values for the two variables on
the right side of the equation to compute the slope.
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Figure 21.4Computing the Slope of a Curve
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Figure 21.5Canceling
Games and Reducing
Shaquille OÕNealÕs Earnings

If no games had been canceled
during the 1998Ð1999 basketball
season, Shaquille OÕNeal would
have earned $17,220,000 (point
A). Assuming that his salary for
the season fell by $210,000 for
each game canceled, the
cancellation of 32 games during
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the dispute between NBA players
and owners reduced OÕNealÕs
earnings to $10,500,000 (point B).
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Shifting a Curve
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Figure 21.6Shifting a Curve: An Increase in Revenues

The table in Panel (a) shows the new level of revenues the ski club receives with varying numbers of passengers as a
result of the increased payment from student government. The new curve is shown in dark purple in Panel (b). The
old curve is shown in light purple.
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Figure 21.7Shifting a Curve: A Reduction in Revenues

The table in Panel (a) shows the impact on ski club revenues of an elimination of support from the student
government for ski bus trips. The clubÕs only revenue now comes from the $10 it charges to each passenger. The new
combinations are shown as A� Ð E�. In Panel (b) we see that the original curve relating club revenue to the number
of passengers has shifted down.
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Figure 21.8Rotating a Curve

A curve is said to rotate when a single point remains fixed while other points on the curve move; a rotation always
changes the slope of a curve. Here an increase in the price per passenger to $30 would rotate the revenue curve from
R1 toR4 in Panel (a). The slope ofR4 is $30 per passenger.
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TRY IT !
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Figure 21.9
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Figure 21.10
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ANSWER TO TRY IT !
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Figure 21.11
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21.2 Nonlinear Relationships and Graphs without Numbers

LEARNING OBJECTIVES
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Graphs of Nonlinear Relationships
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Figure 21.12A Nonlinear Curve

The table in Panel (a) shows the relationship between the number of bakers Felicia Alvarez employs per day and the
number of loaves of bread produced per day. This information is plotted in Panel (b). This is a nonlinear
relationship; the curve connecting these points in Panel (c) (Loaves of bread produced) has a changing slope.

#@EB75F;@9�F:7�5GDH7�8AD�>A3H7E�A8�4D736�BDA6G576	�I7�E77�F:3F�;F�;E�GBI3D6�E>AB;@9	
EG997EF;@9�3�BAE;F;H7�D7>3F;A@E:;B�47FI77@�F:7�@G?47D�A8�43=7DE�3@6�F:7�AGFBGF�A8
4D736���GF�I7�3>EA�E77�F:3F�F:7�5GDH7�475A?7E�8>3FF7D�3E�I7�FD3H7>�GB�3@6�FA�F:7
D;9:F�3>A@9�;F��;F�;E�@A@>;@73D�3@6�67E5D;47E�3�@A@>;@73D�D7>3F;A@E:;B�

"AI�53@�I7�7EF;?3F7�F:7�E>AB7�A8�3�@A@>;@73D�5GDH7���8F7D�3>>	�F:7�E>AB7�A8�EG5:�3
5GDH7�5:3@97E�3E�I7�FD3H7>�3>A@9�;F��07�53@�673>�I;F:�F:;E�BDA4>7?�;@�FIA�I3KE��)@7
;E�FA�5A@E;67D�FIA�BA;@FE�A@�F:7�5GDH7�3@6�FA�5A?BGF7�F:7�E>AB7�47FI77@�F:AE7�FIA
BA;@FE���@AF:7D�;E�FA�5A?BGF7�F:7�E>AB7�A8�F:7�5GDH7�3F�3�E;@9>7�BA;@F�

0:7@�I7�5A?BGF7�F:7�E>AB7�A8�3�5GDH7�47FI77@�FIA�BA;@FE	�I7�3D7�D73>>K�5A?BGF;@9
F:7�E>AB7�A8�3�EFD3;9:F�>;@7�6D3I@�47FI77@�F:AE7�FIA�BA;@FE��#@ ;9GD7������
��EF;?3F;@9�,>AB7E�8AD�3�(A@>;@73D��GDH7�	�I7�:3H7�5A?BGF76�E>AB7E�47FI77@�B3;DE
A8�BA;@FE���3@6��	���3@6��	�3@6���3@6� �A@�AGD�5GDH7�8AD�>A3H7E�A8�4D736�BDA6G576�

�:3BF7D�����BB7@6;J����!D3B:E�;@��5A@A?;5E

�����(A@>;@73D�+7>3F;A@E:;BE�3@6�!D3B:E�I;F:AGF�(G?47DE ���



-:7E7�E>AB7E�7CG3>���>A3H7E�43=7D	���>A3H7E�43=7D	�3@6���>A3H7E�43=7D	
D7EB75F;H7>K��-:7K�3D7�F:7�E>AB7E�A8�F:7�63E:76
>;@7�E79?7@FE�E:AI@��-:7E7�63E:76
E79?7@FE�>;7�5>AE7�FA�F:7�5GDH7	�4GF�F:7K�5>73D>K�3D7�@AF�A@�F:7�5GDH7���8F7D�3>>	�F:7
63E:76�E79?7@FE�3D7�EFD3;9:F�>;@7E��)GD�5GDH7�D7>3F;@9�F:7�@G?47D�A8�43=7DE�FA�63;>K
4D736�BDA6G5F;A@�;E�@AF�3�EFD3;9:F�>;@7��F:7�D7>3F;A@E:;B�47FI77@�F:7�43=7DKRE�63;>K
AGFBGF�A8�4D736�3@6�F:7�@G?47D�A8�43=7DE�;E�@A@>;@73D�

Figure 21.13Estimating Slopes for a Nonlinear Curve

We can estimate the slope of a nonlinear curve between two points. Here, slopes are computed between points A and
B, C and D, and E and F. When we compute the slope of a nonlinear curve between two points, we are computing the
slope of a straight line between those two points. Here the lines whose slopes are computed are the dashed lines
between the pairs of points.
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Figure 21.14Tangent Lines and the Slopes of Nonlinear Curves

Because the slope of a nonlinear curve is different at every point on the curve, the precise way to compute slope is to
draw a tangent line; the slope of the tangent line equals the slope of the curve at the point the tangent line touches
the curve. In Panel (a), the slope of the tangent line is computed for us: it equals 150 loaves/baker. Generally, we will
not have the information to compute slopes of tangent lines. We will use them as in Panel (b), to observe what
happens to the slope of a nonlinear curve as we travel along it. We see here that the slope falls (the tangent lines
become flatter) as the number of bakers rises.
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Graphs Without Numbers
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Figure 21.15Graphs Without Numbers

We often use graphs without numbers to suggest the nature of relationships between variables. The graphs in the
four panels correspond to the relationships described in the text.
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TRY IT !
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Figure 21.16

ANSWER TO TRY IT !
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Figure 21.17

�:3BF7D�����BB7@6;J����!D3B:E�;@��5A@A?;5E

�����(A@>;@73D�+7>3F;A@E:;BE�3@6�!D3B:E�I;F:AGF�(G?47DE ���



21.3 Using Graphs and Charts to Show Values of Variables

LEARNING OBJECTIVE
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Time-Series Graphs
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Figure 21.18A Time-Series Graph

Panel (a) gives values of the U.S. unemployment rate from 1998 to 2008. These points are then plotted in Panel (b). To
draw a time-series graph, we connect these points, as in Panel (c).
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Scaling the Vertical Axis in Time-Series Graphs
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Figure 21.19Two Tales of Taxes and Income

A graph of federal revenues as a percentage of GDP emphasizes the stability of the relationship when plotted with
the vertical axis scaled from 0 to 100, as in Panel (a). Scaling the vertical axis from 16 to 21%, as in Panel (b), stresses
the short-term variability of the percentage and suggests that major tax rate changes have affected federal
revenues.
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Testing Hypotheses with Time-Series Graphs
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Figure 21.20A Time-Series Graph of Disposable Income and Consumption

Plotted in a time-series graph, disposable income and consumption appear to move together. This is consistent with
the hypothesis that the two are directly related.

Source: Department of Commerce
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Figure 21.21Stock Prices and a Mystery Variable

The movement of the monthly average of the Dow Jones Industrial Average, a widely reported index of stock values,
corresponded closely to changes in a mystery variable,X. Did the mystery variable contribute to the crash?
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Descriptive Charts
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Figure 21.22Intended Academic Major Area, 2007 Survey of First-Year College Students

Panels (a), (b), and (c) show the results of a 2007 survey of first-year college students in which respondents were
asked to state their intended academic major. All three panels present the same information. Panel (a) is an example
of a table, Panel (b) is an example of a pie chart, and Panel (c) is an example of a horizontal bar chart.

Source: Higher Education Research Institute, 2007Freshman Survey. Percentages shown are for broad academic
areas, each of which includes several majors. For example, the social sciences include such majors as economics,
political science, and sociology; business includes such majors as accounting, finance, and marketing; technical
majors include electronics, data processing/computers, and drafting.
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