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Chapter 6

Markets, Maximizers, and Efficiency

Start Up: A Drive in the Country

-LGGFJ<�PFL�;<:@;<�KF�K8B<�8�;I@M<�� FI�GLIGFJ<J�F=�K?@J�<O8DGC<	�N<�N@CC�8JJLD<
K?8K�PFL�?8M<�8�:8I�8M8@C89C<	�K?8K�K?<�N<8K?<I�@J�GC<8J8EK	�8E;�K?8K�K?<I<�@J�8E�8I<8
E<8I9P�K?8K�N@CC�9<�G<I=<:K�=FI�PFLI�;I@M<�

3FLI�;<:@J@FE�KF�K8B<�K?@J�;I@M<�@J�8�:?F@:<��-@E:<�<:FEFD@:J�;<8CJ�N@K?�:?F@:<J	�N<
:8E�GLK�<:FEFD@:J�KF�NFIB�@E�K?@EB@E>�89FLK�@K���:FEFD@JKJ�8JJLD<�K?8K�G<FGC<
D8B<�:?F@:<J�K?8K�D8O@D@Q<�K?<�M8CL<�F=�JFD<�F9A<:K@M<��3FL�8I<�8�:FEJLD<I��N<
8JJLD<�K?8K�K8B@E>�8�;I@M<�@J�8�:?F@:<�K?8K�D8O@D@Q<J�PFLI�LK@C@KPTK?<�J8K@J=8:K@FE
PFL�F9K8@E�=IFD�PFLI�LJ<�F=�>FF;J�8E;�J<IM@:<J�8E;�=IFD�K?<�8:K@M@K@<J�PFL�GLIJL<�

3FL�:<IK8@ECP�GC8E�KF�<EAFP�K?<�;I@M<��K?8K�<EAFPD<EK�@J�K?<�9<E<=@K�PFL�<OG<:K�=IFD
@K���LK�PFL�N@CC�>@M<�LG�JFD<�K?@E>J�8J�N<CC��3FLI�;I@M<�N@CC�K8B<�JFD<�K@D<	�K@D<�PFL
:FLC;�?8M<�JG<EK�;F@E>�JFD<K?@E>�<CJ<��#K�N@CC�K8B<�JFD<�>8JFC@E<��N?8K�PFL�JG<E;
=FI�K?<�>8JFC@E<�:FLC;�?8M<�9<<E�LJ<;�=FI�JFD<K?@E>�<CJ<��.?<�;I@M<�N@CC�8CJF
><E<I8K<�JFD<�N<8I�8E;�K<8I�FE�PFLI�:8I��.?8K�N@CC�:FJK�PFL�K?<�GI@:<�F=�I<G8@I�8E;
D8@EK<E8E:<�8E;�I<;L:<;�I<J8C<�M8CL<�F=�PFLI�:8I��.?<�FGGFIKLE@KP�:FJK�F=�PFLI
;I@M<�N@CC�K?LJ�@E:CL;<�K?<�M8CL<�F=�K?<�9<JK�FK?<I�LJ<�F=�PFLI�K@D<�8E;�K?<�M8CL<�F=
K?<�9<JK�FK?<I�LJ<�F=�K?<�=LE;J�PFLI�;I@M<�N@CC�I<HL@I<��.F�D8O@D@Q<�LK@C@KP�PFL�N@CC
N<@>?�K?<�9<E<=@KJ�F=�K?<�;I@M<�8>8@EJK�K?<�:FJK�F=�K?<�;I@M<�8E;�D8O@D@Q<�K?<
;@==<I<E:<�9<KN<<E�K?FJ<�9<E<=@KJ�8E;�:FJKJ�

.?@J�:?8GK<I�@EKIF;L:<J�K?<�D<K?F;�K?IFL>?�N?@:?�D8O@D@Q@E>�:?F@:<J�:8E�9<
D8;<��.?@J�D<K?F;�8GGC@<J�EFK�ALJK�KF�PFLI�;<:@J@FE�KF�K8B<�8�;I@M<	�9LK�8CJF�KF�18C

'8IKWJ�;<:@J@FE�KF�?@I<�<OKI8�NFIB<IJ�8E;�KF�/-2��FIGFI8K@FEWJ�KF�GIF;L:<�<OKI8
JK<<C��.?<�D<K?F;�N<�N@CC�C<8IE�:8E�9<�8GGC@<;�KF�K?<�8E8CPJ@J�F=�8EP�:?F@:<��N<�N@CC
LJ<�@K�K?IFL>?FLK�FLI�@EM<JK@>8K@FE�F=�D@:IF<:FEFD@:J�

1<�N@CC�8CJF�J<<�?FN�D8O@D@Q@E>�:?F@:<J�9P�@E;@M@;L8CJ�8E;�9P�=@IDJ�:8E�C<8;�KF�8E
8CCF:8K@FE�F=�I<JFLI:<J�K?8K�><E<I8K<J�K?<�>I<8K<JK�>8@EJ�GFJJ@9C<�=FI�K?<�<:FEFDP
8J�8�N?FC<��#E�K?@J�8E8CPJ@J	�N<�N@CC�GLK�8�E<N�@K<D�@E�FLI�KFFCB@K	�K?<�D<K?F;
K?IFL>?�N?@:?�@E;@M@;L8CJ�8E;�=@IDJ�D8O@D@Q<	�KF><K?<I�N@K?�;<D8E;�8E;�JLGGCP
8E8CPJ@J	�KF�J<<�?FN�K?<�D8IB<KGC8:<�:8E�>L@;<�I<JFLI:<J�KF�K?<@I�9<JK�LJ<J�

���



1<�N@CC�8CJF�<O8D@E<�:8J<J�@E�N?@:?�D8O@D@Q@E>�:?F@:<J�;F�EFK�>L@;<�I<JFLI:<J�KF
K?<@I�9<JK�LJ<J��.?8K�GFJJ@9@C@KP�@J�JL>><JK<;�9P�8EFK?<I�8JG<:K�F=�PFLI�:?F@:<�KF
K8B<�8�;I@M<��#E�8;;@K@FE�KF�K?<�:FJKJ�PFL�N@CC�:FEJ@;<I	�K?<I<�N@CC�9<�:FJKJ�@DGFJ<;
FE�FK?<IJ��3FLI�;I@M<�N@CC�GFCCLK<�K?<�8@I	�JF�G8IK�F=�K?<�FGGFIKLE@KP�:FJK�F=�K?<
;I@M<�N@CC�9<�K?<�M8CL<�F=�K?<�JC@>?KCP�:C<8E<I�8@I�G<FGC<�@E�PFLI�8I<8�D@>?K�?8M<
?8;��,<JFLI:<J�JL:?�8J�K?<�8@I�N<�9I<8K?<�N@CC�8CDFJK�:<IK8@ECP�9<�D@J8CCF:8K<;�8J
K?<�I<JLCK�F=�D8O@D@Q@E>�:?F@:<J��1<�N@CC�J<<�ALJK�?FN�D@J8CCF:8K@FE�F=�8E
<:FEFDPWJ�I<JFLI:<J�:8E�F::LI�8E;�?FN�K?@J�D@J8CCF:8K@FE�:FLC;�9<�=@O<;�

�?8GK<I���'8IB<KJ	�'8O@D@Q<IJ	�8E;��==@:@<E:P

���



6.1 The Logic of Maximizing Behavior

LEARNING OBJECTIVES
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The Analysis of Maximizing Behavior
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Figure 6.1The Benefits of Studying Economics

The table in Panel (a) shows the total benefit and marginal benefit of the time Laurie Phan spends studying for her
economics exam. Panel (b) shows the total benefit curve. Panel (c) shows the marginal benefit curve, which is given
by the slope of the total benefit curve in Panel (b).
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Figure 6.2The Marginal
Benefits of Studying
Accounting

The marginal benefit Laurie
Phan expects from studying for
her accounting exam is shown by
the marginal benefit curve. The
first hour of study increases her
expected score by 14 points, the
second hour by 10 points, the
third by 6 points, and so on.

GF@EKJ��.?<�@E:I<8J<�F=���GF@EKJ�@J�K?<�D8I>@E8C�9<E<=@K�F=�@E:I<8J@E>�JKL;P�K@D<�=FI
K?<�<:FEFD@:J�<O8D�=IFD���?FLIJ�KF���?FLIJ��1<�D8IB�K?<�GF@EK�=FI�8�D8I>@E8C
9<E<=@K�F=���GF@EKJ�D@;N8P�9<KN<<E���8E;���?FLIJ���<:8LJ<�D8I>@E8C�M8CL<J�K<CC�LJ
N?8K�?8GG<EJ�8J�N<�G8JJ�=IFD�FE<�HL8EK@KP�KF�K?<�E<OK	�N<�J?8CC�8CN8PJ�GCFK�K?<D
8K�K?<�D@;GF@EKJ�F=�@EK<IM8CJ�F=�K?<�M8I@89C<�FE�K?<�?FI@QFEK8C�8O@J�

1<�:8E�G<I=FID�K?<�J8D<�B@E;�F=�8E8CPJ@J�KF�F9K8@E�K?<�D8I>@E8C�9<E<=@K�:LIM<�=FI
JKL;P@E>�=FI�K?<�8::FLEK@E>�<O8D� @>LI<������.?<�'8I>@E8C��<E<=@KJ�F=�-KL;P@E>
�::FLEK@E>�GI<J<EKJ�K?@J�:LIM<��&@B<�K?<�D8I>@E8C�9<E<=@K�:LIM<�=FI�JKL;P@E>
<:FEFD@:J	�@K�JCFG<J�;FNEN8I;��)E:<�8>8@E	�N<�?8M<�GCFKK<;�D8I>@E8C�M8CL<J�8K�K?<
D@;GF@EKJ�F=�K?<�@EK<IM8CJ��#E:I<8J@E>�JKL;P�K@D<�@E�8::FLEK@E>�=IFD��KF���?FLI
@E:I<8J<J�'J��*?8EWJ�<OG<:K<;�8::FLEK@E>�J:FI<�9P����GF@EKJ�

'J��*?8EWJ�D8I>@E8C�9<E<=@K�:LIM<J�=FI�JKL;P@E>�KPG@=P�8
><E<I8C�G?<EFD<EFE�@E�<:FEFD@:J��'8I>@E8C�9<E<=@K
:LIM<J�=FI�M@IKL8CCP�8CC�8:K@M@K@<J	�@E:CL;@E>�K?<�8:K@M@K@<J
F=�:FEJLD<IJ�8E;�F=�=@IDJ	�JCFG<�;FNEN8I;��.?@EB
89FLK�PFLI�FNE�<OG<I@<E:<�N@K?�JKL;P@E>��)E�8�>@M<E
;8P	�K?<�=@IJK�?FLI�JG<EK�JKL;P@E>�8�:<IK8@E�JL9A<:K
GIF989CP�><E<I8K<J�8�>I<8K<I�D8I>@E8C�9<E<=@K�K?8E�K?<
J<:FE;	�8E;�K?<�J<:FE;�?FLI�GIF989CP�><E<I8K<J�8
>I<8K<I�D8I>@E8C�9<E<=@K�K?8E�K?<�K?@I;��3FL�D8P�I<8:?
8�GF@EK�8K�N?@:?�8E�<OKI8�?FLI�F=�JKL;P�@J�LEC@B<CP�KF
P@<C;�8EP�9<E<=@K�8K�8CC��)=�:FLIJ<	�FLI�<O8DGC<�F=�&8LI@<
*?8EWJ�<OG<:K<;�<O8D�J:FI<J�@J�8�?@>?CP�JKPC@Q<;�FE<�
)E<�:FLC;�?8I;CP�<OG<:K�8�JKL;<EK�KF�?8M<�8�GI<:@J<�J<K
F=�ELD9<IJ�KF�>L@;<�?@D�FI�?<I�@E�8CCF:8K@E>�JKL;P�K@D<�
�LK�@K�@J�:<IK8@ECP�K?<�:8J<�K?8K�JKL;<EKJ�?8M<�8�IFL>?
@;<8�F=�K?<�C@B<CP�G8PF==�F=�JKL;P�K@D<�@E�;@==<I<EK
JL9A<:KJ��#=�PFL�N<I<�=8:<;�N@K?�<O8DJ�@E�KNF�JL9A<:KJ	�@K
@J�C@B<CP�K?8K�PFL�NFLC;�J<K�8J@;<�8�:<IK8@E�8DFLEK�F=
JKL;P�K@D<	�ALJK�8J�'J��*?8E�;@;�@E�FLI�<O8DGC<���E;�@K�@J
C@B<CP�K?8K�PFLI�FNE�<OG<I@<E:<�NFLC;�J<IM<�8J�8�>L@;<
@E�;<K<ID@E@E>�?FN�KF�8CCF:8K<�K?8K�K@D<���:FEFD@JKJ�;F
EFK�8JJLD<�K?8K�G<FGC<�?8M<�ELD<I@:8C�J:8C<J�@E�K?<@I
?<8;J�N@K?�N?@:?�KF�;I8N�D8I>@E8C�9<E<=@K�8E;
D8I>@E8C�:FJK�:LIM<J��.?<P�D<I<CP�8JJLD<�K?8K�G<FGC<
8:K�8J�@=�K?<P�;@;�

.?<�E8KLI<�F=�D8I>@E8C�9<E<=@KJ�:8E�:?8E><�N@K?�;@==<I<EK�8GGC@:8K@FEJ�� FI�8
I<JK8LI8EK	�K?<�D8I>@E8C�9<E<=@K�F=�J<IM@E>�FE<�DFI<�D<8C�:8E�9<�;<=@E<;�8J�K?<
I<M<EL<�K?8K�D<8C�GIF;L:<J�� FI�8�:FEJLD<I	�K?<�D8I>@E8C�9<E<=@K�F=�FE<�DFI<�JC@:<
F=�G@QQ8�:8E�9<�:FEJ@;<I<;�@E�K<IDJ�F=�K?<�8;;@K@FE8C�J8K@J=8:K@FE�K?<�G@QQ8�N@CC

�?8GK<I���'8IB<KJ	�'8O@D@Q<IJ	�8E;��==@:@<E:P

����.?<�&F>@:�F=�'8O@D@Q@E>��<?8M@FI ���



:I<8K<���LK�N?8K<M<I�K?<�E8KLI<�F=�K?<�9<E<=@K	�D8I>@E8C�9<E<=@KJ�><E<I8CCP�=8CC�8J
HL8EK@K@<J�@E:I<8J<�

'J��*?8EWJ�=8CC@E>�D8I>@E8C�9<E<=@K�=IFD�?FLIJ�JG<EK�JKL;P@E>�8::FLEK@E>�?8J
JG<:@8C�J@>E@=@:8E:<�=FI�FLI�8E8CPJ@J�F=�?<I�:?F@:<�:FE:<IE@E>�?FN�D8EP�?FLIJ�KF
;<MFK<�KF�<:FEFD@:J��#E�FLI�GIF9C<D	�J?<�?8;�;<:@;<;�KF�;<MFK<���?FLIJ�KF�JKL;P@E>
K?<�KNF�JL9A<:KJ��.?8K�D<8EJ�K?8K�K?<�FGGFIKLE@KP�:FJK�F=�8E�?FLI�JG<EK�JKL;P@E>
<:FEFD@:J�<HL8CJ�K?<�9<E<=@K�J?<�NFLC;�?8M<�>FKK<E�JG<E;@E>�K?8K�?FLI�JKL;P@E>
8::FLEK@E>�

-LGGFJ<	�=FI�<O8DGC<	�K?8K�J?<�N<I<�KF�:FEJ@;<I�JG<E;@E>�8CC���?FLIJ�JKL;P@E>
8::FLEK@E>��.?<�D8I>@E8C�9<E<=@K�:LIM<�=FI�JKL;P@E>�=FI�?<I�8::FLEK@E>�<O8D�K<CCJ
LJ�K?8K�J?<�<OG<:KJ�K?8K�K?<�=@=K?�?FLI�N@CC�8;;�EFK?@E>�KF�?<I�J:FI<��-?@=K@E>�K?8K
?FLI�KF�<:FEFD@:J�NFLC;�:FJK�EFK?@E>��1<�:8E�J8P�K?8K�K?<�D8I>@E8C�:FJK�F=�K?<
=@IJK�?FLI�JG<EK�JKL;P@E>�<:FEFD@:J�@J�Q<IF��1<�F9K8@E<;�K?@J�M8CL<�=IFD�K?<
D8I>@E8C�9<E<=@K�:LIM<�=FI�JKL;P@E>�8::FLEK@E>�@E @>LI<������.?<�'8I>@E8C��<E<=@KJ
F=�-KL;P@E>��::FLEK@E>��

-@D@C8ICP	�N<�:8E�=@E;�K?<�D8I>@E8C�:FJK�F=�K?<�J<:FE;�?FLI�JKL;P@E>�<:FEFD@:J�
.?8K�I<HL@I<J�>@M@E>�LG�K?<�=FLIK?�?FLI�JG<EK�FE�8::FLEK@E>� @>LI<������.?<
'8I>@E8C��<E<=@KJ�F=�-KL;P@E>��::FLEK@E>�K<CCJ�LJ�K?8K�K?<�D8I>@E8C�9<E<=@K�F=�K?8K
?FLI�<HL8CJ��TK?8K�@J�K?<�D8I>@E8C�:FJK�F=�JG<E;@E>�K?<�J<:FE;�?FLI�JKL;P@E>
<:FEFD@:J�

 @>LI<������.?<�'8I>@E8C��<E<=@KJ�8E;�'8I>@E8C��FJKJ�F=�-KL;P@E>��:FEFD@:J�J?FNJ
K?<�D8I>@E8C�:FJK�:LIM<�F=�JKL;P@E>�<:FEFD@:J��1<�J<<�K?8K�8K�=@IJK	�K@D<�;<MFK<;�KF
JKL;P@E>�<:FEFD@:J�?8J�8�CFN�D8I>@E8C�:FJK���J�K@D<�JG<EK�JKL;P@E>�<:FEFD@:J
@E:I<8J<J	�?FN<M<I	�@K�I<HL@I<J�?<I�KF�>@M<�LG�JKL;P�K@D<�@E�8::FLEK@E>�K?8K�J?<
<OG<:KJ�N@CC�9<�DFI<�8E;�DFI<�GIF;L:K@M<��.?<�D8I>@E8C�:FJK�:LIM<�=FI�JKL;P@E>
<:FEFD@:J�:8E�K?LJ�9<�;<I@M<;�=IFD�K?<�D8I>@E8C�9<E<=@K�:LIM<�=FI�JKL;P@E>
8::FLEK@E>� @>LI<������.?<�'8I>@E8C��<E<=@KJ�8E;�'8I>@E8C��FJKJ�F=�-KL;P@E>
�:FEFD@:J�8CJF�J?FNJ�K?<�D8I>@E8C�9<E<=@K�:LIM<�=FI�JKL;P@E>�<:FEFD@:J�K?8K�N<
;<I@M<;�@E�*8E<C��9��F= @>LI<������.?<��<E<=@KJ�F=�-KL;P@E>��:FEFD@:J��

�?8GK<I���'8IB<KJ	�'8O@D@Q<IJ	�8E;��==@:@<E:P

����.?<�&F>@:�F=�'8O@D@Q@E>��<?8M@FI ���



Figure 6.3The Marginal
Benefits and Marginal Costs
of Studying Economics

The marginal benefit curve from
Panel (c) ofFigure 6.1 "The
Benefits of Studying Economics"
is shown together with the
marginal costs of studying
economics. The marginal cost
curve is derived from the
marginal benefit curve for
studying accounting shown in
Figure 6.2 "The Marginal Benefits
of Studying Accounting".
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Using Marginal Benefit and Marginal Cost Curves
to Find Net Benefits
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Figure 6.4The Benefits and Costs of Studying Economics

Panel (a) shows the marginal benefit curve ofFigure 6.1 "The Benefits of Studying Economics". The total benefit of
studying economics at any given quantity of study time is given approximately by the shaded area below the
marginal benefit curve up to that level of study. Panel (b) shows the marginal cost curve fromFigure 6.3 "The
Marginal Benefits and Marginal Costs of Studying Economics". The total cost of studying economics at any given
quantity of study is given approximately by the shaded area below the marginal cost curve up to that level of study.
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Figure 6.5The Marginal Benefit Curve and Total Benefit

When the increments used to measure time allocated to studying economics are made smaller, in this case 12
minutes instead of whole hours, the area under the marginal benefit curve is closer to the total benefit of studying
that amount of time.
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Figure 6.6Using Marginal Benefit and Marginal Cost Curves to Determine Net Benefit

In Panel (a) net benefits are given by the difference between total benefits (as measured by the area under the
marginal benefit curve up to any given level of activity) and total costs (as measured by the area under the
marginal cost curve up to any given level of activity). Maximum net benefits are found where the marginal benefit
curve intersects the marginal cost curve at activity level D. Panel (b) shows that if the level of the activity is
restricted to activity level E, net benefits are reduced from the light-green shaded triangle ABC in Panel (a) to the
smaller area ABGF. The forgone net benefits, or deadweight loss, is given by the purple-shaded area FGC. If the
activity level is increased from D to J, as shown in Panel (c), net benefits declined by the deadweight loss measured
by the area CHI.
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6.2 Maximizing in the Marketplace
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Figure 6.7Demand and
Supply and the Efficiency
Condition
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In a competitive market with
exclusive and transferable
property rights, such as the
market for tomatoes, the
efficiency condition is met.
Buyers and sellers are faced with
all of the relevant benefits and
costs, and the equilibrium price
equals the marginal cost to
society of producing that good,
here $2.50 per pound. We can
interpret the market demand and
supply curve as marginal benefit
and marginal cost curves,
respectively.
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Figure 6.8Consumer and Producer Surplus

Consumer surplus [Panel (a)] measures the difference between total benefit of consuming a given quantity of output
and the total expenditures consumers pay to obtain that quantity. Here, total benefits are given by the shaded area
OCDE; total expenditures are given by the rectangle OBDE. The difference, shown by the triangle BCD, is consumer
surplus.

Producer surplus [Panel b)] measures the difference between total revenue received by firms at a given quantity of
output and the total cost of producing it. Here, total revenue is given by the rectangle OBDE, and total costs are
given by the area OADE. The difference, shown by the triangle ABD is producer surplus.
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Figure 6.9Net Benefit: The Sum of Consumer and Producer Surplus

The sum of consumer surplus and producer surplus measures the net benefit to society of any level of economic
activity. Net benefit is maximized when production and consumption are carried out at the level where the demand
and supply curves intersect. Here, the net benefit to society equals the area ACD. It is the sum of consumer surplus,
BCD, and producer surplus, ABD.
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6.3 Market Failure
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Figure 6.10Public Goods
and Market Failure

Because free riders will prevent
firms from being able to require
consumers to pay for the benefits
received from consuming a
public good, output will be less
than the efficient level. In the
case shown here, private
donations achieved a level of the
public good ofQ1per period. The

efficient level isQ*. The
deadweight loss is shown by the
triangle ABC.
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Figure 6.11External Costs

When firms in an industry
generate external costs, the
supply curveS1 reflects only

their private marginal costs,
MCP. Forcing firms to pay the

external costs they impose shifts
the supply curve toS2, which

reflects the full marginal cost of
the firmsÕ production,MCe.

Output is reduced and price goes
up. The deadweight loss that
occurs when firms are not faced
with the full costs of their
decisions is shown by the shaded
area in the graph.
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Case in Point: Protecting Wildlife by Establishing Private
Property Rights
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ANSWER TO TRY IT !  PROBLEM
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6.4 Review And Practice

Summary
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