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additivity, 191
aggregation
competitive markets and, 66
conglomerate, 164, 169-78
consumption, 3
direct, over groups of inputs, 176-8
horizontal, 164, 165-9, 174, 175
input-price and output-price indexes,
combining, 178-83
input, 173-8
Leontief’s theorem, 176-7, 186, 187
menu-cost approach, 26
output, 169-73
over economic units, 173-5
over goods, perfect, 26
of subindexes, 164, 183
types of, 164-5
size of production sector and, 136
for vertically related units, 5-6, 9, 164-5,
178-82
aggregation in national output deflator
additivity, 191
co-production, 2024
homotheticity, 191
independent output ratios, 186-90
no output-specific factors, 196-201
no sector-specific factors, 191-5
output-specific factors, 2024
Rybczynski theorem, 186-90
sector-specific factors, 196-201
statement of problem, 185-6
Allen,R.C., 25
Allen,R. G. D., 152-5
Allen-Uzawa partial elasticities of
substitution, 152-5
Archibald, R., 4, 49

balance of trade restricted value added
function, 48

Balk, B.M,,2

Becker, G. S., 180

Bergson, A., 15

Berndt, E.R., 35

Bhagwati, J., 184

Blackorby, C., 184

Bureau of Labor Statistics, 3

Burmeister, E., 79, 90

Byushgens, S. S., 25

Caves, D. W., 4, 21, 24,25
Christensen, L. R., 4, 21, 24, 25
closed economy. See fully closed economy
coefficient of resource utilization, 23
comparative statics, inputs
competitive cases, 140, 141-2, 144
factor-augmenting technical change, 150-9
formal model, 145-8
fully open economy, 144, 145-59
Hicks-neutral technical change, 149-50
Laspeyres and Paasche bounds, 144-5
monopolies, 159-63
output-price changes, 148
single-industry change, 156-9
comparative statics, outputs
competitive markets, 108-14
with factor-augmenting technical change,
80-2, 90-5, 105-8
with factor-price changes, 86-9, 102-5, 112
with factor-supply changes, 80-2
fully closed economy, 78-83
fully open economy, 83-97
general considerations, 97-102
with general technical change, 82-3
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comparative statics, outputs (continued)
Hicks-neutral technical change, 78-80, 967
homotheticity, 74, 75, 76, 77-8, 83-6, 98
hybrid economy, 97-108
Laspeyres and Paasche bounds, 77
monopolies, 120-3
monopsony case, 114-20
production possibility maps, 73-8, 83-6, 98
competitive markets
aggregation problem, 66, 136, 165, 166,
171,177
comparative statics analysis of outputs,
108-14, 140, 141-2, 144
constant returns to scale, 113, 177
demand schedules, 139-40
efficient technological frontier, 109
factor prices, 66-8, 69-70, 72, 109, 112,
113-14, 141, 161, 177
factor-supply conditions, 66-9, 72, 108-11,
112-13, 114
isoquant, 140
Laspeyres bounds, 70, 71, 72, 140, 142
maximization problem, 68, 70, 72, 177
monopoly power and, 66
monopsony power and, 66, 701
output-price and real-output indexes, 65-72,
140-1
optimization problems, 109, 114, 140, 177
Paasche bounds, 70, 71, 72, 140, 142
production-theoretic input-price index,
13943, 144
production-theoretic output-price index,
67-9, 108-10, 112, 171
production possibility frontier, 67, 69, 70-1
production possibility maps, 113
single-output firm, 5, 7, 8, 9-12
size considerations, 71-2
conglomerate aggregation
direct, over groups of inputs, 176-8
over economic units, 173-5
for inputs, 173-8
for outputs, 169-73
constant-factor-price approximation, 72
constant returns-to-scale
and aggregation, 166, 171, 177
in competitive markets, 70, 113, 177
in fully closed economy, 46, 74
in fully open economy, 50, 147, 148, 150
homogeneity and, 13-14
homotheticity compared to, 78
in hybrid economy, 54, 55, 91, 105, 108
in monopoly, 121
consumer groupings, 6
consumer indexes, 3, 7, 8
Consumer Price Index, 1, 3,7, 8

consumer theory, 3
consumer-welfare measures, theory of, xii
consumption aggregation, 3
Copeland, M. A,, 24
co-production, 2024
corner solutions, 34-9, 128-30
cost function, 11, 1534
cost-minimization analysis, 99, 124
cost-of-living index
See also true cost-of-living index
aggregation problem, 166-8, 169
economy-wide, 169
good-augmenting changes in utility
function, 133, 151
group, xii, 6
homogeneity property and, 14
impossibility theorem and, 19-20
Laspeyres and Paasche indexes and, 32,
127, 144-5
prices reflecting supply conditions, 30-1, 61
quality change issue, 130
social, xii, 6
theory, 130, 132, 166-7
current-period prices
relevance for policy analysis, 40-1

Debreu, G, 3, 4, 21, 23

Debreu-Malmquist quantity index, 3, 14-15

demand conditions, 8, 131, 136, 151

demand functions, 62, 161-2

demand prices for goods, 7, 36

demand reservation price, 37-9, 129

Diewert, W.E., 2, 3,4, 13, 15, 21, 23, 24, 25,
35, 42,47, 49, 56, 57, 98

disappearing goods, 35, 37-8, 128-9, 130

discrete-time productivity change measures, 24

Divisia quantity indexes, 24

Dixit, A., 192

Dobell, R., 79, 90

domestic sales function, 48

duality theory, 47, 98, 105, 107, 121-2, 147

economic units
conglomerate aggregation over, 173-5
size considerations, 5, 71-72, 136, 143,
172-3, 178
efficient production frontier, 83, 85, 100, 109,
136, 146
efficiency analysis, 20
efficiency coefficient, 20
efficiency measurement, 20-23
efficiency price ratios, 28-9
Eichhorn, W., 2
elasticity of demand, 151, 152
elasticity of substitution, 152—4, 160

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521556231
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-55623-1 - Economic Analysis of Production Price Indexes

Franklin M. Fisher and Karl Shell
Index
More information

Index

elasticity of supply, in fully closed economy,
Epstein, L. G., 62

Ethier, W., 189

equilibrium factor prices, 69-70, 113-14, 123
equilibrium output prices, 141

exact index numbers, 25

factor-augmenting technical changes
in fully closed economy, 80-2
in fully open economy, 90-5, 96-7, 150-9
in hybrid economy, 99-100, 105-8
in monopsony, 116-17
in single industry, 156-9
factor dosage, 46-7, 61, 99-100, 111
factor-price effect, 7, 119
factor prices
aggregation, 177-8
base-period, 56, 60
changing, in fully open economy, 86-9
in competitive markets, 67-70, 72, 109,
111-14, 118, 141, 177
current-period, 56
in efficiency units, 94
equilibrium, 69-70, 113-14, 123
fixed, 95, 96, 154-5, 170
in fully closed economy, 111-12
in fully open economy, 86-9, 91, 94, 95, 96,
146, 1534
Hicks-neutral technical change and, 161
in hybrid economy, 55-6, 60, 102-5
in index-number construction, 7, 10-11, 12
in monopoly, 121, 160, 162-3
in monopsony, 114-17, 119, 139
in production-theoretic input-price index,
11-12, 127-8, 129, 146, 148, 1534, 176
shadow, 117
factor supply conditions
changing, 80-2
comparative statics, 80-2
in competitive markets, 66-9, 72, 108-11
in fully closed economy, 41, 45, 58, 68,
74-5,79, 80-2, 110, 125
in fully open economy, 41-2, 58, 96, 110-11
in hybrid economy, 42, 51, 52, 55, 100, 111
and input deflation, 4-5
modeling, 41-2, 45, 46-7
monopoly in, 123
monopsony case, 57-60, 114
in production-theoretic output-price index,
45,52, 55, 57-60, 81, 125, 170, 172
rising supply curves, 42, 51, 57-60, 66,
108-9, 113, 114, 119, 170
Fire, R, 21, 23, 85
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Farrell Input Measure of Technical Efficiency
defined, 21, 23
Farrell, M. J,, 21, 23
Feenstra, R. C., 35, 196
Fisher, L., 35
Fixler, D., 25
fully closed economy
comparative static analysis of outputs, 75-6,
78-82
competitive markets and, 71
with constant returns to scale, 46-7, 74, 83
with factor-augmenting technical change,
80-2
factor supply conditions, 41, 45, 58, 68,
74-5,79, 80-2, 110, 125
GDP defiator, xii
with general technical change, 82-3
with Hicks-neutral technical change,
78-80
Laspeyres bounds, 80, 81, 83
with no technical progress, 47
nonconstant returns to scale, 81
output-deflation analysis, 5, 45-6
Paasche bounds, 80
production possibility frontier, 4, 45, 46-7,
55, 60, 70, 80, 125
production possibility maps, 74-5, 85
production-theoretic output indexes for,
45-1, 49, 50, 75-6, 79-82, 83, 125, 170,
175
two-sector model, 81
fully open economy
aggregation problems, 165, 177
comparative static analysis of inputs, 144,
145-59
comparative static analysis of outputs,
83-97
competitive markets and, 71
constrant returns to scale, 147, 148, 150
defined, 47
demand conditions, 136
efficient production plans, 146
with factor-augmenting technical change,
87, 90-5, 96-7, 150-9
with factor-price changes, 86-9, 91, 146,
148
factor supply conditions, 41-2, 58, 96,
110-11
with fixed factor prices, 95, 96
formal model, 145-8
with Hicks-neutral technical change, 94, 95,
96-7, 149-50
homogeneity, 148
homotheticity, 83-6, 88, 147-8
isoquant, 138-9
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fully open economy (continued)
maximization problem, 69
with output price changes, 148

production possibility frontier, 47-8, 56, 60,

70, 84, 88

production possibility maps, 83-6, 88,
934,95

production-theoretic input indexes, 134-5,
147, 149-50

production-theoretic output indexes, 47-50,
84, 90, 95, 96, 170

real-output index, 40

single-industry change, 156-9

functional-form production functions, 25-6

Griliches, Z., 24, 35, 166, 180
Gross Domestic Product (GDP)
calculation, 1
defined, 1, 2
Gross Domestic Product deflator. See also
Producer Price Index
defined, 1
for fully closed economy, xii
Grosskopf, S., 21, 23

Harrod-neutral technical change, 90
Helpman, E., 184
Hicks, J.R., 3, 4, 35,79
Hicks-neutral technical change
and aggregation, 171
in fully closed economy, 78-80, 171

in fully open economy, 94, 95, 96-7, 149-50

in monopolies, 161
quality change and, 131
homogeneity property, 12-15, 16, 19, 20, 97,
1034, 107, 148, 1534, 171
homotheticity. See also constant returns to

scale

aggregation, 178

in comparative statics, 20, 55, 74, 75, 76,
77-178, 83-6, 98, 104, 108, 148

in competitive markets, 113

defined, 14

in fully closed economy, 78, 83-6

in fully open economy, 83-6, 88, 89, 934,
95,97, 148

in hybrid economy, 104, 108

and impossibility theorem, 19

input, 85, 147-8

isoquant map, 14, 15, 147-8, 151

in monopolies, 122

in national output deflator, 171, 191

output, 85

in production possibility maps, 34, 55, 75,
83-6, 88, 89,934, 95,97,98, 113

Hulten, C.R., 24
hybrid economy

aggregation in, 171

comparative static analysis of outputs,
97-108

constant returns to scale, 105, 108

cost-minimization analysis, 99

dosage approach, 99-100

efficient technological frontier, 100

with factor-augmenting technical change,
91, 99-100, 105-8

factor prices, 55-6, 60, 102-5, 106, 170

factor supply conditions, 42, 51, 52, 55,
100, 111

fixed factors, 97-8, 100

general considerations, 97-102

homogeneity, 1034, 107

homotheticity, 104, 108

Laspeyres bounds, 53—4

optimization problem, 100-1

Paasche bounds, 53-4, 105

production possibility frontier, 51-5, 60, 70,
98-9, 100

production possibility maps, 55,99, 104, 108

production-theoretic output-price index,
50-7, 105, 106

sales function, 56-7

variable factors, 97-9, 100

import-price indexes, 124

index-number construction
axiomatic approach, xi, 2-3
economic approach, xi, 2—4
and choice of economic unit, 5, 71-72
efficiency measurement, 20-23
factor prices, 7, 10-11, 12
functional-form approach, 25-6
homogeneity property, 12-15, 16, 19, 20
impossibility theorem, 2, 16-20
input price deflator, 5, 9-12, 16
isoquant characterization, 5, 7, 9-10, 14
Malmquist-Bergson-Moorsteen approach,

and market conditions, 5, 8
menu-cost approach, 26

most disaggregated model, xi
multiplication property, 3,4, 7, 15
output deflation, 5

price-change effects, 19
production possibility frontier, 4-5
productivity measurement, 23-6
quantity vs price effects, 6-9
ray-based approach, 14-15, 23
reference isoquant, 7, 8, 9
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single-output, competitive firm, 5, 7, 8,
9-12
superlative approach, 25
technology and, 13-14
indifference maps, 19
indifference surfaces, 8, 32
industry interdependence, 174
inefficiency, 23. See also efficiency
measurement measures of
input-based efficiency indexes, 21, 23
inputs, conglomerate aggregation over,
173-8
input price index, 11. See also
production-theoretic input-price index
Laspeyres-Koniis
isoquants
characterization, 5, 7, 9-10
in competitive markets, 1401
determinants of, 135, 150
in fully open model, 138-9, 146-7
homotheticity, 14, 15, 147-8, 151, 153, 157,
158-9, 175
map, 14, 147, 151, 153, 157, 158-9
monopoly, 136-9, 160
parallel, 135
price-factor changes and, 127, 146-7
production-theoretic input-price index, 124,
125, 134, 137-9, 140, 145-7, 150-1,
158-9

Jorgenson, D. W., 24

Kemp, M., 189

Koniis, A. A, xii, 3,25
Koniis cost-of-living index, 11
Koopmans, T. C., 23

Laspeyres indexes

aggregation, 143, 166, 167-8, 172-3, 182

in comparative statics analysis, 77, 144-5

in competitive markets, 70, 71, 72, 140,
142-3

with demand reservation price, 37

in fully closed economy, 50, 80, 81, 83

in fully open economy, 50, 71, 85

general technical change and, 83

homothethicity and, 119

in hybrid economy, 53-5, 100

industry-level, 166

monopoly and, 63, 122-3, 139

monopsony and, 119

parallel production possibility frontiers and,
60

production-theoretic input-price index and,
127-8, 135, 139, 142-3, 144-5

223

production-theoretic output-price index and,
31-4, 35-6, 37-9, 40, 41, 44, 49, 53, 54,
80, 83, 85
with supply reservation price, 38, 39
Laspeyres-Koniis price index, 11
Lau,L.J., 62, 191
Leontief W., 176, 185
Leontief’s aggregation theorem, 176-7, 185,
186-7
Lovell, C. A. K., 21,23

Machina, M., 184
Malmquist, S., 3, 15, 21
Malmquist quantity index, 3, 21, 23, 24-5
Mankiw, N. G., 26
Markusen, J. R., 35
menu-cost approach, 26
Mitchell, T., 85
modeling
production opportunities, 39-42
monopoly
and aggregation, 179-80
alternative treatments of, 60-5
bilateral, 123
comparative static analysis of inputs,
159-63
comparative static analysis of outputs,
120-3
competitive markets and, 66
constant returns to scale, 121
demand conditions, 62, 136-9, 159, 161-2
efficient production plans, 136
elasticities of substitution, 160
factor prices, 121, 123, 160, 161, 162
on factor supplies, 123
for fully closed case, 61
Hicks-neutral technical change, 161
homotheticity, 122
input-price index for, 61
isoquants, 137-9, 160
Laspeyres bounds, 63, 122-3
marginal revenue product, 121, 160, 161,
162
misallocation of resources, 61
monopsony power and, 123
optimization problem, 159-60
output deflator, 62, 634
Paasche bounds, 63-4, 122, 123
production possibility frontier, 61, 62-3, 65
production-theoretic input-price index,
136-9, 162
production-theoretic output-price index,
60-5, 121-2, 123
quantity vs price effects, 8-9
revenue functions, 62-3, 120
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monopoly (continued)
superlative index number formulas applied
to, 25
monopsony
and aggregation, 179-80
comparative static analysis of outputs,
114-20, 163
competitive markets and, 66, 70-1
cost function, 62 n.18
factor-augmenting technical change, 116-17
factor prices, 114-17, 118, 119, 139, 163
general factor supply conditions, 57-60, 114
homotheticity, 119
input-price index for, 61
Laspeyres bounds, 119, 139
marginal revenue product, 116-17, 118, 119
Paasche bounds, 119, 139
production possibility frontier, 58—60, 701
production possibility maps, 119
and production-theoretic output-price index,
57-60, 119-20
profits, 118, 120
quantity vs price effects, 8-9
supply shifts, 117-18, 119
Moorsteen, R., 4, 15
Morrison, C. J., 56
Muellbauer, J., 4-6, 124, 146
multiplication property, 3, 7, 15

Nataf, A., 193

new-goods approach, 34-9, 128-9, 130
Newman, P., 98

nonconstant returns-to-scale, 81
numéraire, 28

optimization problems, 36, 68, 70, 72, 109,
114, 140, 177

output. See real output

output-augmenting technical change, 97, 98-9

output-based efficiency indexes, 21

output price index. See production-theoretic
output-price index

output ratios, 186-90

outputs

conglomerate aggregation for, 169-73
Overall Input Efficiency Measure, 21, 23

Paasche indexes
aggregation, 143, 166-7, 168, 172-3, 182
in comparative statics analysis, 77, 144-5
in competitive markets, 70, 71, 72, 140,

142-3

in fully closed economy, 50, 80
in fully open economy, 50, 71, 85, 88, 148
homotheticity and, 119

in hybrid economy, 534, 55, 105
industry-level, 166
monopolies and, 634, 122, 123, 139
monopsony and, 119
production possibility frontiers and, 60
price, 1, 2,41,734
production-theoretic input-price index and,
127-8, 129, 135, 139, 140, 142-3, 144-5,
148, 155
production-theoretic output-price index and,
314, 36, 37, 39, 40, 41, 50, 53-5, 105
with supply reservation price, 37, 39
Pigou, A.C., 3
Pollak, R. A, 3, 25, 167, 184
price effects. See also pure price effects
in index number construction, 7, 11-12, 19
lack of, 35
on output demand, 159
price elasticities of supply, 42
price indexes. See also production-theoretic
input-price index; production-theoretic
output price
current period compared to base period, 1-2
defined, xi
examples, 1
ideal price index, 35
Laspeyres— Koniis, 11
purpose, 2
Primot, D., 85
Producer Price Index, 1
product test, 3
production function. See also production
possibility frontier
flexible functional-form, 25-6
production opportunities, modeling, 39-42
production possibility frontier (PPF)
base-period, 33, 35, 3940, 43, 45, 46, 48,
50, 52-3, 54, 55, 58, 59, 60, 65, 73, 75,
80, 98
choosing, 27, 30, 3942
and competitive markets, 67, 69
current-period, 33, 36, 38, 40-1, 44, 50, 54,
55-6, 65, 74, 76, 80
defined, 27, 84
in index number construction, 8
family of, 48, 74
fixed factor supplies, 4-5, 42, 45, 52, 55
in fully closed economy, 4, 45-6, 51, 55, 58,
60,71, 78, 80
in fully open economy, 47-8, 50-1, 56, 60,
71, 84, 88,97
in hybrid economy, 51-5, 60, 99
international comparisons, 40, 41
time-period comparisons, 40-1
in monopolies, 61, 62-3, 65
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monopsony case, 58-60

optimistic, 424, 49, 53, 58, 70

optimization process, 98-9

parallel, 33, 34, 424, 46, 50, 55, 60, 74

partially indirect, 99

perceived, 67, 69

pessimistic, 42-4, 49, 58, 70

in real-output measurement, 27-8, 30, 31-3,
35,39-42,97-8

reference, 28

rising factor supply and, 58

technical changes and, 131

production possibility map (PPM), 34

base-period, 74, 77, 78

constant returns-to-scale, 74

defined, 74-5

for fully closed economy, 74-5, 78, 79-80,
85

for fully open economy, 83-6, 88, 934, 95,
97

homothetic, 55, 74, 75, 76, 79-80, 83-6, 88,
89,934, 95,97,99, 104, 108, 119
for hybrid economy, 55, 99, 104, 108
in monopsony, 119
and production theoretic output-price index,
75-6,95
production possibility set, 27
production-theoretic index of productivity
change, 24-5
production-theoretic input-price index
aggregation, 164-5, 174-6, 177-8, 180
comparative statics analysis, 129
competitive markets, 13943, 166
constant returns to scale, 147, 148
comer solutions, 128-30
cost minimization, 124
demand conditions, 166, 174
demand reservation price, 129
economy-wide, 175
efficient production plans, 146
factor-augmenting technical change and,
150-9
factor-price changes, 11-12, 125-7, 129,
139, 146, 148, 154, 162-3, 174, 176,
177-8
firm-level, 165-6
fully-closed economy, 125-146
fully open economy, 125, 134-5, 144-9
general demand conditions, 136-9
Hicks-neutral technical change and,
149-50
homogeneity, 148, 153
homotheticity, 147-8, 151, 155, 157, 178
industry-wide, 165

225

isoquant, 124, 125, 127, 134-5, 137-9, 144,
145-7, 150-1, 153, 155, 157, 174

Laspeyres and Paasche bounds, 12-13,
127-8, 129, 135, 139, 144-5, 148, 154,
155

in monopolies, 136-9, 159-63

in monopsony, 139

output prices, 146

production function and, 12

quality change, 130-3

real-input-usage index and, 17

Repackaging Theorem, 130-3

technology changes and, 18

production theoretic output-price index

aggregation, 164-5, 169-70, 171-2, 174,
179-80

base period/current period compared, 46

competitive markets, 67-9, 108-10, 112

disappearing-goods problem, 35, 37-8

factor-augmenting technical change, 82, 90,
92-3, 95, 107, 149, 150, 158

factor-supply conditions, 45, 52, 55, 57-60,
81, 125,170, 172, 173, 174

in fully closed economy, 4547, 50, 75-6,
79-82, 83, 125, 170, 175

in fully open economy, 47-50, 84, 86-7, 89,
90, 92-3, 95, 96

general technical change, 83

Hicks-neutral technical change and, 95, 96,
133

in hybrid economy, 50-7, 105, 107, 170, 171

Laspeyres bounds, 314, 35-6, 37-8, 39,
40, 41, 44, 50, 534, 80, 83, 85, 105, 127

in monopoly, 60-5, 121-2, 123

in monopsony, 57-60, 119-20

new-goods approach, 34-9

Paasche bounds, 314, 36, 37, 39, 40, 41,
44, 50, 534, 80, 85, 89, 105, 127

production possibility frontier, 31-3, 35-6,
3944, 50-7, 62-3, 74, 75, 80, 125

production possibility maps, 75-6, 95

sectoral, 172-3

production theoretic output-quantity index,

46-7

production-theoretic price indexes, 30, 734
production-theoretic quantity indexes, 21-23,

55-1,73-4,71

production theory, 3—4, 34

productivity measurement, 23-5

profit functions, 47, 62

profits, monopsony, 118

pure price effects, 7, 8, 19, 30, 84, 146-7

quality changes

cost-of-living and, 130
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quality changes (continued)
output-price deflation and, 130-1
Repackaging Theorem, 130-3
technical change, contrasted, 132-3
quantity indexes
consumer, 3
for consumption aggregation, 3
Debreu-Malmquist, 3, 14-15
defined, 20
Divisia, 24
economic approach, 4
developers, 4
Koniis implicit, 3
Malmaquist, 3, 21, 23, 24-5
productivity measurement based on,
234

ray-based indexes, 14-15, 23

Razin, A., 184

real-input measurement. See

- production-theoretic input-price index

real-output measurement. See also production

theoretic output-price index
Malmaquist-Bergson-Moorsteen approach,

15

Repackaging Theorem, 130-3

representative consumer assumption, xii, 6

resource misallocation, 61

resource utilization, coefficient of, 3, 23

revenue function, 62-3, 120

revenue product, marginal, 116-17, 118, 119,
121, 161

rising factor-supply schedules, 51, 57-60, 66,
108-9, 113,114, 119

Romer, D., 26
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