
INDEX

402, 445, 451

income-uncertainty of, 246-250
initial , 80- 81, 82, 84, 246-250
marginal efficiency of, 116n
monetary, 246- 250, 479, 483, 488
plasticity of, 86
preference for type of, 248
theory of, 74- 88

413
Construction, 11- 12

Bailey , M . J ., 360

Balance of trade , 244

Balanced gro ,vth , 301 - 312 , 464 , 490 ,
497 - 498

Banach , Stefan , 275n

Bank money , 65

Baran , Paul A . , 366n

Baumol , W . J ., 392n , 414

Bear hoards , 252 , 262

Beckmann , M . , 360

Bellman , R ., 419n , 439n

Belz , ~ I . If ., 90 , 378

Bernoullian differential equations , 373 ,
376

Bills , 247 - 249

Block , H . D ., 384n

B6hm - Ba ,verk , Eugen Yon , 296 , 298

Bonds , 84 , 108 , 146 , 247 - 249 , 257 , 260

Boom , 230 , 233 , 234 , 236 , 237

Bossons , J . D ., 402

Boulding , Kenneth , 298

Brems , lIans , 364

Buchanan , N . S . , 386n

Budget , 147 - 154 , 484 - 485 , 488

Buffer stocks, 405-429
Burns, Arthur F., 429

Abramovitz, Moses, 428
Acceleration coefficient, 241
Acceleration principle, 229, 230, 341, 346
Accounting, 285, 287- 289
Aggregate demand function, 393-394
Aggregation. 169- 170. 315. 328- 331. 365.

Agricultural problems, 399-103
Akerman, Gustav, 296, 298, 386n
Allais, Maurice, 272n, 297, 298
Allen, II . V., 386
Allen, R. G. D., 77n, 417n
Androno\v, A. A., 238n, 240
Arro\v, Kenneth J., 384n, 428, 438
Asset-substitution equations, 78, 81
Assets
demand for money as, 106- 110
disadvantages of nonmoney, 246
and efficiency and interest rates, 287- 289
and entrepreneurial decisions. 107

Business cycles , 1- 18, 20, 241 - 243 , 381 ,
399 , 412 . See also Cycles

Cambridge quantity equation , 62
Capital

behavior of , 436 - 437

and ex ante substitution possibilities ,
372 - 374 , 377 - 381

marginal efficiency of , 70
marginal product of . 379 - 481 . 484 . 485- - -
optimal consumption policy for , 439 , 441
optimum amount of , 294 - 296
real , 287 - 289

shrinkage in , 368 - 369 , 372
two concepts of , 287
unemployed , 164
valuation of , 370 , 371

Capital accumulation , 155- 167, 234 , 264 -
300 . 370 . 376 . 414 . 435 - 448 . 479 . 491

Capital coefficient , 364
Capital decumulation , 352n , 353 - 354 ,

355 - 358 , 436

Capital deepening , 480 , 481 , 486
Capital expansioi1 , 155- 167
Capital formation , 361 , 441
Capital intensity , 479- 482, 484, 485, 486,

489

Capital -labor ratio , 492 , 493 , 496 , 497
Capital -output ratios , 341 , 479
Capital stock , 230
Cash , 84 , 143 - 145

Cash hoarding , 88 , 95, 252 - 256 , 262
Cash holdings , 75, SO, 82 , 86, 87
Cassel , G ., 314

Cauchy expansion , 213
Cauchy theorem , 51n , 58
Central planning , 366n , 371 , 492 , 494
Certainty equivalence property , 386
Chaikin , C . E ., 238n , 240

C hamper  no \vne , D . G ., 335
Cheap money , 88, 261 - 262
Chenery , HollisD ., 408n , 409
Chipman , John S., 303 , 406n , 420n
Chronics , 266 - 268 , 270 - 283

Clark , Paul G ., 408n

Classical economics , 61 - 65 , 124 - 127 ,

127 - 129 , 132 , 287n , 481 , 489
Coase . R . II . . 403

Cobb -Douglas technology , 480
Cobb -Douglas type function , 177- 178, 182
Cob \veb theorems , 399 - 403
Constant returns to scale , 301 - 312 , 315 ,



INDEX510

Efficient chronics , 291 - 293

Efficient paths , 452 , 455 , 467
Efficient program , 362

Eisner , Itobert , 361

Employment . See also Full employment ;
Unemployment

under balanced budget , 148, 150
and capital accumulation , 155- 167
in classical economics , 61 - 62 , 63 , 6 -1

as equilibrium determinant , 121
and flexible \vages , 128

in Keynesian economics , 66, 68 , 69
multiple -region theory of income and

trade , 201 , 206 - 207 , 217
and ratio of national income to

productive capacity , 158
Enthoven , Alain C . , 428

Equation of exchange monetary theory ,
74

Equilibrium
in asset theory , 75n
and interest rate , 248

long -run , 117- 118 , 144- 145, 481 , 489
in Keynesian system , 105
monetary , 105 , 117 - 118

in monetary economic gro \vth model , 489
in multisector inventory model , 409
and nonlinear acceleration , 231 , 232 ,

235 , 239

in nonmonetary economic gro \vth model ,
481

and process analysis , 93- 100
and quantity theory of money , 124- 127
real , 121 - 122

short - run , 489

underemployment , 122- 124 , 131
I~quilibrium systems , macroeconomic

analogue of , 178- 180
Euler ' s theorem , 306 - 307

Expansion rate . See also Gro \vth rate
and aggregation , 329
and interest rate , 347

maximum , 327

minimum , 327

Xeumann , 314 - 315 , 316 , 455

Expectations . See also Cobweb theorems ;
Inventory behavior

ex ante analysis of , 384
and interest rate , 215 , 2 .19- 256

and multisector analysis of inventory
cycle , 405 - 129

and portfolio behavior , 489
and price movement theory , 384 - 103
and the theory of interest and money ,

102

and slump economics , 72

Consume , propensity to , 71, 135, 148, 436
Consumption

in closed input -output model , 348 - 349
and golden rule turnpike property , 400
in multiple -region theory of income and

trade , 205 - 206

in multisector inventory model , 414
optimum , in a sequential utility analysis

of accumulation of risky capital ,
439 - 440

and optimum growth paths \, ithin a
finite horizon , 496

Consumption function , 150- 152, 236 - 237 ,
415n , 436 , 443 - 445

Consumption -savings plan , 105- 106
Credit and banking monetary theory , 74
Credit inflation , 17 - 18

Cycles , 19- 60 , 331n , 380 - 381 , 402 - 403 .
k) ee also Business cycles

Dean , G . W ., 399

Debreu , Gerard , 420 , 437n

Decentralization , 269 - 270 , 279 - 281 , 284 ,
285 - 287

Deficit spending , 486 , 487
Deflation , 72 , 134 - 135 , 487 , 489

Demand and supply , joint , 75, 76, 78
Demand in modified von Xeumann model ,

331 - 332

Deposits , active and idle , 90- 91, 94- 95
Depreciation , 365n , 366 , 371 , 480
Depression , 16, 69 , 230 , 233 , 234 , 236 , 237
Determinate system , 75 , 77 , 350 , 352

Diminishing returns , 80 , 311
Disconnected economy , 317
Disturbances . See also Fluctuations

and cobweb theorems , 400

and dynamic feasibility , 417n
and inventory speculation , 392 , 394 - 396 ,

~ 97

and multisector analysis of the inventory
cycle , 418

random , 386 , 402

and rational expectations , 386 , 387 - 389 ,
:)' \ )() - :)' 91

and summation of random causes as the

source of cyclic process es, 45- 46
Divisia , F ., 74 , 186

Divisia index numbers , 171 , 173 , 177

Domar , Evsey D ., 364 , 366n
Dorfman , It ., 342 , 346 , 451 , 452 , 400

Dresch , Francis , 170 , 171 - 177

Duesenberry , James S., 241n
Dynamic models , 341 , 385

Efficiency , 271 , 284 - 291 , 450



~
 

. . " - -

-

- - - - - - - - - - - - - - - ~ - ~ - - - - - - - - ~ ~
 

~ ~
 

~

~
 

~
 

~
 

( ' D : : I ~
 

~
 

~
 

- ~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~ A
 

~ A
 

~
 

~
 

" ~ , ~ A
 

~ A
 

- ~
 

~ A

~

~ . . . . ~ " " p ~ : : : : : O
O

O
 

00
00

 

- . - . - . - ' ( ' D ( ' D
P

P
 

~ P
 

P
P

P

~ ~
 

~ ~ - - : . . . . . . " ' ~ ~ ' - ' In ~
 

.

~
 

~
 

5 . ~
 

~
 

0 ~
 

' 00
 

J ~
 

~
 

: : : . ? . ~
 

S
 

- ; : ; - ~
 

~
 

~
 

~
 

~
 

~
 

~ ; fi ~
 

~
 

: - : ~ : - : ~
 

~
 

~
 

; : ; es
 

~
 

~
 

  ! : : ; ~
 

5 . ~
 

5 . - 5 . ~
 

~
 

~ ' <
 

~
 

- g

~
 

( ' D
 

~
 

~
 

~
 

P
 

~
 

~
 

N
 

0 0 ~
 

p ( ' D
 

- 00
 

00
 

- 00
 

~
 

00
 

. , . . . . . . . . ' " ~
 

- ~ ~
 

00
 

0 p V ' - . . . . ' - ' ~
 

~
 

- - ! C
J1

 

. . . . . ~
 

- : ; 00
 

00

-
. 0 ~

 

C ) c . - p ~
 

~
 

- . p ( ' D
 

0 0 00
 

" ' " ' ~
 

( ' D
 

' <
 

- - . - . - - . 00
 

~
 

( ' D
 

' <
 

~ . . : . 00
 

. . : . - 0 - 0 ( ' D
 

' - ' ( ' D
 

P
 

0 - P
 

- - ! " " ~
 

( ' D
 

C
J1

 

~
 

. , . . . . , . . . : : I P
 

. , . . .

o
- ; ! : . ~

 

O ( ' D ~ ' ( J ; ~ ' O : = : 1 " : : I ? ~
 

V
ro

: : - A ~
 

~
 

~ ~ ~
 

P : : I ~ 5 ' ~
 

~
 

: : I : : I : : I ; I ; oo ~
 

~
 

: : I ? ~ ; - ~ ~ : : I ~ " ' ~ : . <
 

I p : = : 1 " : = : 1 " ~ ' O : = : 1 " f : ;

~

, = " . 0 - ~ : : 1 " " ' t ~
 

~
 

oo ~ ~
 

~ : : I ~ ~
 

: : 1 : : 1 : : I ~ . ~
 

M ~ ' f ~
 

. Y ' - ~ - - ' cr
qP

 

O - cr
q

' - " ~ ~ p - ' g . ~ ' O ( ' D
b 

~

'
= " . 0 f : . . ~

 
~

 

~
 

~
 

. . . . . P
 

0 - ~
 

~
 

- ( ' D
 

( ' ) ~
 

~
 

( ' D
 

0 - ~
 

~
 

- . . . . ' . W
 

~
 

H
 

g - 00
 

, . ow
 

~
 

; 1 ; 00
 

~
 

~ O
 

~
 

~
 

~
 

~
 

- - ! : : I ~ . , . . . P
 

p p . . , . . . ~

O

: : l ~ C ) ' " , . . , 0 L ' < : O
O

- - ! ' - - ' . : " ' ~
 

- ( ' D
 

0C
J1

. - " . _ ' - V ~ ~ O ~ ' H
 

~ . . . . . . . C ) . - . . - . . . ~ ' - " . , . . . - . ~

:
: IO : : lIg

 

. ! . . C
J1

 

~ 5 ' ~
 

~ O
 

q ~ ~
 

f ; ; " ' " : : I ~ ' : . - -~ 9 ? " " S
C

D
pc

. - ~
 

' < O
O

~ : ' . I ~
 

~ A ~
 

O ~
 

( ' D
 

- ~ : = : 1 " gs : >
 

P

~
 

~
 

~
 

I ~
 

~
 

I ~ - : : I " ' " ( ' D
 

0 - : : 1 " " ' ~
 

0 < : ~ ~
 

~
 

- ~
 

~
 

~
 

~
 

O - ~ O
O

 

( ' D
 

00
 

~
 

~

g
, ~ - ( ' D

 
~

 
  2 : ~

 

: : : . ~
 

C
D

~ ' : ' 0 00
p

. < = ; . ; : ; ' ; : . : ~
 

0 ' : ~
 

< : : I - . ~ A
 

00
 

~
 

_ . : ~ ' <
 

~
 

~
 

~
 

00 ' - - ! ~
 

: . <
 

V : I ~
 

i - - ! ~

~
 

. . . . O - ~ ~
 

P
 

~
 

0 0 - : : ~
 

- - ! ~
 

~
 

C ) ~
 

- . P
 

- . ~
 

~
 

, ~
 

0 O - ~
 

~ ~
 

, ~ - . . . . . ~
 

. : oo ~
 

c . - - - ! 0 - ' 0 ~
 

~ , . , ~
 

. , . . .

.
. . . ~

 

C ) ~
 

~
 

, . . . . 0 : : 1 00 ' . , . . . - . 0 ~
 

' * ' : : 1 ~
 

~
 

~
 

' * ' . . . , ~
 

p C ) - - .

-
- ! ( ' D

 
0 - ~

 

: : : . . ~
 

~
 

~
 

' * ' ' 0 ~
 

C
D

 

~
 

, < : : I : : I C
J1

 

~
 

~
 

~ C
D

 

~
 

0 - ~
 

~
 

~
 

~
 

( ' D
 

~
 

C
J1

 

~
 

- . ~
 

: : I ~
 

~
 

- ~
 

0

~
~ ; fi ~

 

~ ~
 

C ) ~ ~
 

~ - - ! ( ' D
 

~ ~
 

~
 

~
 

00 ' : - - - 0 ~ " ' : : I C
D

~ O
O

~ ~
 

00
 

~
 

C ) 00
 

0 - . . . . oo . - ~
 

~ ~
 

: : I

~
 

0 - 00
 

c . - - - ! - . . . C ) 00
 

~
 

C
D

 

0 0 : : 1 0 ~
 

" " ~
 

00
 

00
 

C ) ~
 

~
 

. , . . . - . ' " , , ~ - - ! ~

~

5 ) ( Jq
 

- ' : : 1 ~ ~
 

- " " ' C
J1

~ 00
 

- c . - 0 ~ C
J1

 

O
C

D

~
 

~ - - ! C
J1

: : 1 ~ : : I ~
 

. - . . ~
 

0 C
 

C
O

~ C ) -

~
 

~
 

( ' D
 

g ~
 

? ~
 

~
 

~
 

: : I ~ : : I ( ' D
 

~
 

- C ) ~
 

- - - ! ' = " . ~
 

~
 

~
 

~
 

O ' ' = " . : : I M
 

C
J1

 
C ) ~

 

I

~
C

J1
 

- - : . . c +
 

C
J1

 

, . , ~
 

~
 

~
 

~
 

' 0 C ) - 0 s : : oo ~
 

~
 

~
 

00 : : 1 0 ~ : . <
 

~
 

~ ~
 

~
 

~

(
' D

 

0 ~
 

- - C ) - ' - ' - ( ' D
 

~
 

: : I C
J1

 

C
J1

: : 1 - - ! ~

~
 

P
 

- - ~
 

O
O

~
 

- ~
 

( ' D
 

- ~
 

C
D

 

~
 

~ O
 

00
 

C
J1

 

O ~
 

~
 

0 ~
 

' 0 ~
 

~
 

- - ! C
J1

~
 

- ~
 

~
 

~
 

C ) ~
 

- . I : : I - . ' 0 . . . . . ~
 

' * ' < = ' ~
 

~

C
D

 
, : ; : . 00

 

' ij1 . : : I ~
 

~
 

~
 

' ; ; ~ : : i : : s : : ~
 

~
 

~
 

~
 

~
 

g ( ' D : i ; ; ~
 

~ O
 

~
 

-

~
 

~
 

~
 

C
D

 

t : : : ; . , . . . c . - ~
 

C
J1

 

~
 

~
 

~
 

( ' D
 

00
 

S
 

O ' ~
 

~
 

~
 

0

~
 

' <
 

~
 

- - ! O ' 00
 

~
 

~ : : I C ) ~
 

~
 

' 0 : : 1 C
D

 

C
D

 

~

-
- ! ~

 

~ : : I ' ; ; - . . . . ~
 

~ ~
 

' ; : : - . - 00
 

- - ! -

00
 

~
 

~
 

~
 

0 - C ) ~ . . . . : = : 1 " ~
 

O ~
 

i -

- 

0 - - , 00
 

0 - ~
 

~
 

c . - . ' <
 

~
 

~

'
- ' - - ~

 

- ~ . - . .

-

. - 0 - , ~
 

' " " ' C ) ~
 

~
 

( ' D
 

P
 

( ' D
 

< = ' -

c
. - ~

 

" , . " " " ~
 

' " " ' , . , 00 , . , , . "

Exports, 205-206
Ezekiel, 1\1., 400, 403

Fei , John , 479

Ferguson , T ., 386n
Fertility -mortality schedules , 303
Fetter , Frank A ., 287

Firms , 110 - 111 , 406 , 408 - 411

Fisher , Irving , 77, 80 , 83, 296 , 416n , 478 ,
487

FlorenceS ., 83

Flow variable , 499 , 504
Flows . 117 - 118

Fluctuations , 10 - 15 , 64 - 68 , 380 - 381 . See
also Disturbances

Foreign investment , 483
Foreign trade , 218 , 219 , 244
Foreign trade multiplier , 217 - 218
Fourier 's analysis , 35 , 37
Fo \vler , It . F ., 403

Free disposability , 470 - 175
Frisch , ltagnar , In , 89 , 229 , 241 , 380

Frobenius matrices , 307 , 420 , 460 , 464 ,
465

Frobenius root , 460

Frobenius theory , 459
Full employment

and capital accumulation , 156- 157, 166
and ex ante substitution possibilities ,

366 , 372

in generalized classical economics , 72
in Keynesian economics , 104
and interest , 116 , 160 , 244 - 245

and investment growth , 160
and junking process , 164
and nonlinear acceleration , 242n

and the theory of interest and money ,
1 ' 2' 2- 1 ' 2:>'

Functional dependence , theory of , 173,
175

Functional equations , 7, 438 - 439
Funds on money market , 91 - 93 . See also

Money , quantity of
Futures , 76 , 393

Gale , David , 451 , 454

Game theory , 317 - 319
Gaussian curves , 24 , 27 - 28 , 51n , 54

Georgescu -Roegen , Nicholas , 301 , 340 ,
361 , 412n

Gesell , Silvio , 484

Goodwin , R . M ., 303 , 340 - 341 , 399 , 400 ,

401 , 406n , 409n , 420n

Government . See Central planning
Governmental forecasting , 399
Graham . F . D .. 223



512 INDEX

70- 71, 72
as generating income, 158

Income (continued )
and employment , 149
equilibrium level of , in process analysis ,

96 - 97 , 98 - 100

guaranteed growth of , 164- 166
multiple -region theory of , 201 - 226
redistribution of , 147 , 154

Income period , 106 , 109, 140
Index numbers , 169 , 171 - 177

Inefficiency in modified von Neumann
model , 322 - 324

Inflation

in classical economic theory , 64
credit , 17 - 18

cumulative , 72 , 134 - 135
and interest rate . 114 - 115 . 116 - 117 . 245

in Keynesian economic system , 72,
1 ?' 4 - 1 ?' .~

in monetary economic growth model , 488
self - acceleration of , SOn

and wage rigidity , 134- 135
Information , 385 , 390

Initial conditions , 7- 8 , 9 , 229 , 232

Innovations , 234

Input -output analysis , 364
Input -output models , 301
Input -output system , 341 , 343 - 344 ,

348 - 349 . See also Leontief inpu, t -
output system

Intensity in modified von Keumann
model , 315

Interest rates

in accounting , 285
in actual economies , 284 - 285

and asset preference , 108, 109- 110, 249
bill , 261 - 262

bond , 262

and capital theory , 298
under cheap money policy , 261 - 262
in classical economic theory , 63, 65,

132 , 489 .

and competitive valuation in a dynamic
input -output system , 343 , 346 - 347

and demand for money to hold , 132
determinants of . 143 - 145

and disposition of income versus wealth ,
478

and efficiency , 284 - 291
equilibrium , 132 , 248 , 250
and ex ante substitution possibilities ,

371 - 372

and expansion rate , 314, 318, 333, 347
and flexible wages , 128 - 129

full employment , 135, 262
in generalized classical economic theory ,

70 - 71

and Hicks 's theory , 139
influences upon , 244
and institutional factors , 145

as investment cost , 140 - 143

and investment rate , 256 - 258

in Keynesian economics , 66, 67, 68, 69,
72 , 245 - 246

I .lerner on , 135 - 139

and liquidity preference , 133
long -run equilibrium of , 114- 117, 118,

144 - 145

long -term , 69 , 251n , 254n
in a macrodynamic theory of business

cycles , 4
and marginal productivity of capital ,

293 - 294

market , 79 , 84n , 96

minimum , 68 , 69 , 110 , 140

effect of monetary forces on , 245 - 249

in monetary theories , 74
natural . 72 . 96 . 134 - 135

negative , 484
in Neumann model , 314 , 316 , 318 , 333

nonnegative , 289 - 291
and optimum amount of capital , 295
and portfolio behavior , 484
as price of \vaiting , 79
and prices , 298
and process analysis and equilibrium

analysis , 94- 95 , 96
and profit , 249
and rigid wages , 133, 135
and saving , 479 - 481
and securities holding , 108, 109, 139
short - run equilibrium of , 111- 114, 144
short - term , 69 , 257

subjective , 79
and thrift , 258

and transaction demand for money , 111

upper bound of , 343 , 347

Inventory behavior , 407 , 409 , 422 - 426
Inventory equation , 409
Inventory practices , 405 - 429
Inventory speculation , 391 - 399 , 407
Invest , propensity to , 136
Investment

and buffer -stock behavior , 414

in classical economic theory , 62 , 63
and equilibrium analysis , 97
ex ante , 414 , 482

and ex ante substitution possibilities , 366
ex post , 414
and foreign trade pattern , 218 - 223
in generalized classical economic theory ,



513I~DEX

J..ange, OHcar, 102, 125- 127, 135, 170, 3G-l
LeCorbeiller, P., 288, 238n
J..eontief, Wa.'3sily, 298, 310, 412n, 417n,

418n
J..eontief input-output matrix, 226, 413
J..eontief input-output model H, 301, 315,

332- 333, 349-352, 353, 450-4G5
J..eontief input-output system, 341 n, 346
J Jeontief tables, 206
J.Jeontief trajectory, 352n
J..erner, A. P., 135- 139
Liapounoff's condition, 50, 51 n
J..icnard construction, 243
J..icnard method, 240
J ..indahl, Erik Robert, 296, 297, 298
J..inear programming, 352
J.Jipschitz condition, 501 n
J.Jiquidity, 86, 107
J..iquidity preference, 66, 71, 75, 127- 129,

130, 131, 133, 246
J-.loanable funds, 97
J..oans, 107- 108, 246n
Long hoards, 252, 262
Losses, dynamic, 87- 88
J..undberg, Eric, 89, 405, 409

l\Ic Kenzie, I Jionel, 451
~Ialinvaud, Edmond, 455
~Iarginal-efficiency-of-capital schedule,

63. 66. 67. 68. 70
Marginal productivity, 491
Marginal productivity equation, 79, 81,

168, 170
Marginal productivity of capital, 293-294,

295
Marginal productivity of labor, 381
Marginal propensity to consume, 147,

241n, 420-421, 436, 443, 444
Marginal propensity to save, 159
Marginal propensity to spend, 212- 215,

218, 220-223, 224- 225
Marginal rate of substitution, 491
Marginalists, 67
Markov stochastic process es, 335, 396
Marschak. J.. 107
Marshallian supply and demand, 112
Marshallian theories, 67
~larx, Karl , 155, 156
~latrix game theory, 317, 319
l\latrix multiplier theory, 406n
May, Kenneth, 195, 196
l\lav \vald, K ., 366n
Medium of exchange, 105, 107, 139,

141- 142. 483
Mellintransforms, 336
Menger, K ., 438

Investment ( continued )

gestation period of , 2 - 3 , 11

effect of gro , vth on , 164

and guaranteed gro , vth of income ,

164 - 166

inducement for , 71

and long - run equilibrium , 118 , 119

and macrodynamic theory of business

cycles , 4 - 6 , 18

marginal efficiency of , and interest rate ,

143 - 144

in multiple - region theory of income :'lrul

trade , 215 - 218

in multisector inventory model , 414

[ tnd nonlinear [ tcceler :' ltor , 232

and nonlinear oscillation , 234

in proce ~ s analy ~ is and equilibrium

:.tnalysis , 00 , 91 , 92

[ tnd productive capacity , 158

[ tnd " age rigidity , 133 - 134

Investment lag , 237 - 243 , 409n

Inve ~ tment multiplier , 216 - 218

Investment period , 297

Investment rate , 256 - 248

James , It . \ V . , 90 , 378

Jesness , O . n . , 399

Jevons , William Stanley , 296 , 297

Joint production , 301 - 302 , 451

.Joint - probability distribution of future

yields , 83

Junking process , 165 - 166 . See also

Obsolescence

Kaldor , ~ . , 148 , 248n , 254n , 393n , 398 ,

401 , 482

Kalecki , ~ I . , 89 , 157 , 2 ! 7n , 255

Kemeny , J . G . , 404 :

Kendall , ~ I . G . , 390n

Keynes , John ~ Iaynard , 01 - 73 , 75 , 83 ,

88 , 92 - 97 , 110 , 155 , 168 , 24 : 5 , 240 ,

251 , 255 , 258 , 44 : 3 - 4 .! 4: , 478

Keynesian case , 112 - 113 , 145

Keynesian economic system , 131 - 132

Keynesian theory , 105 - 124 , 133 - 134 :

Khinchin . 1 \ . . 49n . 51n

Klein , La \ vrence R . , 184 , 185 - 186 , 245n

Knight , Frank H . , 87 , 297

Koopmans , Tjalling C . , 279n , 437n , 453 ,

455 , 493n

Krein , M . , 306n

I .. abor , 104 , 157 , 348 - 349 , 369

I .. abor coefficients , 364

I .. abor theory of value , 68

Landry , . .\ dolphe , 298



514 INDEX

Metzler, I.Jloyd, 303, 405, 406, 408, 409,
412, 420, 426, 428

Mills, Ed\vin, 408
T\Iitchell, W. C., 28n
(Modified) golden rule gro\vth path, 498,

502, 503

Natural gro \vth rate , 481 , 482 , 485 , 486
Natural interest rate , 72 , 96 , 134 - 135

Natural resources , 367 - 368

Nerlove , 1\ 1 ., 389 , 400 , 401 , 428

Neumann , J . von , 301 , 416n , 450
Neumann balanced gro \vth path , 464
Neumann facet , 451 , 452 , 455 - 465

Neumann model of an expanding
economy , 291 , 314 - 333 , 341n , 347

Neumann price vector , 455 , 459
Neumann prices , 450 , 452
Neumann rays , 450 , 452 , 455 - 465 , 467
Neumann -1\lorgenstern utility theory , 437

l\Iodigliani , F., 241n, 24Sn, 247n, 38S,
401, 402

Money . See also l\Iedium of exchange
demand for , 63, 6S, 66, 106- 110, 146
demand for , to hold, 114, 140
quantity of
in classical economic theory , 62, 63, 64
and equilibrium analysis, 97
and flexible " ages, 128
and interest rate, 24Sn, 249- 2S6
in Keynesian economics, 66, 67, 68
and I .lerner's theory of intere~t rate, 139
and liquidity preference, 133
in process analysis, 90
theory , 68, 10S

transaction demand for , lOS- Ill , 114,
128

t\VO purposes of, 105
variable value of, 487

l\Ioney holding, 109, 112, 114, 140,
252-253, 284, 289. See also Cash
hoarding

~Ioney market, 111- 117
l\Ioney \vages, 61-62, 64
l\Iorgenstern, Oskar, 464
Morishima, l\lichio, 340, 341n, 342, 345,

347, 352n, 361, 406, 451
l\lortality rate, 335, 337
l\losak, Jacob L., 212
l\losak's theorem, 217
l\lultiplier , 66
dynamical, 234- 237

l\Iulticlier effect. 93. 119. 147- 154
11 ultiplier theory, 159
Multisector multiplier theory, 40Gn, 420n
Muth, J. F., 38Gn, 395n

K ew techniq \ les , 376 , 377 . See 0 [ . - ; 0

Innovations ; Technological progress

X online  ar consumption function , 152 - 154

K online  ar difference equation , 301 , 302 ,

303

Nonsatiation , 492

" Xon - tightness assumption , " 277n

Xurske , Ra ! ! nar , 219n

Obsolescence , 163 - 164 , 165 - 166 , 3G5n

Ohlin , Bertil , 96

O \ vn - yield , 483

Parceval ' s theory , 47

Pareto distribution , 335 , 339

Pareto principles , 271 , 272

Perloff , II . S . , 148

Pigou , A . C . , 61 , 83 , 168 , 245n

Pigou effect , 489

Poincare - I . Ji6nard method of graphical

integration , 238

Poincare limit cycle , 242

Pontryagin , L . S . , 491

Population , 307 - 308 , 337 , 374 , 375

Portfolio choices , 478 - 179 , 483 - 189

Preference

and interest rates , 290

and turnpike theorems , 467 , 468 , 470 ,

475 - 177

Preference rates , 77 , SO , 84

Priee vector . 274 - 279 . 281 - 285 . 316

Prices . See also Keumann prices

in dynamic input - out system , 342 - 344 ,

361

formation of , 80 - 81 , 342

future , 82 - 83

imputed , and optimum gro , vth , vi thin

a finite horizon , 494 , 497 - 498 , 504

level of , 122 , 125 , 129 , 487

in a macrodynamic theory of business

cycles , 16 - 17

in a modified von Keumann model , 315

movement of , 384 - 403

rigidity of , 407

serial correlation of . 403

theory of , 74 , 84

" Principle of optimality , " 438n - 439n

Process analysis , 89 - 101

Production

capitalistic , 266 - 272 , 296 - 297

decentralization of , 269 - 270

influence on interest rates , 244

in a macrodynamic theory of business

cycles , 16 - 17

primary factors of , 267n



.
. . . 0 ~

- 

~
 

c , , ~ - ~ .

01
 

0 >
 

- .

~
 

~

~
m

m
m

m
m

m
m

m
 

m
m

 

m
 

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
 

m
m

 

m
m

:
: ~ ~ ~ ~ ~ f : " c " ' "oc " ' "o ~ ' " ~ ' ( " )o
 " " " ' i ; ! : ' d ' d oo : : : ; " : : : ; " : : : ; " ~ ' - ' ~ C
1

> C
1

> C
1

> ( " ) ( " ) ( " ) ( " ) ( " ) ~ ~ ' ! oj ~ . . , ~ C
1

> ~ ~ ' ~ . . , ~
 

~ . . , ~

~
~ ~ ~ ~ ~ . ~

 

~
 

~
 

~ ~ ~ C
1

>
 

C
1

>
 

- ( " ) ~ ~ ~ ~ s . . , ~ ( " ) ( " ) ~ ~ ~ ~ ~ ' < ~ ~ O
O

~
 

~ xw ~ ~ < : < : ! oj -

/
) w

 
w

 
w

 
w

 
C

1
>

 
~

 
~

 
~ . . , ~ . 0 . ' : t ! oj

 
~

 
~ ' o . 0 . ~

 
( " ) ~

 
( " ) . . , . . 9 ~ . ' { ; ' { ; S

 
~

 
0 ~

 
< : ~

 
~

 
~

 
~

 
~

 
~

 
~

 
~ - 0 C

1
>

 
0 . c " 0 . M

 
' " ' ( " ) 0 . - , - C

1
>

 
. . , . . ~

 
$ ' g

,
. . c " ' " c " ' " c " ' " - . ( " ) S

 
. . . . . . . . - ~

 

~
 

0 . ~
 

: : : ; ~
 

' - ' ~
 

cD
 

~
 

: : : . ' " C
1

>
 

- . ~
 

- w
 

! oj
 

! oj
 

- C
1

>
 

W
 

' - ' ~
 

0 >
 

~ . . . . . - = ' O > ~
 

- ~
 

~ .

~
. ~ . ' ; : . - ' ~ ' ~

 
0 _ . ! f1

 
< : ~

 
< : S

 
~

 
~

 
- . ' 0 ( " ) ~

 
- . - C

1
>

 
- o ~

 

5 ~ ' O
 

~ ~
 

. ? w
 

g ~ . ~
 

. . . . ~
 

~
 

c " ' " - . - ' 3 C
1

> , D
 

- . 0 >
 

( \ ) ~
 

C
1

>
 

~
 

~
 

! Jq
 

- - - ( \ ) < :

~
 

~
 

~
 

~
 

C
1

>
 

~
 

~
 

- C
1

>
 

~ , C
1

>
 

~
 

ro
 

~
 

f : " . ~
 

0 ~ ~
 

~
 

( " ) ~
 

~
 

~
 

e - . - . . ' ; : : C
1

>
 

~ ~
 

- , ro ' ~
 

~
 

' d ' d ~ N
 

0 . ~
 

( " ) ' <
 

~
 

~
 

~
 

x cc : ; S
 

~
 

~ ; : j ~
 

iiJ ' 0

:
: : - . f : " , ' ; ! : , ' ; ! : , ~ O ~ ~

 
( " ) ~ ~ - ~

 
_ . o " j ' " S . . , - , E . - . . . , . . . - " ' w

C
1

>
 

( " ) : : r : : ~ oo ~ w " " ~
 

( \ ) C
1

> Z ~ ~ C
1

> < : ~ C
1

>
 

. . , ~
 

. . , - , ~
 

c " o ~
 

0 -

:
> oo

o

( " ) S ~
 

" " ~ 0 " , , ~ ' d ~ 0 ' d ~
 

< : . . , ot
O

 ( " ) , D
M

o

. . , ' " ' o . ~
 

@
 

cc : ; cc : ; ~
 

~
 

w
 

_ . ~
 

~
 

= ' ( " ) . . , ~ ' d " " ' = ' ~

;
j ~

 
~

 
~

 
C

1
>

 
' <

 
m ~ ~

 
~

 
~

 
~

 
; } ; ' 0 ( p " ! f1

 
~

 
C

1
>

 
( " ) C

1
>

 
f : " . . ? - g ' . 9 ~ . ; O~

 
~

 
" - - : " ~

 
- ~

 
~

 
~

 
~ . ; ~

 
- ~

 
~ ~

 
~

 

. . . . ~
 

0 . ~
 

~
 

. . , . . C
1

> . . . ~
 

S

~
. . . . . ~ ' w

c
, , - " " C

1
> oo ' " " ' ; ! : . C

1
>

 
~ O

 

~ ~ . . , W
rL

~ w
O

oi
c

" ' " - ' ~
 

l . ~ . J ~ ~ ~
 

. . . . C
1

> ~
 

~
 

~
 

~ 00 " " jC
1

>

g 
~

 
~

 
. . , . . ~

 
c " 0 ~ ~

 
to

 
( " ) ~

 
J " @

 
~ ' g ~ , o . 5 ~

 
~

 

~
 

~
 

' ; ! : . ~
 

S
 

- d : . t . ' : t - : tl ! f1
 

~
 

~
 

~
 

~
 

~ . 0 >1
 ~
 

C
1

>
 

S ' ~
 

~ . . , . . 0 ' ~
 

g ~c " ~ . . ? . . , ~ "

"
~

 

- C
1

> - ' , . . , . . O
1

' < " L ~ aq
O

 

< : " ' " ' O ~ - ' ~ " " ' ~ - ' ~
 

0 " ~ o . . . . . . , ~ oo ~ o . . . . ~ -

~
 

~ < ; ~
 

c " . . . . . 01
 

~
 

' " - 01
 

( " ) 0 - 0 _ ' I . . . . C
1

>
 

uo : : ; f : " , ~
 

c " ~
 

~
 

~ ' oo
 

~
 

C
1

>
 

- - ~
 

. . . . . " . . ~
 

- ~
 

. . . . . ~ . . . . ~
 

T
il 

w
 

~
 

0 . ' <
 

. . , . . . . . . . 0

-
. , . ~

 
~

 
c " V - lO

O
 

. . . . . ~
 

01
 

w
 

0 < : 0 > ' " ~
 

~
 

~
 

0 >
 

w
 

o . . , . . ~
 

~ , . . , - ~
 

~
 

~
 

' " C
1

>
 

W
 

0 01
 

to

0
- ~ ~

 

. . , . . c " 0 >
 

~
 

~ C
1

>
 

. . , ~
 

~
 

~ ' <
 

< : ~
 

C
1

>
 

T
il 

. . . z - - , c " ~
 

T
il

~
 

oo ~
 

- C
1

> ' ; ~
 

- : t ~ , - ~ ~
 

. . . . ~ ! oj , g - b - >

~
 

to
 

. . , . . to
 

0 >
 

~
 

~
 

~ . . . . - w
 

. . , ' ~
 

01
 

~ ~ " - . - : t ~
 

01 . . , . . ~
 

~
 

to
 

0 - to
 

! f1
 

0 S
 

- ~ . ~
 

~
 

~
 

~
 

~
 

. ;

~
. 0 >

 
c " ~

 
~

 
~

 
~

 

~ . . , - ~
 

~
 

cc : ; : : : ; " ; . 0 >
 

~
 

c " . . , . . ot
 

~
 

S ? . . , . . , . " " ! ~
 

0 - c " ~
 

~
 

0 00
 

to
 

0 >
 

C
1

> " ' " ~
 

: : ! . Q ' rf
i

' to
 

. . , . . c "

-
, 0 >

 

I ~
 

. . . . . - : t C
1

>
 

- ! oj
 

~
 

~
 

- : t - : t ~
 

- " ' " " ' " ~
 

0 c , , ' " c " . . . . c " ' " - : t 01

ffi
 

~
 

c " c 01 ' <
 

0 to
 

~
 

. . , ~
 

~
 

T
il 

8 0 >
 

~
 

to
 

0 0 ~
 

~
 

~
 

I o ' - ' . . . . ~
 

~
 

T
il 

0

. 

" ' " T
il 

~
 

~ ~ , ~
 

~ ~
 

' ; ! :o ' ~
 

0 >
 

~
 

. ? ~
 

~
 

~
 

~
 

~ . . . . . ~
 

to
 

~
 

~
 

~
 

~
 

g - ~
 

- ~
 

. . -

~
 

" ' " - : t ' " " T
il 

w
 

I c " - : t to
 

. . , . . ~
 

- " ' " - . T
il 

01
 

- 0 - c " . . , . . c "

0
) ~

 

~
 

~
 

tO
O

 

0 T
il

. t ~
 

1 ~ " " ' to
 

. . , . . ~
 

- : t ~
 

- : t ~
 

- ~ " ' " ' d ~
 

~
 

" ' " o > to . . .

"
' " c " ~

 

. . . . . . . . . . 0 I ~ . c " ~
 

" ' " c " - " " " ~
 

~
 

to
 

00
 

. . , . . ~
 

~ ' <
 

to
 

~
 

0 T
il

I 

T
il 

C
1

>
 

. . . . " " 0 c " ~
 

- c 00
 

~
 

to
 

0 0 ~
 

- : t w
 

C
1

>
 

~
 

- ~

c
" " ' " - : t ~

 

~
 

~
 

~
 

" ' " 0 . . . . . . ~
 

= ' . . , . . < : ~
 

- - , 0 . 0 >
 

" ' " c "

00
 

- : t I w
 

C
1

>
 

( " ) ~
 

" " L - ' . . . ~ . ' " ' ~
 

- tO ~
 

~
 

, . . . c " c , , '

T
il 

~
 

c " c " ' " 0 - " " - " " ~ . . , . . " " " . . . . : : : ; : : : . -

.
. , . . T

il 

0 S
t 

~
 

< : 01
 

~
 

0 ' to
 

~ ' ~ C
1

>
 

, ! . . . ~ O >

'
" ' " 00

 

( " ) m
 

~
 

C
1

>
 

- - 00
 

- . ' " ' " , -

246-250,

function , 415n

Random series , 33 , 47

Random ,vaves , 48 - 59

Rational behavior , 104 , 125 , 128 , ' 146 ,
168 - 173

Raw materials , 86

Rayleigh , Lord , 239
Real forces , 244 - 245 , 255n

Recession , 16

Recovery , 15- 16
Reddaway , W . B ., 94
Rediscounting , 69n
Resources , idle , 147

Risk , 83 - 84 , 87 , 107 - 108 , 140 ,
435 - 148 , 486

Robert  son , D . H ., 74 , 89 , 93 , 95 , 245 ,

254n , 426n

Robertsonian consumption
Robinson , Joan , 157 , 482

Rose , Hugh , 452n
llo ,v vector , 315

Rutman , S ., 306n

Prosperity, 16
Public policy, 101. See also Central

planning
Public prediction, 385-386
Public spending, 147. See also Budget

Radner, Roy, 451, 458, 466-477
Rae, John, 296
Ramsey, F. P., 448n, 490, 493n
Random disturbances, 386, 402

Production ( continued )

in process analysis model , 91

and rate of return on capital , 481

and real equilibrium , 122

Production coefficients , 364 , 451

Production conditions , 75

Production cone , 451

Pr ()( ll ] ~ tion function . 173 . 301 , 30 -1 , 3G -! ,

367n - 368n , 479 , 491

Production period , 297

Production process  es , 451

Production rate , 365

l :>roductive capacity , 161 , 162

Profit

and credit inflation , 18

and interest rate , 249 , 258

in a macrodynamic theory of business

cycles , 1 , 4 , 18

zero , 450 , 452

Profit maximization , 28 -1, 285 - 287 , 409

Programs , 352 - 354 , 356 . See also Chronics

l ~ropensity to consume , 71 , 135 , 148 , 436

Propensity to invest , 136

Propensity to save , 97 , 136 , 143 - 144 ,

161 . 374 . 380



335-339

Walras, Leon, 74, 297, 301
Walras la" , 146
Walrasian stability, 395
Walrasian system, 128
Wealth, Pareto distribution of,
Wealth coefficient, 443
Weingartner, II . M., 401
Welfare economics, 294
Wickscll, Knut , 72, 74, 296, 297,
Wickscll effect, 489
Wickscllian analysis, 13-:1:
Winter, Sidney, 452n
Woodbury, I\Iax A., 421, 42-:1:, 425

298

516 INDEX

and optimal inventory speculation,
392-393

and optimum gro\vth in an aggregative
model of capital accumulation, 492,

'1 "ield, 247n
\ 'icld-substitution equation, 77, 78, 81

Utility anal)'sis, 435- 448
Utility discount , 447
Utility functions
and accumulation of risky capital ,

436- 448
in asset theory , 76
instantaneous, 492, 494
logarithmic , 448
and optimal chronics, 282n

494
Uzawa, H., 452, 460, 491

137-139, 145
Wallich, I Ienry C., 149

Wage rate, 104, 121, 371-372
Wage units, 70, 134
Wages
flexible, 127-129, 133, 137, 145
rigid, 122-124, 130, 131, 133-135,

Uncertainty, 83- 84, 87, 284, 362
Underdeveloped countries, 370n, 499- 50]
Underemployment, 479
Underemployment equilibrium, 123,

132- 133
Unemployment, 133- 134, 147- 15! , 162
United States, 12, 407, 408, 422-425

Yields, 76
Yule, G. U., 21n, 402

Zarnowitz, V., 340

Substitution rate , 492

Supply - or - labor schedule , 104 , 105 , 145

Svennilson , Ingvar , 364 , 366n

Ta . stes , 75 , 76 , 77 , SO , 82 , 84

Tax mea . sures , 428 - 429

Taxation rate , 151 - 153 , 154

Taylor expansion , 209

Taylor series , 120 , 238

Tchebychet  I ' s theorem , 56

Tchetverikov , N . S . , 36n

Technical change , 491

Technical conditions , 129

Technical efficiency , 381

Technical progress , 366n , 382

Technological change , 389

Technological coefficients , 429

Technological development , 366

Technological kno \ vledge , 270

Technological possibilities , 268 - 269 , 467 ,

468 , 470 , 474 , 475 - 477

Technological progress , 233 - 234 , 479 .

See also Innovation

Technology , 370n , 416n , 426 , 481 , 491

Telser , L . G . , 393n

Theil , II . , 38Gn , 401

Thompson , G . L . , 4G4

Thrift , 258 - 2G1 , 445 , 481 , 489

Time - preference , 79 , 481

Timlin , Mabel , lIOn

Tinbergen , Jan , 7 , 8 , 100 , 228n , 3G4 , 401

Transformation condition , 76 - 78 , 80 - 81 ,

82 , 84

Transformation equations , 81 , 83

Transformation functions , 87

Transformation rate , 77 , 78

Tsukui , Jinkichi , 452 , 4GO

Two - country models , 223 - 226

Valuation , competitive , 340- 363
Valavanis -Vail , Stefan, 364 .
Value theory , 68, 170, 291, 298
van der }:)ol equation , 239, 240
Variation coefficient, 33, 83- 8.1
Velocity of circulation , 74- 75
Verdoorn , P. J., 364
von Keumann , J., see Keumann , J. von


