A TREATISE
ON PROBABILITY

BY

JOHN MAYNARD KEYNES

FELLOW OF KING'S COLLEGE, CAMBRIDGE

MACMILLAN AND CO., LIMITED
S8T. MARTIN’S STREET, LONDON
1921




CONTENTS

PART I
FUNDAMENTAL IDEAS

CHAPTER I
Tan MraNive oF PROBABILITY . :

CHAPTER II

ProBABILITY IN RECATION TO THE TeEEORY oF KNOWLEDGE

’

CHAPTER II1
Ter MEASUREMENT OF PROBABILITIES . g

CHAPTER IV
~—THE PRINCIPLE OF INDIFFERENCE

CHAPTER V

Oreer METHODS OF DETERMINING PROBABILITIES

CHAPTER VI

Tee WeieHT oF ARGUMENTS
vi1

PAGE

10

20

41

65

71

o




vixi A TREATISE ON PROBABILITY

CHAPTER VII

HisToRICAT RETROSPECT “ . h .

CHAPTER VIII

~~.TreE FrEqQuENCY THEORY OF PROBABILITY

CHAPTER IX

Tue Consrrucrive THEORY oF PaRT I SUMMARISED

PART TII
FUNDAMENTAL THEOREMS

CHAPTER X
INTRODUCTORY

CHAPTER XI

PAGE

02

111

115

\l‘an THEORY OF GIROUPS, WITH SPECIAL REFERENOE 70 LOGIOATL

ConsisTence, INFERENCE, aND Lo@icar Priormry .

CHAPTER XII

123

~~-Tee DEFINITIONS AND AXIOME OF INFERENCE AND ProBaBILITY 133

CHAPTER XIII

Tee Fowpamenras TeEorEMS 0F NECESSARY INFERENGE

CHAPTER XIV

gy FoNDAuENTAL, THEOREM® OF PROBABLE INFERENOE

139

144



CONTENTS

CHAPTER XV
Nuxerican, MEASUREMENT AND AFPROXIMATION OF PROBA-
BILITIES
CHAPTER XV1

OspgERvaTiONs ON THE THEOREMS OF Cmarrzr XIV, awp
THEIR DEVBLOPMENTS, INCLUDING TESTIMONY .

CHAPTER XVII
Bove ProBLEMs IN INVERSE PROBABILITY, INCLUDING AVERAGES

PART III
INDUCTION AND ANALOGY

CHAPTER XVIII

I¥TRODUCTION

CHAPTER XIX
Tez NATOURE OF ARGUMENT BY AWALOGY

CHAPTER XX

Tee VALUE OF MULTIPLICATION OF INsTANCES, OR PURE InDUCTION

CHAPTER XXI

Tgry NATURE OF INDUCTIVE ARGUMENT CONTINUED = .

CHAPTER XXII -

TEE JUSTIFICATION OF THESE METHODS

CHAPTER XXIII

Some HisToricalL NoTES ON INDUCTION

Nores oN Parr IIL

PAGE

158

164

1886

. 217

299

233

242

251

265

274



AN D

X A TREATISE ON PROBABILITY

PART IV
SOME PHILOSOPHICAL APPLICATIONS OF PROBABILITY

CHAPTER XXIV
PAGE

Tae Meawives oF OBJECTIVE CEANCE, AND OF RANDOMNESS 281

CHAPTER XXV

SoMEk PROBLEMS ARISING OUT OF THE DISCUSSION OF Caancr 293

CHAPTER XXVI

\Tm: APPLICATION OF PROBABILITY To CONDUCT . 307
PART V
% THE FOUNDATIONS OF STATISTICAL INFERENCE

CHAPTER XXVII

Tee NATORE OF STATISTICAL INFERENGE . 3g7

CHAPTER XXVIII

Tar Law oF Grear NUMBERS

-~

332

CHAPTER XXIX

TeEe Usk OF & priors PROBABIIITIES FOR THE PREDIOTION oF

Srarisricar, FreqQUENCY—emw THEOREMS oF Berwoowi,
PoissoN, anp TemenycEERR

337

< CHAPTER XXX

THE MATHEMATICAL USE oF SraTisTL

CAL FREQUENCIES wOR THE
DETERMINATION OF PROBABRILITY 4 posterrore—1EE MuTRODS
OF LaPLACE .

. 387



CONTENTS

CHAPTER XXXI
™ Tas Invamsion or BrrNOULITS THEORLM 2

CHAPTER XXXII

Tz Ispuomive Use oF Spanmoican FREQUENOIBS FOR THE
DzrzrMivaTion oF ProBABILITY @ posiersor—rEE MurHODS
oF LEexis . . . .

CHAPTER XXXin
Ourravz or a ConsTRUCTIVE Taxrory

BIBLIOGRAPHY
INDEX . . . . .

PAGE
384

391

408

429

459



