




























































































































































































































































































































































170 ANSWERS TO SELECTED EXERCISES 

wins" must also be �. By similar reasoning, his utility for "No pig and 
Molly loses" is �· His utility for the gamble "Get pig and Stewball 
wins if HH or HT, no pig and Stewball loses if TH or TT" is 
(� ) · I + (�) · 0 = � · Since he is indifferent between this gamble and the 
gamble "Pig if Molly wins, no pig if she loses," that gamble must also 
have utility = � . 
So we have: 

U(Get pig and Stewball wins) = I 
U (Get Pig and Molly wins) = � 
U (Get Pig if Molly wins, no pig if she loses) = � 
U(No Pig and Molly loses )  = � 
U(No Pig and Stewball loses )  = 0 

b. U(Get Pig if Molly wins, no pig if she loses) = 

Pr( Molly wins) · U (Get Pig and Molly wins) + 
( I  - Pr(Molly wins) )  U(No Pig and Molly loses) 

Substituting in numerical values from part (a) we get: 

� = Pr( Molly wins) · (�) + ( I  - Pr(Molly wins) · (�) 
Pr( Molly wins) = � 

Section VII.5 

a. Relative fre�uencr of heads is zero if there are all tails . Pr(TTTT) = 

(�) .  (�) . (�) . (2) = 16 ' 

c. Relative frequency of heads is � if there are two heads and two tails . 
Pr(HHTT or HTHT or HTTH or THHT or THTH or TTHH) = 
6 - 3 
16 - 8·  

e.  Pr(HHHH) = 1� . 



Index 
A 
Accidental conditions, 101 - 108 
Agreement 

direct method of, 74- 79 
double method of, 90-91 
inverse method of, 79- 85 
joint method of difference and, 91 - 92 

Analytic sufficient condition, 102 
"And" as logical connective, 2-3  
Argument(s ) ,  12- 14 

B 

conclusion of, 12 
deductively valid, 17, 18 
degrees of strength of, 16 
e-, 31 
inductive strength of, 19-21 

measuring, 5 1 - 68 
inductively strong, 17, 19 
levels of, 36- 37 
logician's definition of, 13 
premises of, 12 
valid, 9 - 10 

Bayes' theorem, 130- 132 
relative frequency and, 145 

Belief, degree of 
in frequentism, 150 
rational, 137 - 138 

Bet, fair, 128- 129 

c 
Calculus, probability, 109- 136 
Causality 

necessary and sufficient conditions and, 
69 - 73 

probability and, 134 - 135 
Certainty model of lmowing, 25 -26 
Chance 

frequentist view of, 148 - 149 
personalist view of, 149- 150 
probability and, 146- 150 

Characterizing expressions, 1 
Complementary goods, 139 
Complex contingent statement, probability 

and, 1 1 1  
Complex properties, 8 - 9  
Complex statements, structure of, 2- 7 
Conclusion of argument, 12 

degrees of confidence in, 31  
Conditional probability, 117  - 121 

Conditioned property, 73 
Conditions 

accidental, 101 - 108 
counterfactual, 107 - 108 
lawlike, 101 - 108 
necessary. See Necessary conditions 
sufficient. See Sufficient conditions 

Confidence in conclusions, degrees of, 31  
Conjunct, 3 
Conjunction, 3-4 

in  inverse method of  agreement, 82- 83 
Conjunction rule 

general, 121 - 122, 124- 127 
special, 122 - 124 

Connectives, logical, 2-5  
Constant, system-dependent, 99 
Contingent properties, 9 
Contingent statements, 6 
Contradiction, probability of, 138 
Convergence to truth, 156- 157 
Corroborated hypothesis, 151 
Counterfactual condition, 107 - 108 
Counterinductive logic, 41 -43 

D 
Deduction, hypothesis and, 151 - 153 
Deductive logic 

definition of, 21 
inductive logic versus, 17 -23 

Degree of belief 
in frequentism, 150 
rational, 137 - 138 

Dependent variables, 99 
Difference 

joint method of agreement and, 91 -92 
method of, 85- 90 

Disjunction, 4 
Disjunction rule 

general, 1 15 - 1 16 
special, 1 1 1 - 1 13 

gambling rationale for, 138 
Disjunctive necessary conditions, 76 - 78 
Disjuncts, 4 

E 
E-argument, 31  
Elimination, principles of, 93 

in direct method of agreement, 76, 77 
in inverse method of agreement, 83 

Epistemic probability, 23-26, 30 
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Evidence 
quantity of, 153- 154 
total, 154- 156 
variety of, 153 - 154 

Evidential links, strength of, 15- 16 
Exchangeable trials, 150 
Expectation of chance, rational degree of belief 

and, 147 
Expected value of gamble, 128- 130 
Explanation, science and, 104 
Expressions 

characterizing, 1 
property, 1 -2, 8 - 9  
referring, 1 

Extrapolation, 62- 63 

F 
Factual claim, 12 
Fair bet, 128- 129 
Feigel, Herbert, on pragmatic justification of 

induction, 45 
Frequency, relative, 138, 144 - 146 

chance and, 150 
Frequentists, chance and, 148 - 149 
Functional relationships ,  sufficient conditions 

and, 97- 101 
Functions, 99 - 100 

G 
Gamble, expected value of, 128- 130 
General conjunction rule, 121 - 122, 124- 127 
General disjunction mle, 1 15 - 116 
General negation rule, 1 13 
Goodman, Nelson, "grue-bleen" paradox of, 

56- 60 
uniformity of nature and, 66 -67 

Goods, complementary, 139 

H 
Hume, David, on traditional problem of induc­

tion, 30- 35 
Hypothesis, deduction and, 151 - 153 

I 
Impossibility 

logical, 18 
physical, 18 

Inclusive sense of "or," 4 
Inconsistent statements, 5 
Independence, definition of, 120- 121 
Independent variables, 99 
Indicator words in argument, 13 
Induction 

inductive justification of, 35 -44 

Induction (Continued) 
pragmatic justification of, 44-49 
traditional problem of, 30-50 

Hume on, 30-35 

INDEX 

Inductive justification of induction, 35 -44 
Inductive logic 

deductive logic versus, 17-23 
definition of, 21-22 
measuring inductive strength of arguments 

in, 5 1 - 68 
Mill's methods for finding causes and, 

94- 95 
pragmatic justification of, 44-49 
probability and, 12- 29 
problems of, probability and, 26-29 
scientific, 27 

levels of, 35- 44 
system of, constructing, 5 1 - 68 

obstacles to, 52 -56 
Inductive probability, 20 

definition of, 27 
Inductively strong argument, 17, 19 
Interpolation, 62 
Inverse method of agreement, 79 - 85 

J 
Joint method of agreement and difference, 

9 1 - 92 
Justification of inductive logic 

pragmatic, 44-49 
rational, 3 1 - 35, 40-41,  46-49 

L 
Lawlike conditions, 101 - 108 
Logic, 14 - 17 

basics of, 1 - 11 
counterinductive, 41-43 
deductive 

definition of, 21  
versus inductive, 17 -23 

definition of, 15 
inductive. See Inductive logic 

Logical connectives, 2-5  
Logically equivalent properties, 9 
Logically equivalent statements, 5 

M 
Many-place predicates, 2 
Mill, John Stuart, methods of, to find causes, 

73 -97 
application of, 94-97 
direct method of agreement as, 74- 79 
inverse method of agreement as, 79 - 85 
method of difference as, 85 -90 



INDEX 

Mutually exclusive properties , 9, 98 
Mutually exclusive statements, 5 

N 
Nature, uniformity of, Goodman paradox and, 

66- 67 
N ecessai:y conditions 

causality and, 69- 73 
direct method of agreement for finding, 

74- 79 
double method of agreement for finding, 

90-91 
joint method of  agreement and difference 

for finding, 91 - 92 
Negation rule, general, 1 13 
"Not" as logical connective, 2 
Null property, 9 

0 
One-place predicates, 2 
"Or" as logical connective, 3 

p 
Personalists, chance and, 149- 150 
Physical impossibility, 18 
Popper, Sir Karl, on deductive testing of hy-

potheses, 151 - 153 
Positively statistically relevant, 134 
Possible conditioning properties, 73- 74 
Pragmatic justification of induction, 44-49 
Predicates 

many-place, 2 
one-place, 2 

Prediction, science and, 104 
Premises of argument, 12 
Presence tables, 8 - 9  
Principle(s) 

of elimination, 93 
in direct method of agreement, 76, 77 
in inverse method of agreement, 83 

of uniformity of nature, 33 -35 
Probabilistic hypotheses, 151 - 152 
Probability(ies) 

causality and, 134- 135 
chance and, 138, 146- 150 
conditional, 1 17  - 121 
epistemic, 23-26, 30 
inductive, 20 

definition of, 27 
inductive logic and, 12-29 
kinds of, 137 - 150 
problems of inductive logic and, 26-29 
rational degree of belief and, 137 - 138 
relative frequencies and, 138, 144- 146 
scientific inductive logic and, 151 - 157 

Probability(ies) (Continued) 
utility and, 138 - 141 

Probability calculus, 109- 136 
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Projectibility, rules of, for scientific inductive 
logic, 67 

Projection, regulaiities and, 52 -56 
Property( ies) 

conditioned, 73 
mutually exclusive, 98 
possible conditioning, 73-74 

Property expressions, 1 -2, 8-9  
contingent, 9 

R 

logically equivalent, 9 
mutually exclusive, 9 
null, 9 
universal, 9 

Ramsey, F. P. , on utility and probability, 
141 - 144 

Rational degree of belief, 137 - 138 
Rational justification in inductive logic, 31-35, 

40-41,  46-49 
Referring expressions, 1 
Regularity(ies) 

Goodman paradox and, 66- 67 
projection and, 52 -56 

Reichenbach, Hans, on pragmatic justification 
of induction, 45 -46, 47 

Relationships,  functional, sufficient conditions 
and, 97- 101 

Relative frequency, 138, 144- 146 
chance and, 150 

Relevant, positively statistically, 134 
Relevant variables, isolating, 101 
Rule S ,  53-55 
Rules of projectibility for scientific inductive 

logic, 67 

s 
Science, universality of, 104 
Scientific inductive logic, 27 

levels of, 35 -44 
probability and, 151 - 157 
system of, constructing, 5 1 - 68 

obstacles to, 52 -56 
Self-contradiction, 6, 1 10 
Sentences in argument, 12 
Simple properties, 8 
Special conjunction rule, 122- 124 
Special disjunction rule, 1 1 1 - 1 13 

gambling rationale for, 138 
Statement( s) 

in argument, 12- 13 
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