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2 — Wu\dﬂe dots not imply  everyone

wnow$ Ld}

@ what is common 'AMlnl\dsl to one audiene
M'nsu\ not be for ancther; o

@ Common luoulld-ae does not imply ihe
Statement IS d.ﬁ.\iﬁvr.l: drue -

RELIABLE TesTIMONY

gl_ A P,‘.,vuse_ could oiso bt considered
reliable

if the orjuu con anide o " mfhw.ﬁ
i a iy

testimony 1o convince ut o
Example: "As
As the impoverishes

R \]mn\l;l“«lllnlu«1 Itnhcv of three children, I can I

i pment for children \\hn\uwluml.\uu;‘l\ll‘\“[ e
ally requires that they

b be relioble, we must :

oulting e pusen’

being unrelisble

'IQI" for a fespimony
2

Q@ Hove no ceoson  for

eg we have no history of feem

ekc.

@Havo. no vesson
eg e cleim S not uildlj imp

© Be oble P

for doubling the claim; ond
lousitle , et

attest thap fhe cose s suilede:

T In o condition! proofe %

@_ Whenever we -I'\ﬂv'aﬂ about a va_mise_'s n.capfﬂulﬂ\",

whea we acapt  premiss,

"?* Rermerbar,
with @& certoin

we alweys do so
“confidence tevel
C how w!\{r\'d&v\" e we that
premise is am,{’kr'ol{? )

o cartedn

'APPROPRIATE APPEAL To AVTHORITY
\BI A r;rv.miSl- can also b2 m.fhl.lc ;F the  orquer
Piph_ nﬂ;ul o a.;.w”'dﬂ. Qither because

makas &N oppw
they o on nu-('huvil-j on the matter emselves, oF
have ciled on authorily who con

because They
up the ()Mist-
& consides

;Q': To evoluste soid o-ffv\ '
2 pohether:

® e "au.Hnan" is

we mu

an  outhoily on the iﬁ"—'—i

under considenstion’
® Tnee is ang " v suspect them f bies /
J'\Shu'_s\n;
® whetne tne sobjest watter IS one where
* pole: I we deuld Bnis,

we o O\wagt ask B ""3‘*“'

tee is 3:«:0( gavu.mm\- among utr“'“j '3
A authen
e fhe authedhy i wey = .M&M,f,;.

@ e o oS celioMly
ﬁy:y Cif ey e ot it tnemselves )

CoNDITTONAL AccePTANCE
\(8 Tn specio! cases, we mignf only neek
conditiono! accaptonct of the premise
o evaluote fhe ors\mu.r\'\'-
Tere e fwo instances where  We
REDVLTIO AD ABSURDUM

‘Q Reduckio od slgurdum % woy of showify
i demonshefing

use this®

o
thot if it wet frue, i lesds P & controdiction
Cie sboswd?)

CONDITIONAL PROOF ("R THE SAUE of Nlb.othT")

show ot
LE something was  Tue, it iw\f\it! other Hr\iv\js
e hue; e “for the sole of h‘aunﬂl\*"-



UNACCEPTABILITY CoNDITIONS

Tue PREMISE IS OBVIousLY FALSE

‘a If we an easily see o premise s foke,
we can 3imply odeem # vmmfhblg.
9 “fhe dog i & et

INCONSISTENT PREMJ.:SEL )
e e o sor of cloims is ineorsi

9| (T:- i:"? ically  impossible for them oll lo\:.
g @] siv\dlp. cloim ineansistant

once .
true ot - S

iF iy is imrnSS\Lh for

oA

. .

82— F 4
we must  have thet one or more UF he rf‘mlﬂ

ore v-ng.mfah’-lc-

PREMISE IS Too VAGUE
$ o tence
QT conrel Undarsioad et o seaten
g ‘ SWLC due to e senteng s fguu-),f ;I'
.:l:liuol- be mbional foru-shocuf !
(of onie, we con olwsys ogle the {msm
clc«"h if in doubt)

PREMISE IS u:maovep.sml./ PRESUPPOSES
SOMETHING c.oNT(-loveRSIAL

? If & premise S onbovesiel, or relies “I’:"‘
y o
conbrovessial thee is Suﬁi«“‘" reoson  for

25 (Nchody should undertake university education without at least some idea of
what she wants to do and where she wants to go in life JBut our world is so
full of change that we cannot predict which fields will provide job openings in
the future. Given this, we cannot form any reasonable life plans. So nobody
should go to university.

Y this Fr'-m'ug ["“"Fl”’" we o B Lnivar Siky o et
[l heining'

ROCLVENT
BEGLING THE QUESTIoN / MAUL:’Z: s o s o gl -
o q the IEJ\")G'\" occers when, in order .
% i'ﬂar?mise alnbeC, we need to already consides
' b be Mafh“e.

the  conclusion . .
Lat fo
bser ony Yirculer arﬁv'-mU\'lS connof  funchion . oo Lo )
% Observe . use o o
veahonal orjuxma/\f — thot B b o o -
- y hes  thet the conclusion b o8
remises o onuver ©
r oS heve

But n & <

'
onvincad the condssion s ba

s n'sht

olrendy been



RELEVANCE

WHAT ACTUVALLY

__t_'gslrme/nemme RELEVANCE
@ we soy 2 se is gostively levant fo 0  poter we_ it
conclusion when , If # W e, it would suﬂ»—l— assume "rosiﬁvt
it Calavon” wher
s we efas to
S\M\\ul-j, * Fm]sz is ngﬂﬂﬁ\l\j calevort” o relevéence -
inst e futh

LbSH\j o fﬂ-wusv.
neither rosﬂivz(j Aov Md.hw-(j levant
Note +hof
@ Relevone only nezds o bt raised—
i the wjumu\l— s not valid-
@ r o Ffmisl is irrelevont, its
talility does ot malher-
— if ALL the premises oe irrdevants
e a«j\mw\(' s dead-

FALLACTIES OF TRAELEVANCE

RED HERRING

:.Q;;'

9

?,_ 1t ck_wlj

* aote:

&

A rer neming follocy occurs  when
an orgues sterts o delste about of
+ reloted~

issue ,
anal hric-

ow They feel abeu”
A ol addresing +he

irrelevont
fo the ori
o Pul\'Hu'an anjin:
o reloked hric, an

un‘n—iw( r-vlw_sﬁw -Hllj e oskad:

Hais  View, whi

held in the first place-

follows Hot ony su\,wr waumu\}'
as it dotS not ruhi.. b

made S {rrelevont ,
e other rusm's view -
Hhis ,fnl\au’.j of;w ocLws N emofional
Sextings Lsrcu’allj when Hhe i3su of hond
' d.u.r wonnection with-

something e orques os &

-
note: Somekimes,

Ts RELEVANCE ?

ADOING PREMISES

Ql We an odd  unstated Pa.m.'ses
b h“j o moke Some af its rﬂ.misl

o an waumutf

H relevent -

e svpprsed o bosletlatt hit Wim.

23 : ljou- shwldn'\- o™
He's o Philusa‘)""f‘ :
G ot first, fhe 2 pramise? seam nofat all rkded:
Howeves, If we wdd e missivg r«m‘sz
“pwilosophess vt w=d;.\u(-¢u',
pren the uaumu\* theeks olen SEE:
92. Notfe that we should unlj add  missing premises
if we hove ample  reasen o think fhe orques

would a.cuf{- Heem-

Wy’ This owies fromn
atandis b missing Fn.m;st.

orques fuils B

of

the Fﬁn&fl'. -F daerhy:
IF we sdd o ° onto an

ument, we esther admit &

recognise the irrelevesce of their I’MM'

he/she has an outoadih l,g_[.',_F which links
the qﬂ—‘udm: r:r'-mim o

tHhe conclusion -

AD HOMINEM

&l hominem follacy occus when an
direcHy. ingtead-
that  prs”

An
Of5uer oflglg & pyst
of u.fjwna o.saims\' +he cloims
hes rui' fvr\-’oi"“'

eg T ueiiet belew whot Ve, sags obout ot Pude.
Hes o convicked wh’mh,.“

« Ixrson’s homclee hails e

clevoat to e c,lt‘uw\ﬂn\f, ond SO "‘"’{l"‘""“

‘g; Note Haot this is &N example of &
* divessionory foltaey’s 28 it attempht considead  accaplotn. (B Hust specie! coss!)
“aivect” e debate ow®y fom tha, isSVE ot
e QQUILT ay ASSOCTATION
: An wer t,ommﬂ’s a “3ui\\' k-j mssodAHon"
ST m ory
:(2,' kAw AN F"““"-j when -Hluj alluge o the foct +het

° A Il » :

: 5 shaw man fu:;j acr.h; when Yneir omnmu&'s Pﬁ‘ﬁm i \inked T anctims
the oagues is ing refute another . ) " SHV
peston’s view o some issvei  Hen group. which often IS associoed  With reqedive

@ they Mis'm}_!mg(— faeir Stonce o soid issve,) connotations:
and athibute & We otheg than oo one held & vdon't lisn Yo what he Says i
by b peeon and sty Frol's exactly whet e Commaridy &id ™ 13"
o Ceupte” s e pesifion by arocking G the omuer S associofirg fre. other phaoms
ida 15 not Hhe one me PO pont wibn HR Communishs, which we
may ok
Y "““fpm: ¢-

To FIX TRRELEVANCE



Chapter 4:
Formal Logic

BASIC CONCEPTS oF LOGIC

ConsISTENCY

g.l A gruf of shotemaats ¢ consishat if U
Hee shafements in te grovp could be hwa at
once.-

RUTH (TAVTOLOGY)
e ond only if it
sentence Lo folse:

K hu\‘b\naiu D)

LouIcAL T
_Q\ A stotemont s
s '\mPgssi\ol'- for thot

) (we alss ol such Sentencss
.Q; S'.milwlj' o S‘,‘D‘h.mu\{' It lnaim“.] f,\gg il: ond °"lj i{- i+
is ;Mgpss'lblc. tence o le -
CoNTIN&ENc.\I

.g, If o seatence s neither  logically

Hhem y unﬁnﬁ".

lnsiw\\s

for +Hhat s

tve or folte,

we call

SENTENTIAL LOGXC

o method of zxrnssiVﬁ o-lau.muh
o mnrr’-hﬂ-nd-

.-g; Senh/\ﬁﬁl (oaic is

in @& s:jmbo“r. fnrm, so

SENTENTIAL VARLABLES

g' Sentenhel voriobles are la\nc;heldus for simple
(Wwe oH—M use c_geihl letters

'H\e:j oue easiv

declarshive sentoras.
for tWis)
¢ “He is toll, bat dunb™ A, but B
Thesefort Thefort
“He is dunb” 8.
AND (&)
? The snm\;ol At s e connechve  that cen
4 hes the
link fwe santences fnsd-h-r, on
Same meaning as “ond’
. “ . as P\AMB
o "ARBT ™ some
* : coll tv’nvn‘ml' w %
thee ove othes words 10912 y °q
eq olthough, b, hovewr, efc-
CINCLUSIVE) OR V)
ﬂ-'\a‘

8' Similorly, vyt ois also & connechVe,
\as the same mn.w\'ma os

w "
or -

noT ¢
(% "7 s offen refered o as &

and has the same mepring oS "ast.
. “ N
6 the sore & not A" or it is not Fhe se
that A",

" negotion Snnh\",

e 4p”
TmPLIES ()

T st s refured b T

and hos fhe Some meaning

"'xmr\iauﬁm Sjmbo\",
as "imrlfls".
“A implies e"

and B the consequent

e (ADEB) is the same 0S5

*A is Wnown ag the anh.CEd.uJ'I

LOGICAL EQUIVALENCE

\Djimuj l.cluiva.lel\f |'f— W+

-g: Twe shotements  ore
5 hawe dif._fg_e_n(' tuth values.

is E:Fussiu; F,,- Hhem
How IS Lo04IC USEFUL?

@, Losic con be used bo determine whether o ofaumm"

+he conclusion:

s \_/_o;lﬂ_«; e whether the Fyo.mises }m.olj
@2 However, # cannot be wsed b deturmine whether
on uaumu\f is g@w’r, since it connet fell us
whether  the l::emisu soﬁs\tj the “A° conditior”
hw./ fn\Sl )

Cunless they or® logica'ly

/ LANGUAGE (sSL)

“USING

.%L we con
of three or wme® sentences-

<3 Ase) & C

BRACKETS

use bLrackets to connect grows

Hat order of the  brackeks

(A&B\ = C '% * nohce
a3 (89O 5 b meen e it
‘CONVERTING. ENGLISH INTO sSL

Q We con convert any

© Dencte

@ Convert all
@ Rewnite the of:lu.mu\i' using

orjumml' into SL va the Follow‘ma;
sentential voricble o each
into s\jm‘:nlk form)

these sdmhls-

o distinct r-tmisq'
( the connectives

Ej Example: 1f phys
If John b
he won't
between |
than math. s o
® E: Physis is easier thon math.
Mm: John coa do Math - list ot which
o e
P. Fohn con do phd,.r.s. | eHers umurmd
S : Johy has o S behoeen alstrock t’""“‘"“‘ fo bk f""‘m"
ond the l:'AYSiU*l werld-
@G 1. e (M=P)
2. S = nle
3. Mm% "S-
T\'\U('-fﬂ"l
¥. O E.



PROOFS

Ql— We con olso use

an uﬁum" i Valid or nef.

il__ b prow whether

FUNDAMENTAL SIMAIFYING ASSUMPTION oF

cLASSIcAL LOGIL

? Fepocl stotes Thet every sentence S  cither

%,_ Formed 9
® We lisk ol e premises with numbers, I. A&B Pramise e
and wrk " f’"""sz" beside it e o fabe:
. C i
Cthis 15 owsr ‘ushficlhm) % Pramise
use  owr rules : ] _ hee we would wole
® Bom here, we tpl\ - i“sﬁf‘.w;ims‘
k rww. 4ne conclusion n. B&C

RULES OF INFPERENCE
% ELIMINATION

-g.—“ﬂ- rule of i e(imiﬂoﬁm"
frue = A is hue

slotes thot
ond B s frue.

A%B is
e we wewld write
n. ARB

A n % elimnation

& INTRODUCTION
G The mle of & inhoduckion” shies  Het
Ais e ond Bis trwe =2 A%B is hue-

we  would write

je
m. A
n B .
A &B mn § inhoduchion
MoDUS PONENS

.g"'ﬂﬂt_ wle of *' modus Fo,\uls" gotes  thet

i€ ADB is e , and Pis hrue, thea B is tue-

SOPPOSITION & coNDITIONAL PROOF

CPROVING =)

-?l- When rw\n'ns siatemeats snvoluing "=, we offen woat
to prw thot if we ossume the ontecedent IS true,
then the tensequent S also frue.

when we moke @ ﬂuﬂw‘iﬁnn Lmumrﬁon\, we
which J'_FU\J on it

LA

DOVBLE N

.?" The wle of " —Lliminaﬁm"

CoNSTRUCTIVE DILEMMA
Q The e of * onshnastive dilemma”  stoles oot
i ADC end g>C, then (AVB)Y=C:

pV B

% m- .
n. A ”‘5‘""f'+’°" o,ssumrhor\ 1
we rW\/Q_
AC-
0 - C
P [} assamption ossumphion 23
we prove
B>C-
1 c
V. C m, n-0, P-4 wonshudfive  dilemmo-
REPETITION
g The vule of “repeition”  Simply states thet
is tue.

§owe Low B i bue, we caa reshle A
m. A

n A m, repetifion

e

V- INTRoDuc,TI.oN

8 Twe wle of '\,,.-nmaum--
if A e, then AVB Bt for ony

stutement B

shofes  Hhat

gcaTIoN / 1 — ELIMINATION

shotes  +hot

—CAp) s ako fwe.

i A s bw, +haa

DISTUNCTIVE SYLLOGISM C EXAMPLE)

indent it and olt Fhe lines
in ous rmf Y
chowad our result baclds g Disjunchve. - eylogient states shof
i AVB is bw, and B e then B s e
Ry

onee W Yove

Then,
we @a wni

for  the assumption,

o5 beirg ondtionatly proved

e ..
ass \mrﬁun

fe ow result

¥ ofce how s skep and-
all  the others Heat ftl\] on #
ose indented !

8 s is whot we
wrife when we

n.
/ have. Fww.& o

A B m-n, condiional Enof ol cesalt-

REDUCTIO AP ABSVRDUM
'@ A reducto ad olsurdum” proot relies on

proviry Hot f @ ctatement LS frue, ¥

leads to & contrdichion Gie it poves Something

must  be cimul favesusly  frve & folse)
9 m.” A ass umpfion

noHice i we ossure A s ey
Ifw..,,lj e . ond-

<}
~— g % B oo G

- / o p must B folse
-8

reductio-

m-0 ,

we ¢on Pwvv. Hhis uSinS



PROVING. INVALIDITY

.%l. A " countarexomple” for on M‘sumud' is a cose

in which ol of s FMB(S ore frue, Lot
+he onclusion is folse.

?1_ Then, on mraumuul’ is wolid iff it hes no
wuntereyomples-

G 5o, o show Hat o aqqant 6 inveld, e
nead b ‘fuv# o counterexampe b it

" DEAD RECKONING™)

%, V. EX S

metHop ( AKA

dedshc At bble for

gl frst, rote the chom
A i) A ARG A8 AvB

T T F T T T

T F F F F T

e T T F T T

F ¢ . £ T 1

:g';. Then, list ¥ the F"‘"‘"‘s §  conclusion ocwss
o b e main ope

051- wnte &
? » . h'_n
of each ram\se, ond & F" undes Hhe mein 0P

of the conclusion.
(wnle o 1" above each Mot uyuo*br foo-)

1
! =X
4 P & e R RZ
T T
ot the huth Joble for te oparshoc:

g; Su‘-s'ﬂmﬂ:, look
4s eonshueat” shofements thet

make
and Bl in Fhe  huth volugs ~ for  Hes¢ shatements
=1 v 2 ] 2
eq cont - P2 & Q=R P=>R
TT T F T € F
» note since wis IS e Some <o,
e Seatence (eHus hove the some huth
s volue
Q,‘_ W the fn.v'-ms step undil: A~ oment i invalid-!
-led. ; Csi feraxomP
© oWl $he duth volues  have bean filled; of "“";_:i‘s‘_s";“"
® S'Dmd-hins st 2 simulianeously e & folse.
i_) Nﬁumu\’r is velid -
Cno m.mwtxo'“-f" can
2 31 * 2 [ 2z exist)
o cont. 2 Po & a>R PR
T T WTF TEF
¢
& st b simutianeosly e € fotse!
Hence no uzwduu‘mfle con wash, PPV
fhe Njumu\{' is  valid-
2 3t al 3 21 2
K QvR P 6 PvR
FTF FTF FEF
# ging there ose nd conhradictions, this is &
oow\\u-txn.,\.rla o e o—(au.MMf} heace WS
a.«aumf is invalid -

Qs Note: i we readh o rn'-'\" whee we o®
parteslar volue to oY

ot forced  F0 assign a1y
F“H‘(JM seafence  in an ua.uvlu\f, we have
o "srlH" our reocsoning and  consider 2 diffeent
coses:
21 ( 24 2
< p=6 N PR
e u FFF
fom hae, we split Condt eveluste aoch case) !
2( 3 .
P Q. o S" ’;V’ 2 volid. counterexample
FoT TTT FFF Cs‘nﬂvﬂ.a-ﬁuyu}-;,
2 inyalid-)
3
P> O 3004 2,2
FTF ast] PvR
F TTF FFF



fRGDICATE LOGIC
G Prsek logic T & e poanpl syt of QUANTIFIERS (3, V)

'adic Hhon sL. g
© (3x) Px  means  ther i
| is at least one X
TERMINOLOGY nte e i
__s_;uaumk TERM
g| 2} “sinduln-r derm”  refes fo & ?1 (Vx) Px meons " for ony X, Px is e
pocficalor object*
ey my dog, Dawe, efc- UNIVERSE OF DISCOURSG (UD)
PREDICATE _9 When using 1vmﬁﬁu1, we need to speahy what
g, p predioie” i whet fesults  when Thuj ore refuing Hoi call wis Hne
we begin with o declomdive  Senten, universe  of discownrse™, or UD:
ond  ceplace  one Cor mor)  OcEurrEAGES o we wignt sey " UD = people
of one sinquler teem by blanks . sC°?E
eg  “Dawe is PR Cls R G The scope of & quantifier i the F°"
of the ,f'orMu(. which +he °luo.nﬁ{-iu—
to-

urrzssim a.,;f:lit-s

?7_ If a pacticuler singuior tem makes a E o R o (\'/"‘5"7(
prediesle:Aue, e say et e saispes ) (FOPx v Ox seope. i ¢ 3%) P
ot predicate. _N'l\le&ATION OF QUANTIFIERS
G Note ot

TOOLS OF PL ® —«(3::) px <= (W) Px;  aad
REPRESENTING PREDICATES e et R

91 Tnstead of using "t b indicale & blank @ -I(Yx)Px > (3x) 0 Px.

in o prdicde, we use varokles ; s not bt that Px P is not hna dor
is hue for ol X for -:Fu:sf e value

in f"“““‘l‘“’. we use Small italic lethss -

EJ %, Y R W, ete.
iolic lkter fo

ond Wt

the  blanl.

?z‘_ Similedy, we use o capitel
Stond  for the predicate itself,
Jotlows it ly +he Veriable .'ndiu.h'nj

eg P, Tzv, A=,
. T-\
predicafe varable

LOGICAL CONNECTIVES

Q We use alt of e  Same
as SLI and we hae bo

‘D\jiu\ connechws
s‘rtdf:’ Mza'\'lﬁ_,s
terms  we

for the ,fnrmq rm-dicnks 'y sivnulu
how to use.
eq bL: Borb
T : x is Halt

Cx: X is & cop

b DTh



CATEGWORTIcAL REPSONING

UNIVGRSBL AFFImﬂTIDNS
* An  universal a{;f\mnhm s o claim of
e form K every .. thot § ... is also ..
45 ubd = gv..rﬂ{'hinj
Rx: % is a vos¢
Sx: 2 smels sweef

() (Rx = $x) — “ fnr oy thing,
itis a rose,
it is also sweet

UNIVERSAL DENIALS / NEGATIVES

g. An umvu-sal denial" 5 a claim of the

fom  Cevey .. et i oo T I
¢4 uD = zv«yq-h'm_g
Re: x is & ws¢
Bx : x smells bad ool HhB S qﬁvalmi- o

(V) (Rx = — BX) A (IO Rx & BX)

PARTICULAR A FFIRMATIONS
g A Fo.-hu.hy o,ffmdmn' 5 a daim of $he

form e is of least one .. such +hot .- and

PARTICULAR NEGATIVES
'g"A "Pa(('icu-lu m.\:jd-ivg" is a claam of +he
form " bhee is ab least one

g_j UD = onimals
Dx: % is & dlog

Bx: x i brown

(3x)(0x & ~Bx)

THE SQUARG OF OPPOSITION
Q The s:iuM of opposition” is & methed  of
visualising the G dypes of statements in

Dkﬂonul ‘OSI'C-
E

universal deniols
(V) (e = 0 Y )

or = (2x)(Xx & Yx)
Eond I ost

negotives of each A ad O ore neqodives o
other - each DH\I:‘G f

univesel n.ﬁ;malvims
() (K D ‘/;0

porHeuler affirmations

Healar deniol
(axy(xx & ¥x) RN

O (XD V)
or (BO(Xx & 1 Yx)
CONTRARIES
@ Two stotements are  contrades i they

connot be e at +he game Hme,

but con be fole oF the Sdme tiMe:

g " al men o old”  and ol men o nok
bald".
?1 Note Hnat if a statement s in the fom of “A

ond another s n  fhe ﬁl‘m of “E", then
they ove condvades of each other

SuB- CONTRA RIES

Q Two sifements ore Sub- conboies  f they
can be ‘tue ab +the same dime,

but  cannot
both be false.

] " at least one man is hendsome and bald”

ond “of leost one mon is handsome anh nof bald"

@ SIMIIM(j, if a statement is of +he. f)m of g
ond onothes is of e form of "ot

, the thy
ore _w-h—aen‘fvnnts

excophtion : i one X" exist (which means ey would be
contvases insteod. )

svch thet ... but ot .. .

EQUIVALENCE BETWEEN 3 AND Y
- ﬁ We con use the 'v&h-f!mhﬂns of

0] (Jx)'l[ -] e'-]uvqlud' to "‘(\7”‘)[_ ] and

D @1 eqveleat o (L]

in Ous Fwd{-'s to swikh behween 3 and \E
E)‘I-STENTIAL &ENERALISATION

g The rule of " existenhial Sq_nun\-svxhon simply  shates

if Ph s tbrwe, then fhawe wists on X for
which Px is Hue.

ie n. Pd
(3% Px n, exishatiol jmm(isn’fiov\

'UNIVERSAL INSTANTIATION
Q The rule of " ynivessel instantiation”  simply states
if Px i hrne ,fcr atll %, thea pd is e

e n. (\/X) Px

P& n, uniVUS“‘ mstantiodion

SHOWING IN \IALIDIT‘I

g To ghow an a.4jumu\+ in s invelid,

we need b come Up with & mmh—ommrlc"
with an UD and predicates svch  thot

the  premises oo e ond the conclusion is f4.
A connttrex onple wowld be

e . ORI Cmx = Bx) uD = integers
2. (¥x) (Kx = Bx) mx: x is odd
K: x & even
Theefoes

Bx: X §s o nuva.

3. (3O (kx & Mx) .



Chapter 5:

Induction and Scientific Reasoning

CORRELATIONS

.Q" A correlation” is any claim  Hhot
asserts  Hhat thee exitls @ speeific
numeical  relationship behween two

(or more) varalles.
ey " morvied mea oo more likely then wmanied mes

b live past age Fo.

TERMINOLOGY
goPULATIoN

9— for any  given correlation, the
“populakien” s he  grp  among
which He comrelodion exists-

VARIABLE + VALULE

{E?l' A “vavable" is & genenl rnru-)!’
which o\l membes of +he roruldion
must have.

Q" Moreover, each variabe must have
at least two different "values®,

G Aabionally, the valuts of e variables
must be both
@ exclusive; &
.ie no 2 membus of e pop?
have more than one value
@ exhoushive.
e every membee of He  Pop
for coch vadslle.

a hag

one volue
PROPORTION
Q For a given rnru—ﬁ, the Pnrqu\m
of the roPul-ﬂHm with said rwf'rt',
is Sivu\ "'j tne  formula
proportion = # of memben in popt with hu pepey
# of membes in PPl
1rnrwﬁh\s ot offen exrussu a5 percentuges.
SuBPOPULATION
91 A "suhrofulaﬁm" i€ & ,,0({. of e

oviainol rnFuI-Hu\ which fakes Some
e of the

rorh'culw value of on
Variables-
eq e Sv\.r-rvlnl'im of married men.

POSITIVELY CORRELATED

9 We  Soy thot oo values X & A o 2
different variakles ose "r"s"ﬁ""l:] earvelated”
when  the Fmrorﬁm of the Squorvl-ﬁm with X
wat hos A s grle Hen e propertion of

the !erurulﬂHM without X that hes A

i plx=X | a=h) 7 Pxxx | a=A).
7o
pupe of ppn X prr o
whidh alse has a=A-

which elso hes azA

NEGATIVELY CORRELATED

Q’ Similacly, oo values X & A of 2
different vanables oe "mﬂa.ﬁvda corvelated”

% P(x=X | azhA) < P(xt X | a=h).

UNCORRELATED
:9"- LasHy, $wo valwes X & A o 2 Jiff“"’d—
varisbles are " uncorrelated” i

P(x=X I azA) = F(Z#X | A:A).

SAMPLES

'9" A "mmrk_" i« a €maller, ml\adl.AUL

version of a |u'3u 3P +Hhat

Cin 'Hl\wrn) cantaing
as its rw+ rcrulahm.
TRIAL
.Q'-'H "bial" s when ue gelect a

member of the Pﬁruhﬁoﬂ and
odd it o ow rnmrlo_.

RANDOMNESS

9, A cample s “mndom’" if evey
member of the r"PVhH"\ has an
Cil-ml chane of bung selechkd on
each dvial.

92 Randommess is  desirable beecause it
allows us $ draw conclusions abovt
the rnrvllﬁ“ﬂ with a foir degree
of confidence.

ERE&UENC‘I

9' Tve " freqeny”  of o value of

o vavioble is  defined b be
# of olservations of 1t velue

M = B of triols
SIZE OF SAMPLES

etter then Smaller ;n..rlu

&* Lomqer Somples ore
? Sy ke infuences obout the rnrulaﬁm
if the gomrlr.

becouse we con MO

with o Smaller morgin of ermr
is Iorar_-

MARGIN OF ERROR

G e margin o e’ oF somple
s soch that AST of the dme,
e dishibotion of & PoPUY >
P"r'—' will be in the e of the
observed .fchMrj + the mesgin of esmc

for Vorious Sample

-9,_ Common  morgins of emf
Hees:

25 wals = 257

100 hials <=2 10°/.

. Goo tvials = 5/

< a0 bl <D 2l

+ 10000 fvials ¢= .

STATISTICALLY SIGNIFICANT
:9% A correlokion s "anHsHtA"‘vj g.‘dm‘fioﬂ'"
it the “ronges” of eah velue of a vareble
Cie olsuved frequacy 1 movgin
do not ovecdp with one another -

of eror)

He Same chorctes hes



CommoN STATISTICAL ARGUMENTS

SIMPLE STATISTICAL CLATIMS
? S.mrh. shabishial claims e ‘“j‘*"’"‘*‘
of the form

I. In Somple 5,
with f'g’Mf_J £
(rW\mHg) afvumh\ﬁw-

poperty P owes obsarved

?—_- Samrl: § is
of rnrulwﬁnn w.

Therefore,
3. The rwrvriinn of Pin WIS (rwu.uﬂ)
£ 2 mE.

CLAIMS ABOUT CoRRELATIONS
lg: Claims about corvelations are uaum,\h

of the ,f,nn
. In somple S, the observed frequacy of P
among Xs is §, whilst emong non- XS

it i q-

2. samrlr. S s cf"’"""l.‘l) mrnsw-ﬁw. of
Puruln.-ﬁm w-

Thul,ﬁ’rv-,

3. P is (rw\nﬁuy [tvely/-vely/not ] correlakd

with L(.iv\J on X in rgrulnﬁ'ﬂ w.

CAUSAL CLAIMS

%) A cousa) claim s any assertion
thot thee exists @ reloionship
behween Hwo ewenis such dhet ‘one
is the effet of the other.
ie o cleum of +he hj'n.

"o Wappesed, Hea y waulh  Wappwr,

all ot Jl'm\js Lhua_ Lliull ot
4

g; A biased smrlt

if havng C decreases
of the rbrvlahm has E

BIAS

Q an " \:lasd hmrk is & “"‘f"‘
Hhat Jnmﬂnl.l\., and obviously
mis repre sants the Porulnhm.

wilt moke +he
conclusions  dradn # ot opplicable

b e genent population and  hen
°"‘:1 Mawnu\{' f"fuu“’j +ham will
be unacuploble:

STRATIFIED SAMPLING
G a5 o S

Seleefed in such & way thot  significant
Chomctedstics  within Hhe  populetion

ore (Aﬂ;nximxk.l:j) rmrwhom‘ ly n.fmstnu
within it

CAUSAL FACTORS

Q For anj yvu\ CFft.d‘ E DF rorquhm %
""cousal .Fw.{w C fr € s
chamctesstic  of P which is M_’- o

V\o+e any Svu effect m\a\'ﬂ'
howt ore Man ore causel ks

influence whether o member of P

or not-

A cousal fochr C of on effect E is "rosiﬂvc"

if  hoving C
of the rurula_}im has

inceenses  the chonces that a member
E,

o causal fackr C of on effect € s "mjgﬁu"
Fhe chonas thet o membes

mv\’(vacﬂfhv‘d [’V‘V"‘B praqrancies.

EVIDENCE FoR CAUSAL CLAIMS

MeTHOD
9 Suppte we wont o test
Couses Snmp_HAMJ else E" in o

whether one HlinJ “(‘_"
rorulnh., P-

eq = \mjh fot diet
E = Lreost coneMr
P = wemen.

?,_ Then, we want b preduct 2 semples of P
Cuch fhat tHie anl; relevaat &MS between

4he s&mrlts is that
O all the wmembers  of the first "lx&'m-}d“

gop X have C: and
® all HA:_ membus of the Second control”

gop K oo et howe c.
Q:; Then, if thee is & stehistiolly siam'fich-f
diﬁiu’u\q_ w e Pﬂ,rg-—l-ipn; of X and K
thoat have E HE svgjesi-s that C

/
is a causel fnchr .f'-« E.

@ ther M\3h+ be

@ e obsecved difference

STRENGTH OF CAUSAL FACTORS

9" We coa determine the "s+m3).h“ of @ cousal
fockor by dhe relofive Ydistonas’  befwee?
the  confidesce infeevds
Cie the obStved fa.-,vule + Mﬂ'ﬁ'" aF u-nr)

of tne Pmrurhon of X that hod E and

the rwruvhon of K that hed E.

* the ‘cfju' He distanc, the S'l'\vr\ju' +he

causal M(.

THINGS THAT COUD Go WRONC

? There ore seversl
an zxf;u\muﬂ' mUh{- have

(D X and/or K mJH' no

raﬁﬂﬁnl flaws that  such

+ ke representudive
of the populafion ot lecge;
obher  relevant  differenes

between X ana K besides whether (they

hove C or nety o

M;JH- ok be

ShHshullJ :i\‘Inirf‘W+'



DIFFERENT SORTS OF EXPERIMENTS

RANDOMISED

8" In a mndomised exruimmH design,
X and K o randomly gelected  from

+he Forulnhbﬂ P-

‘91 Thea, Cis "imrustl" on
'FumkA in K.

PROSPECTIVE
@I In Fnsrgc-h've “P'Ji"‘ds“ we  select X
fom the FWFW‘HM of the Pop vlation
Hol hes C, aad K Fom +he
PWFWHW\ ‘F_ e ror\.(a.h'on witheut C.

Qz Potentiol flows
® Smrlinj mia

@ Thee mignt e
fackes +hot most  member

X and

W not be @adom

other relevant

s of &

snur shere and the other 4o net ;

?3 o, + make Hhe sampling os @ndom
as Possi\p\g' we m13h+ y h “‘Pf’"ﬁmh"

u.uml}*

e rondem selecHon; (e We

aHewyt b " byl for  Vovisbles™

RETROSPECTIVE
¢ shudy, the X grvp
has E:

G 10 o rebospect
s selected From the roruln)im who
. and K fom the r"r"‘“""“" who do aot have E.
Q’L Then, we See the propertion of esch of
hese  grovps that have C-
If wore people fam X have C, Hhen we

hove evidena et C is o cousal fockr

for €.
*“jﬂif\, we nead-
to conbhol 0w
vacialles .

1

note:  ondemiseh  shedies oo Hhe  hongesh,
foovrd. by P"s[""""'tl snd  then
ehospective.

EvALVATING CRVSAL HYPOTHESES

which nHunrlr +

G when ewluekng  ony Shdy
‘H\nvdh

eshabligh o cousal relotionship,  §°
these  steps:
© Fing the lay pots of Hhe shidy
e ¢ € X K P o th
Q_xf)uimuﬂ-l design .
@ If the shudy  WoS randomised :
i) was +he uxfmimu+ conduched~
m  nin-human onimals?
‘a Mcr nﬁmm‘ s nechad
before canclusions coa ke dmuwn

i) was the sampling  process
Svffideatly madomised?

fr XEK

i) did e pocess Jor  inhodudng C ink

X but not K crale othe relevent
dl‘ffu‘encu behaeen R er!’
® If +he SH-J‘J wos rWSP&HVl or fll'bnsrudive,:
i) were Hwere any other relevand Vowiebles
+hat miavd- l-'l-f’lbin aviay the
observed n e Shudy?
such  variables ot rolled »Fn'?

resulls

i) were



SPECTAL PROBLEMS

OPERATIONALISATION
Ql llorun-hmlisaﬁon" is the proess in .H‘Iich
a  non-menswroble wu:,dnﬂ conaapt 1S
"no.-.rmd" to  ond measued by &
measureoble aad  precise
e "inHliJuuz" is dypiety
LJ gcores \C on I& fest-
the o,wwﬁmnlisul tem
e purl shry”

which  con

However,

Min not  reflect

of the ov\'j'u\Al ferm,

kod T mislesding  con

¢q IO only waasiss one  fache
of ‘mklliauml.-

SocIAL Science IS NOT
TusT AeovT " THE FACTS”

FUNDING AGENCIES

Ql The issve shudish  Mignt reflect
el anencits responsivie  for the

fanding of the shudy.

Ql Hence, the Shdy
e o reflest

clusionS:

Values

ethods  mignt be
fhese  Volues.

PERSONAL VALVES

8 Tn some instonces, & scientist might
hove rUSuu\ Volueg Ahat  leod- +hem

fo cithes
i) define on Bsve & spedal W0y o

W) |ookfwrwh:nf-d1uéfm-

L .
THEORETICAL "COMMITMENTS
? Sometimes, & scientist mialn"' hove  made
certmin  © theoretionl commitmaats” et Mij"‘*
Shage e view of whet facts om
" siqnificad”, ondk  Then Wop
of sa¢ focks.
e& H S scientist has o Cariein
Huouglod  H0 reseorche.

—

PROBLEMS WITH OWESTIONNATRES,

powLs R INTERVIEWS

Q-UCSTIONS ARE NOT PROPERLY FRAMED
Q Conclugions drwn frem o 1“““”’"“3"/[""/(-\%(@

might  be unrelible  if  the questions o aot

prpecly famst-

ey i the qus
QUESTIONS ARE FrAMED TO Ewrcar
A ceaTA™ RESPONSE

-%" Tn other instonces, Hre 1uwhms M'\SH- be
wriken 4o a carloin response.

& enehoral language ordar of qustens.

Hovs ot m\u‘ﬂwnus .

invoke

IN

THE SoCIaL SCIENCES

MANIPULATION OF SocIAL SCIENCE

RESEARCH

PERSVASIVE DEFINITION BY

OPERATIONALISAT.ON
Q A pusuosive definition  con ovise
on o ionolisotion of & Jesn (S Used
b moke @ m{sludifg/fnlu cloam  «bout

e feom ifself
QMEFUL SELECTION OF FPCTS
? In other inctances, o “fect”  might be
hidi/b anothar  less  flaHedny foct.

FACTS MAY ACOWTIRE A “LFE" OF

THEIR OWN

@ ometies, @ fuct
n(MJJ bean dabunked

e be Fnru\MgA ond sr;«a&.

ea e measles Vaceine a«'v-.s ATDS.

with no evidence.,  of hos

M;SM 'ai";"' o \ift

of s own



Chapter 6:

Other Types of Arguments

ARGUMENTS BY ANALOGY

STRUCTURE
.Q:’ In on Mjumvd‘ lﬂj .A-‘BJJI
ee ore two man  Sebjeds
Flﬂ:’:

® The "fr‘mﬂ«u sul;il.d"i ie

the subject we ore wncameh
with i Hhe ogumi- ;
3 the  shuctuwe of on otom

@ The "mloJu“; e a sul-]-.d'
thot is beter Iu-q.,,,/vm +han
the  primeny subjeck,  which we use
Yo umrm +he r""“ﬂ s«uLitd' fo-
¢j a 'minj solor s\vjs-fm".

‘g;’: Thll\, the basic shuchwe of
these ﬂv\jumtnh is as fnl(m!:

I. The nnn‘%m has f‘-ﬂm
Xy Xy, =y Xnd

at

and

2. The prm subjet  abe has
features X, X2y Xni

3. The ﬂM((suz alss  has fu{u«. e
The features X, X, -,
£ \nu.\J able o infer that the anologue

and  the primoy sbjedt  can alss  be
with rv.srcd k %,

X, oare celevont

(3

ur!dul b be Similoar
ond -H!g o suff,-f,;.,ﬂ- fo  show Hhot we
con ufu-{- it
Thvtfurz,
also h'(ul; fo have

0. The rv‘umu\nj su\,l'ul' s
feature z-

wHY AN ARGUMENT BY ANALOGY

MIGHT BE INVALID
ANALOGUE AND PRIMARY SUBJECT
po NOT SHARE commoN FEATURES
G An aqument by onlgy migwt foil iF
tHhe a.mllDJul. and primory sul"ui- do nef
Shore. common f'-“*““ wifh oa2 anothe .

g‘; Onre umJ Hais miJH' ocer S L:]

LI\LAVGMHM\-
ej "MJ tpouse is like a loaded tish\
whea  shes Acunk ™,

THere ARE RELEVANT DIFFERGICES

BETWEEN THE PRIMARY SuBJECT
AND ANALOGUVE

.E’ An u\)umi' L"] amlu&l
if there o relevont

mishi’ also f-l'l
Aifferences befween

the rv\mu:j vai'.d' and un\nauc hat
the onues has  failed fo ke inb
account:
THE SIMTILARITIES geETwEEN THE
GUE ARE

PRIMARY SVBJECT 8 ANALO

TRRELEVANT /
10 SusPECT T

T Ansther russen o0 onmuat by ondloyy  might ol
is ‘.f tne  lisked similonties  betwean the primory
sbject ond  the 'Mlju o irrtlevant, or do adk
prdde  sffident  evidtae fhat  the rimuj sobject
has another choemcheistic that the an;lnaul_ hasg-

NOT SUFFICTENT GROUNDS
€ PRImPRY SuBTECT HAS ¢

INDUCTIVE ANALOGY

is @ srao'-l form of
whee  the amltnu.

and  revelves

befwean the

Q An “inductive analogy”

1
on oeawnu\f I'J amloJU
i sowwfhinj in  vesl life,
amuad  the  fochal similorties
wologee ond  prmocy ol

ej rl.laH"j the eﬁ‘oh of @rhain  subshonces
on  animals (Qj mice) h tHhe szt&h

of these svbstances  on  humans.
inductive AManj mey be

8; Note +hot  an
Plaved if it s ".[,..u\"",-
the Shudue of an "0“"‘”‘*’ by

je it does not

“match”
Mn\osjl
CoNSISTENCY ANALOGY
g' A eonsistacy .Mth" is  another srujal
form of on uJumMi- L:j onnlﬂj where
the wer  lists the  similaribes between
the  prmeqy :.;L"Ad’ and tHe mlﬁu, and
ses  said  miladfies fo claim Pt Phese
cases  should be r-.JMld as  alie with
:huﬂ%ﬁ‘- 2

rurud' o he fo—be -infemed
(ond <2 smzs}s Hhe ""‘l"j

gl Potenkicl  flaws with uns'ls{enrj maumud-s:

® Fﬂu"j Ar\n(ojn
. ie  does nef fellow the Shuchwe of on

ntjumu\i- LJ unnlﬂalj
® “Two wrongs v fellaey
+ +he orguer fm.sumu
and anu-j Svl-l'u'-'l
® "Slirle F""‘“”“L“ fallocy
some thing

we feat the nman..e_
inmns‘ftkAHJ

. Ofaul-r says nlonj the lines  of

"I chould Ao X for s pason,
Lut if T de
withest l'ush'ﬁ»l
url.:h'nj me

becouse Hher
claim is I'ustid, 4 owit seb &
P"“-JM{' so Pt mlr‘\] ofhers
dams  will  be rn-ndinj dowa My door

P oo X ool
. F'\lor.\\] v if U" freat  two
relevant dAissmilor,
o\-[i’aHm o heat Hem sinila.—ﬁ,

and ¢o

cases J}ffaenHJ, they o
e (s Ne



CONDVCTIVE ARGUMENTS

8' A “wnd'“'ﬁw- ‘ﬂnuMU\FII is an o,a“mm-}
ore Iwnvuauﬁ-" ; e

whose Frf.miSLS
‘F,. the conclusion

%lj 3]\"- evdence

iﬂuﬂwvﬂJ- / promist
© @@ @® e ®® o

Ty

the rvO-Mises all '.mrlj +he  conclusion

S
ounfer-considaations

"3 themselves I

82 Note that offen « conductive mjumm‘i
will include MMJ counter-considesadionS

bowods  the conclusion; we con

alwn\&ls corshuct 0w G-rju
"oMJhs" +he

however,
want o show the

pe ~considerafions

counter - considerntions:

EVAWATING A
Q Hee are the  sheps [shufegis  we

when awsl-fi-\J and ¢wlu.fﬁnj conductive

CoNDUCTIVE ARGUMENT

con VS

n-rjv-mm'\'s_

® Work out whethe” each rr'_mis'_‘ ‘:j ihself,
is “af{-ublt. and  relevent o the
ArJumu\L

@ we alo wont o ense exch rmnisc

upports +he wnlJ"‘iM'

Suppor™s

® SimilorlJ, we wont 1o make Swe each
counter - considerstion i accepteble and-
relevont, as  well as an{dcs evidence
“guiv\si' the conclusion.

@ Afder  we hove  filleed out all the -.de..
f”-'"{'s ff"’"‘ the bod, we now nead P
“uu'.j\n" the  remaining rnrosd« geed reasons

the couniercoasidentions.

for the conclusion nja-insl'

© Thee o seveml WA
considemtions Mijhi'

h do s
be decisivej

i) Some
ie  they outwieigh the  ofttr  points si;gﬁ' W’HJ.
Ta this casy, we o conclude  he side
with these  decisive considerctions “wins' e
Hju.mud', omd we ow done.
considerations in tems

”) We could also order the
of prien owh,  andk his might help S
N owr aml:]sis.
|u) AdJiHol\a‘lJ, we must alse  consider +hat  there
may Ve othec relevant  considemtions +hat  the
MSW hos  not M“\‘jﬂ about  that MiJH'
ckn.njz jne  bolance of conSiderations :i\T\if:m«HJ.
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