350

CHAPTER 10: THINKING CRITICALLY ABOUT INDUCTIVE REASONING

Take the argument, “York is a teacher; therefore he is a Democrat.” The
strength of that argument depends on how being a teacher affects the probabil-
ity that York is a Democrat. This is separate from the question, “How likely
is it that York is a Democrat?” which requires us to consider all the evidence.
Everything else being equal, the fact York is a teacher raises the probability he
is a Democrat more than does the fact he wears glasses. So, without consulting
the Principle of Total Evidence we can say that argument (A):

(A) York is a teacher; therefore he is a Democrat
is stronger than argument (B):
(B) York wears glasses; therefore he is a Democrat.

Of course, we can’t say (A) is stronger than (B) without knowing that
the proportion of teachers who are Democrats is higher than the proportion

In Depth

f;:[;lsa”ng‘lz’epzr:kbiasb!'létgnlzr:;recj i ian avalanche hazard scale of 1 to 5. Hazard level 5, in which
this: “Many large Spontaneséfsoor yl bonded and largely unstable” assesses the probability 2
Avalanche assessment hidaliatil be expected, even in moderately steep areas.’

ments are conclusions of inductive generalizations and follow the principles

REASONING FROM THE GENERAL TO THE SPECIFIC (STATISTICAL SYLLOGISMS)

of glasses-wearers who are Democrats. But we could know these proportions
without consulting the Principle of Total Evidence.

Again, to repeat, you will find inductive reasoning—and this chapter—
much easier to comprehend if you always keep in mind the difference between
gauging the probability of a claim when everything is considered, and gauging
the strength of this or that argument used to support the claim.

REASONING FROM THE GENERAL TO THE SPECIFIC
(STATISTICAL SYLLOGISMS)

If you meet Mr. York, a teacher, then everything else being equal, it’s a good
bet he is a Democrat. Why? Because most teachers are Democrats. How might
one establish that most teachers are Democrats? We will get to that in the
next section; for the moment let’s just assume that is the case.

Here is your reasoning:

Most teachers are Democrats.
York is a teacher.
Therefore York is a Democrat.

You would be right if you thought the strength of this argument, which
is known as a statistical syllogism, depends on the general statement, “Most
teachers are Democrats.” The higher the proportion of teachers said to be

Democrats, the stronger the argument, assuming what is said is true.
However, many other considerations bear on the overall probability that

York is a Democrat. If, for example, York has told you he is a Democrat, that
makes it all but certain he is one, everything else being eqqal. But our purpose
here is not to quantify the overall probabﬂi-ty that York is a Democrat. gm;
purpose is to gauge the strength of this particular argument. The strengt' g
this argument remains what it is, regardless of w_hat York has told you. Regard-
less of what he has said, the argument on the right is stronger than the argu-
ment on the left:

Around 90 percent of teachers

are Democrats.

York is a teacher.
Therefore York is a Democrat.

Around 60 percent of teachers
are Democrats.

York is a teacher.

Therefore York is a Democrat

To summarize, a statistical syllogism has this form:

Such-and-such proportion of Xs are Ys.
This is an X.

ALILO D dff fRe

Therefore thisis a Y.
oportion of Xs that are

t. (Later in the chapter
jve arguments should
e about that in a

ments depends on the pr

The strength of these argi ;
T he stronger the argumen

Ys: the greater the proportion, t
we will see that conclusions
be expressed at an appropriate “co
moment. )

of this and other induct
nfidence level,” but mor
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B Inductive reasoning is at
| the heart of conclusions

we reach about things
around us. Take this
truck. Reasoning from

| our past encounters

" ! with people who drive

| vehicles like this, we'd

' ‘ consider each of the

| | following conclusions
likely: The owner of this
vehicle: (1) is a male,
(2) doesn't worry about
global warming, any
other environmental
problem, or his
cholesterol level, and
(3) doesn't play chess.

CHAPTER 10: THINKING CRITICALLY ABOUT INDUCTIVE REASONING

REASONING FROM THE SPECIFIC
TO THE GENERAL (INDUCTIVE
GENERALIZING FROM A SAMPLE)

Generalizing from a sample is something we
all do every day. Is the soup seasoned right? We
sample it. Is the coffee too strong?! We take a
sip. Should we buy the grapes at Kroger! When
nobody’s looking we pop one into our mouth
and find out how they taste. Do students at our
university want a new recreation center! We
poll them.

Statisticians refer to any identifiable group
of things as a population. It's what in Chapter
8 is called a category. It takes getting used to, to think of a pot of coffee as a
population, but you can view it as a population of sips. Populations have vari-
ous characteristics—some are small; others are large; some, like “crimes com-
mitted in New York City this year,” are extremely diverse; and others, like the
sips in our coffee pot, not so much.

Our experience sometimes leads us to conjecture about the properties
of populations that interest us. There seem to be a lot of Priuses in the fac-
ulty parking lot; are university professors as a group especially fond of them!?
Well—there are a lot of university professors; to answer our question scien-
tifically, we need a better sample than the professors who park in our faculty
parking lot. Those professors might not be typical.

Already you can see room for critical thinking. Who counts as a “aniver-
sity professor,” and when can someone be described as “fond of Priuses”? To
begin answering the question, we would devise what statisticians call a sam-
pling frame. A sampling frame is a precise definition of a population and of the
gttribute in which we are interested, a definition that enables us to tell for any
individual Whether he, she, or it is in the population and whether he, she, orit
ha_S the attribute of interest. A sampling frame for our question, for example,
might be professors who are current members of the American Association of
Upivers1ty Professors (AAUP) and are registered owners of a Prius. This sam-
phpg frflme removes the vagueness from the question, “What proportion of
university professors are fond of Priuses?”* ’
sampféotrl?azhgr?:r}?opll)g;g gzr‘itz{ a sample would be seiected for examination,li
seniadn s a’ it ' represent th_e population accurateiy..‘A samp
{iiin an b population accurately, or is said to be representative, if variables
btk 2; ; r(: ?ﬁgrlssgilgii;?e;iit are present in Fhe sample in the same pr?;
Sighbll 0 Hid ehihed fhieio| Oulgxample, the kind of car someone dpvesIle
individuals in the AAUP sa’nz le I8 e proportion 5 h¥gh-mwlhe
extent a variable is not presenf' b geperal Vbt popula.non. TO :

: | in the sample in the same proportion as 12 the
population, the sample is biased with i
respect to that variable.

*From the standpoi ientifi : :
point of scientific sampling, a sampling frame must be chosen with care, to make sure that amond

other thi gs it doesn't i CIU(IE du[ icate e .es r extr f the yopu atio
4 li | extraneous | s ’
ik . s items or Ieave out me bers of lati
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Because we don’t know what all the important variables are—for exam-
ple, we don’t know what proportion of AAUP professors are at a given income
level—the sample must be selected by a procedure that ensures that every
member of the population has an equal chance of being included. A sample
selected by such a method is a random sample. But even random samples will
not be totally free from bias, because the variables present in a sample are
subject to random variation from sample to sample. The range of this random
variation is known as the sample’s error margin, and the larger the sample the
more probable it is that the random variation will fall within a given range. Or,
to put exactly the same point in different terms, at a given level of probability,
the larger the sample the smaller the error margin for that sample. The level of
probability is referred to as the confidence level.

This can be terribly confusing, and an example will help. Proceed slowly.

Let’s assume that, in fact, 20 percent of AAUP members own a Prius.
Suppose now we take many random samples of 1,000 AAUP members. The
proportion of AAUP members in the samples who own a Prius will vary ran-
domly from sample to sample. What is the limit of this variation? There is a 95
percent probability that the random variation, for a random sample of_ 1,000,
will be within 3 percentage points on cither side of the true proportion (20
percent). In other words, for a random sample of 1,000, at the 95 percent con-
fidence level the error margin is + 3 percentage points. This means that in 95
out of every 100 random samples of this size, between 17 and 23 percent of the
AAUP members will own a Prius. If the samples were larger, the error margin
would be smaller at a given confidence level. L

We won't discuss the mathematics that lie behind the calculations just
described, but they are among the most basic mathemaFics in this field; you
can trust them. They guarantec the details you'll find in Table 10-1, whlgh
applies to very large populations, and which you should loqk at now. You wﬂl
see that the confidence level of the table is 95 percent, which is thf: level sci-
entific polling organizations have settled on. In a reputable scientific poll, if
the confidence level is not mentioned, assume it is 95 percent. Though we are
illustrating things by talking about populations cqnsistipg of _pe';irilf:’)wbat we
say applies to generalizing from a sample of any kind qf 1dcn_t1ﬁa ble Lnt}'ty. ‘

The leftmost column of the table represents a series of_ increasing sample
sizes. In the second column is the error margin correqundmg to each sample
size—expressed as plus o1 minus so many percentage points. Th?; ]crlr(?r llmi
gins are approximate; they've been rounded off f(ir convenience. The third col-
umn i ' e of those percentage points. _

11\81 ;ltnii :Iz}tllrr:er?}?ii gs. First, ;fs the sample size increases, thchc'rr(‘)'r ma]rf;mf
decreases. Second, a small sample has a huge error margin; Wlt a‘s(n;‘u;; : (‘;‘
10, the error margin is plus or minus 30 points (at the 95 ler(,.Lnt’ L()I‘l L;..I:L’L
level). You can see that if you generalize from a small sa‘tmp t.,ft() a ‘.\:,’:zwcd ;t,;
population, you’d want to give yourself a large margin of error if you we
be confident about the generalization.

Third. when you look at the table, the error margin narrows quickly as
()

: : 25; but then the narrowing effect
the size of the sample increases from 10 to ize of 500, which has an

. : le si
slows down rapidly. By the time we get £0.3 samp 3
error margin 0? plus or minus 4 percentage points, you would have to double

: i , > point.
the sample size to narrow the error margin by only a single percentage pol t
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| Table 10-1

CHAPTER 10: THINKING CRITICALLY ABOUT INDUCTIVE REASONING

Approximate Error Margins for Various Random Samples
from Large Populations

Confidence level of 95 percent in all cases.

The error margin decreases rapidly as the sample size begins to increase, but this decrease
slows markedly as the sample gets larger. It is usually pointless to increase the sample beyond
1500 unless there are special requirements of precision or confidence level.

(We assume, both here and in the text, that the population is large—that is, 10,000 or
larger. When the population is small, a correction factor can be applied to determine the
appropriate error margin. But most reported polls have large enough populations that we
need not concern ourselves with the calculation methods for correcting the error margin here.)

Now that you see thi_s,.you won't be surprised to learn that, no matter what
a rgputablq public opinion survey is about, it usually involves between 1,000
and 1,500 in the sample. Trying to further reduce the error margin generally
isn’t worth the extra expense.

With this information about scientific generalizing from samples in

il'lfmd’ let’s look at the kind of generalizing from samples we do in everyday
ife.

Everyday Inductive Generalizing from a Sample

Eveqday il}ductive generalizing from samples differs from the scientific vati-
ety in two important respects. First, it doesn’t involve carefully selected sam”
ples. Second, as a result, one cannot calculate probabilities with anything like
the precision of Table 10-1. However, the underlying principles of scientifi¢
inductive generalizing apply to reasoning of the everyd.f varilzet

Let’s begin here: A variable, as is obvious, is somZthing t%;at varies. AS

REASONING FROM THE SPECIFIC TO THE GENERAL (INDUCTIVE GENERALIZING FROM A SAMPLE)

the population well. If it doesn't, it is biased
with respect to whatever variable it over- or
under-represents.

At the heart of scientific inductive gen-
eralizing are procedures for sampling that help
minimize bias in samples—that help ensure
that samples are “representative” and not atypi-
cal or skewed. Thus, if we were statisticians

First, one looks for important differences
between the sample and the population it sup-
posedly represents, differences that could bias
the sample. Second, one considers whether the
sample is large and diversified enough to be
representative. For example, the title page of
this book is the same from copy to cOPY: If you
wanted to know what percentage of the title
pages contain spelling mistakes, you wouldl not
need a very large sample; the population is so
uniform that a small sample (even a sample of
one) would contain all the diversification you
require.

We can distill these con
critically about everyday genera

Principles for thinking critically about an ind
from a sample:
i lation it suppos-
L. 1f a difference between the sample and the popu appo
edly represents biases the sample, that difference weakens the

argument. _
2. Samples that are t00 small or too undive

population well weaken the argument.

hinking critically about everyday genera

siderations into two basic principles for thinking
lizing from samples.
uctive generalization

rsified to represent the

lizing from samples:
Examples of t g

First example:

“There aren’t any fleas 0 th
fleas anywhere here 1n Lodi.

n this motel room; therefore, there aren’t

Pt 0 i S AR

el
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m For the purposes of
inductive generalizing,
the diversification of
a population should
be replicated in the
sample.

‘: Sample Size Error Margin (%) Corresponding Range (Percentage Points)
H 10 4 critically examining (for instance) a public opin-
it ‘ +30 0 ion poll, we might be especially interested in
g 25 £22 44 how the sample was selected. Unfortunately,
i | 50 +14 28 samples used in everyday inductive generaliz-
e '1 100 +10 20 ing are not selected scientifically. As a result,
I 250 +6 12 critical thinking about everyday reasoning from |
bt £ = samples focuses on factors other than the pro- ‘
{ il *4 cedure used to select a sample. Instead, one ‘
T 5 1,000 43 6 focuses on the sample itself, considering two
ii": | 1,500 s things carefully.

;irfiﬁilztl_onedﬂ_a%d ity ‘_31331’ anyway, some variables are associated with the
: e in which one is interested. Driving a Prius, for example, is associate
with the level of one’s income. If a sample is to represent a po julation, su¢
va1:1ab1es must be present in the sample in the samep o ortiolljl .fs in the’POPu'
lation. To repeat what we said earlier, if that happe];s, I:;he sample represents

so intuitively weak it is hard to imagine anyone saying
hy it is weak. A presence of fleas 1s
be found in a sample con-
¢ apt to have been

The argument 18 :
such a thing. Still, let’s just think about W
related to multiple variables that might well not D¢ o
sisting of a single motel room. Also, a motel room 15
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treated for pests in the first place. So this sample differs from the population
it supposedly represents, is not diversified in the least, and is small. Compare
this example with the following one.

Second example:

“Dave’s Lawn Care does shoddy work maintaining the neighbor’s
lawn; they probably do shoddy work generally.”

The population here consists of lawns maintained by Dave’s. Yes, the
sample in this example is no larger or more diversified than the one in the first
example. But a motel room is apt to be atypical in that it may well have been
treated for fleas, whereas there is no special reason for thinking the neighbor’s

lawn is atypical. So as it stands, this is a stronger argument for its conclusion
than the first argument is for its conclusion.

Third example:

£ 3
Most of my teachers are Democrats, so I think most teachers are
Democrats.”

: Let’s just assume this speaker is thinking of a population of American
university teachers and has in mind by “Democrats” something like the peo-
ple who voted for Barack Obama in the last presidential election. Now the
population “Democrats” is far larger and more multifaceted (diversified) than
the populations in the previous two examples. The speaker’s sample is not
only tqo_small and too undiversified, but relative to the population it repre-
sents, it is way too small and way too undiversified.

Fourth example:
“I don’t like Jane; others probably feel the same.”

Let’s say the first statement is offered as support for the second state-
ment. .Then once again the speaker is generalizing from a single thing, in this
case hl['ﬂ_SE.lf or herself, to the “population” of people who are in a posrition to
like or dislike Jane. Many factors could affect whether Jane (or anyone) is like-
able; the sample is insufficiently diversified with respect to such variables.

Fifth example:

“OMG! Look at this rash I .
got from t |
et Hine. hat plant! I'll steer clear of it

of thi?;;;cpj:;ki: I:jians that in the future.h‘e or she will stay away from plants
the "POpulatién’g is Scl).m'e O?e is generalizing from a sample of one. But here
between the sample areddtl.llve ¥ undl_verslﬁed, and the potential differences
pE TR e dp nd the population aren’t many. (Variables that might be

: nclude age of plant and dormancy.) It is true that a more diversified

Sixth example:

Eight of the ten people in this class think the midterm was too

hard, and we don’
on't know about 2
everyone thinks the mi the other two, but it is safe to say
s the midterm was too hard.”

Fi
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Here the sample is small, but it is 80 percent of the population, so the
argument is relatively very strong.

The following exercise sets will help you further explore the difference
between statistical syllogisms and inductive reasoning from samples.

Divide the following statements into two categories, based on a distinction
implicit in the material discussed so far in this chapter. Identify the distinction.

Danielle is older than Christina.

Annual ryegrass dies out in the summer.

Feral donkeys cause considerable damage to the ecology of Death Valley.
A significant proportion of small-business owners oppose raising the
minimum wage.

The president of the senior class didn’t wear a tux to the prom, if you can
believe it.

It costs $55 a year to subscribe to Consumer Reports.

Glasses purchased online may not be satisfactory for your purposes.
Tony the Shark works for No Doz Escobar.

The most common seeing-eye dog is the German shepherd.

10. The Toledo museum isn’t open this evening.

e b

e

e

uctive generalizations from samples and

Five of the following items arc ind :
hich are which.

five are statistical syllogisms. Determine W

Rainbird sprinklers don’t last long, judging from my experience.

That sprinkler won't last Jong; it’s a Rainbird.

Don’t worry about your tree losing its leaves; it's camphoT’ tree.

I don’t think camphor trees are deciduous; at any rate ours 1sn:1’t. .
Blu-ray disks aren’t any better than regular old DVDs; S0 don’t expect this
disk to be better than what you are used to.

6. Target gives refunds no questions asked. I foun

a shirt without a receipt. ; Sl
7. Tt's difficult to find a grocery store in Fresno; the time [ was t en‘: 00
all over the place and only found car parts places and liquor stores.

8. Marsha will be on time; she usually is.

' ic maj re.
9. Jorge and Susan are both really bright; apparently most music majors a

10. Jorge and Susan are both really bright; after all, they are music majors.

e A

d that out when I returned

For each of the following, mark:

A = statistical syllogism
B - inductive generalizatio
C = neither

n from a sample

Exercise 10-1

Exercise 10-2

Exercise 10-3

ab7

_
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Exercise 10-4

Exercise 10-5

A
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10.

. Here, try this one. It'll stop your cough. It’s a Breezer.
. Costco charges less than Walmart for comparable items. I've shopped at

both for years.

. Alvid likes the president; after all, he’s a Democrat.

The local Kia dealership is thriving, which suggests that Kia is doing well
nationally.

. Professor Stooler is a tough grader; he teaches physics.
. Almost every Shih Tzu I've run into is smart; there probably aren’t any

anywhere that aren't.

. A majority of Republicans favor immigration reform, and Horace is a

Republican. Connect the dots.

Sally is apt to be cranky; she usually is when she skips breakfast.

Comcast service has improved a lot over the past year judging from what
has happened around here. ]

}t will still be cool there in June; the elevation at Denver is over 5,000
eet. I

Complete each of these statistical syllogi i i
: ogisms b
premise or conclusion. qi T

Example:

Complete each of these statistical s
premise or conclusion.

Marilyn is a florist; I bet she’s a nice person
Premise: Most florists are nice people.

/. - .
. Don’t waste your time trying to teach that dog to Btch: Otteshounds

don’t do that.

. I don’t see how you could have high blood pressure; you jog, what, ten

miles a day?

. Most people who drive that kind of car have money to burn, so [ imagine

he has money to burn.

. Dr. Walker belongs to the ACLU; and most people who belong to the

ACLU are liberals.

. Sharon shops online; I bet she doesn’t pay sales tax

. York belongs to the NRA; he’s probably a Republican
. Most members of the NRA are Re ‘

Republicin; publicans; therefore, probably York is a

. Most smokers drink; I imagine, therefore, that Sally drinks
. Melody will be upset; who wouldn’t if her husband did that?

; Yeri;on provides service to most small t
vice in Chabot Gap.

owns; so you'll probably get ser-

yllogisms by supplying an appropriate

5
6
¢
8
b

10.

Identify the sample, the populatio

REASONING FROM THE SPECIFIC TO THE GENERAL (INDUCTIVE GENERALIZING FROM A SAMPLE)

_ Christine’s probably pretty athletic; she’s a professional dancer.

I doubt Lays have preservatives; most chips these days don’t.

Aubrey is fibbing; nine times out of ten, when somebody says she doesn’t
care what people think, she’s fibbing.

Kids around here generally don’t drop out of school, so Jim won't drop
out.

_ 1don’t think their band will be popular; they play jazz.
. Deanna isn’t likely to help; she’s too concerned about herself.

I expect it’s going to rain; it usually does when it’s hot.

. Probably they have a key; most members do.
. We might have trouble parking; it's New Year's Eve, don't forget.

Most governors haven’t been very good presidents, and Mitt is a governor.

following inductive generalizations from a sample.

L.

6.

9

10. The fries at McDonald’s are to0 salty,

Identify the sample, the population, and th

. Conservatives I know don

. Judging from what I saw, Col
. Seven of the last ten El Ninos were associ

. Costco’s store-brand coffee tastes as goo

. A 55 percent approval ratin

n Disney movies and not one of them has been vio-
ake violent movies.
d bet most professors every-

I've seen at least te
lent. Apparently Disney doesn’'t m
Most of my professors wear glasses; it's a §0O
where wear glasses.

't like Huckabee. Based on that, I'd say most
conservatives don’t like him.

umbus State is a fun place to be.

ated with below-average rainfall
across southern Canada. Therefore 70 percent of all El Nifos will be asso-
ciated with below-average rainfall across southern Canada.

MRs. BRUDER: Bruder! Bruder! Canyou believe it? The Music Department
is selling two grand pianos!

MR. BRUDER: Well, let’s chec
sold were overpriced. Probably all th

k it out. But remember, the last pianos they
eir pianos are overpriced.
d as any name brand; I'll bet any
he name brand.

ostco is as good as t
Most people I know

store brand product from €
g? Them polls is rigged!
think he’s a Marxist.

The young people around here §
dudes drag racing?

' 3¢ se two
ure are crazy! Did you se€ those t

judging from these.

e attribute of interest in each of the

following:

1. Whoa, is this joint overpriced or wha

¢! Look at what they want for quart

of milk!

___..——

n, and the attribute of interest in each of the Exercise 10-6

Exercise 10-7
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W

A 10.

Exercise 10-8 A Rank order the following populations from least diversified to most diversified.

D osw

Exercise 10-9 A Rank order the following populations from least diversified to most diversified.

N N N

. Carmel? People there are snobs, judging from what I've seen.
. PCs are way faster than Macs! Just compare these two puppies!
. Life insurance salespeople are always trying to sell you stuff you don’t

need; anyway, the ones I know do.
Did you see that? The drivers in this town are crazy!

I get lots of dropped calls with AT&T where I live; it’s probably the same
everywhere.

7. After the first test, [ knew I'd do well in this class.
. The doorbell doesn’t ring and the hot water heater is busted. Doesn’t any-

thing work in this house?

I never saw a frost after March. I don’t think it can happen this close to
the coast.

English classes are boring, judging from the one I took.

Television sitcoms

Movies

Episodes of Survivor

Movies rated PG

Movies starring Meryl Streep

Professional athletes

National Football League referees
Physically fit people

Major League baseball players
Olympic shot-putters

Exercise 10-10 A Rank order the following populations from least diversified to most diversified.

e .

Exercise 10-11

People
Cowboys
Democrats
Teachers

Cowboys who are teachers

Think of as many variables as you can that are linked to each of the follow-

;r;gfzzzlc?rtl:le;aplgr ixellmple; height and jumping ability are linked to being 2
sketball player: the more professional basketball players there

A

are i
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n a population the more tall people who are good at jumping there are apt

to be.

who

BB e ieor- ot e et

o —
Qo b

Rate how well each

S S o

&

Ll

12. Yes. Blue Cross will cover tha
13. Cockers eat like pigs, judging

. T've been to one ballet an

. 1love ballet! I've only been to one,

Your instructor may make this a timed competition, giving the person
wins an opportunity to go home after class.

Driving a Lexus

Owning a pet

Having no cavities

Being susceptible to poison oak or ivy
Owning a hand gun

Being afraid of the dark

. Being nearsighted

. Reading romance novels

. Drinking Budweiser

. Watching reality shows

. Owning an iPad

. Seeing a psychotherapist

. Attending church once a week

i i to 5, where
sample represents 1ts population on a scale of 1 !
lation very well.

] = the sample represents its popt
lation very pootly.

5 - the sample represents its popt

The coffee in that pot is lousy; Tjust had a cup.
The coffee at that restaurant is lousy; I just had a cup-

Starbuck’s coffee is bitter, judging from this cup. i il
Sherry doesn’t write well, based on how poorly she did on €S- pag

paper.

Sherry writes Very
Terrence will treat her like a queen, tO
her on their first date.

Acura transmissions fail before 100,00
pened to my car.

he did on this 5-page paper.

d on how well s
i from how well he treated

judge
0 miles, judging from what hap-

>d i life. I'm sure
d I've never been sO bored in my

they will all be the same I fell in love instantly.

but :
probably runs in

i s, It
. Lupe’s sister and father both have high blood pressure

the family. , TV is much
SALESPERSON: As you can see from these two Pictures, HD
sharper than regular TV They covered it for me.

t procedure.

from the cocker I had as a kid.
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Exercise 10-13

Exercise 10-14

Y
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“Most Ohio State students I've met believe in God. Therefore, most
Ohio State students believe in God.”

How should each of the following suppositions affect the speaker’s confidence
in his or her conclusion?

. Suppose the students in the sample were interviewed as they left a local

church after Sunday services. (Ohio State has no admission requirements
pertaining to religious beliefs.)

2. Suppose the students in the sample were first-year students.

. Suppose the students in the sample were on the university football

team.

Suppose the students in the sample were selected by picking every tenth
name on an alphabetical list of students’ names.

. Suppose the students in the sample were respondents to a questionnaire

published in the campus newspaper titled “Survey of Student Religious
Beliefs.”

. Suppose the students in the sample were randomly selected from a list of

registered automobile owners.

Read the passage below, and answer the questions that follow.

_-PDJM'—'

(9]

6.

In the Georgia State University History Department, students are
invited to submit written evaluations of their instructors to the depart-
ment’s personnel committee, which uses those evaluations to deter-
mine whether history instructors should be recommended for retention
and promotions. In his three history classes, Professor Ludlum has a
total of one hundred students. Six students turned in written evalua-
tions of Ludlum; two of these evaluations were favorable and four were
negative. Professor Hitchcock, who sits on the History Department
Personnel Committee, argued against recommending Ludlum for pro-
motion. “If a majority of the students who bothered to evaluate Ludlum

find him lacking,” he stated, “then it's clear a majority of all his stu-
dents find him lacking.”

. What is the sample in Hitchcock’s reasoning?
. What is the population?

. What is the attribute of interest?

Are there differences bgtween the sample and the population that should
reduce our confidence in Hitchcock’s conclusion?

Is the sample random?

Is the sample large enough?

Based on these considerati i
ions, how strong is Hitc 4
reasoning? P ey
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REASONING FROM THE SPECIFIC TO THE SPECIFIC:
INDUCTIVE ARGUMENTS FROM ANALOGY

If you have heard of arguments from analogy, you may be surprlsed tF) lﬁ:lﬁl’ill tll:at
strictly speaking, there aren’t any. Strictly §peak1ng, an analogy is a ]\Xk'tal:}al or
or a simile, a nonpropositional entity that is nelthgr true nor false. ‘c'%apllorvs
and similes may be described as useful, enlightening, apt, acc’ura.tti, -b]t]‘lr;llr{zh:’
and in other ways; but they aren't literally true,_and they aren’t {1tur{1‘?i ;: :s.d
Consequently, an analogy cannot be the premise of an argulmdu?t ?LEALC}.[VC
premise must be cither true or false. What is commonly cal e an 1{11“1;10&}
argument from analogy is, in fact, an argument from a claim that two (¢

things share one or more attributes. i ’ _
Let’s begin by looking at the way these arguments work. Then we'll con

sider other uses of analogy.

The Way Inductive Arguments from Analogy Work

The fact that two things share some attributes increases the probability they

will share others. For example, the fact that two cell phones are made by the

ili 4 re of the same qual-
‘ er INCre: e probability that they a ‘ ‘
=i i PR HE hone doesn’t work well is a reason

i i 1lp

itv. Because of this, the fact that one CELl _ 45

foz thinking the other cell phone won't either. That is how };chc F:ﬁ:ﬁi‘;;y[ 4

inductive argument from analogy can support—increase the p

the conclusion.
Schematically, an argu

‘butes p, q, t (and s0 forth).
X and Y both share attributes p, d o atiributel.

X also has the attribute of interest to u
Therefore Y has attribute L

ment from analogy has this form:

An example in English can't hurt:

i the
Cheryl and Denise are teenage sisters who agsl ;0
same school and watch the same TV programs.

Cheryl liked The Chronicles of Narnia. f Narnia.

Therefore, Denise will like The Chronicles ©
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The things that are said to have similar attributes are called analogues
Here the analogues are Cheryl and Denise. Although our example has only}
two analogues, there can be more. There might be more sisters, for example

: When we think critically about arguments of this type, it helps to keep in
ml.nd that we are not trying to gauge the probability of the conclusion, every-
thmg confslde-red. We are not trying to determine the overall probability that
Denise will like The Chronicles of Narnia. To make that determination we
Wogld need to adhere to the Principle of Total Evidence. Our task is more
;1:;1;2311??3 are sinijply E;)}zling to determine the relative strength of a specific

rom analogy. This i ' : i i '
i e Togl EVilz :1 (szg'methmg we can do without paying attention

If you doubt this, consider these two arguments for the same conclusion:

A. Ch(;:ryl and Denise are teenage sisters, attend the same school,
?\? Watch the same TV shows. Cheryl liked The Chronicles of
arnia. Therefore Denise will like The Chronicles of Narnia.

B. IC\Z‘Ther)_rl and Denise botb wear glasses. Cheryl likes The Chronicles of
arnia. Therefore Denise will like The Chronicles of Narnia.

We do not need to inv inci
j oke the Principle of T i
(A) is the stronger argument. p i
When we i i
s Cauetiiviluate an inductive argument from analogy, forgetting that
e et 1223 tt(; gaugfe th;: overall probability of the conclusion will
con i i
e o used estimates of the relative strength of the
This bei i i
e ;:;rgnsia;d, tlhe relative strgngth of an inductive argument from anal-
st s 0rrgf: y to 1the question of how similar and dissimilar the ana-
e al:e o 1'ke sunlll ar Che;ryl and Denise are to each other, the more
el ike eacb oth_er in other ways. The less similar they are, the
P y not to be alike in other ways. In our example, Cheryl and
S Eenage sisters, attend the same school, and watch the same TV
wil%also iike ?1" };20&; :;Eéli’i?g;&j’\flike'that they have, the more likely Denise
. arnia, given that Cheryl do
: ; es. And the more
dlffer(cjl}ccs they hhave, the less apt they are to like the sa;e movies
course imilariti ' .
g L :5({;),; fnf similarities and differences that count must be related to
doesn’t matter. As ?;?S;é ArekCherYlE L e il (manma et 7
: : we know, the size o 's bi .
anything to do with his or her tasté in rnoviesf R4 e A
Note as we ' ifi .
and Denise thtunilc])i:: tlhli I1lnor'e ffIVBISIfled ST lehnsans ey (e
sl ijresze e ike ydl't is Fhat the two sisters have similar tastes in
e instance’ o }rlnorf: 1ver31ﬁ§d are the dissimilarities, the less likely
S S eryl and Denise have the same tastes across a diversi-
they are more like(io tsr e b kb s i
across such a diver:iﬁcésgsr;:c:;btfrlrllt . H]1<0Vie' Of course, having different tastes
ma i i i i
ib ehirensy sk g es it more likely they will have differ-
Here, how i
closely rel’ated fl:jlrll :;Z eo?fl?:?&? E(c;rt?azo;'n pllica.tion. e A
byl imilarity we are concerned with. The
i1 egllie a}?d Ch}fl:ryl attend thg same school may slightly increase the prob-
¥y they have the same taste in movies; the fact they watch the same TV

programs i : : T
g Increases 1t more. Having similar tastes in TV programs is a bet-

REASONING FROM THE SPECIFIC TO THE SPECIFIC: INDUCTIVE ARGUMENTS FROM ANALOGY

ter predictor of having similar tastes in movies, than is going to the same
school. Roughly, how closely related one similarity is to another depends on
how strong the association is between the two similarities—on how reliable
the presence of one similarity is as a predictor of the presence of the other
similarity.

One thing more needs to be said. Let’s pretend Denise has another teen-
age sister, Barbara, who goes to the same school and watches the same TV
programs, but did not like The Chronicles of Narnia. That fact diminishes
the probability that Denise will share Cheryl’s fondness for The Chronicles of
Narnia. Barbara is a contrary analogue—an analogue that shares some of the
attributes of the other analogues but does not share the attribute of interest.
Clearly, the existence of contrary analogues makes the claim stated_ in the con-
clusion of an analogical argument less likely. A contrary analogue, if known, is
a reason for having less confidence in the conclusion of the original argument.

L od 0 gkl iy Eeiaig LS LI S

ame school and

(1) Cheryl and Denise are teenage sisters who go to the s
watch the same TV programs.

(2) Cheryl liked The Chronicles of Narnia. ‘
(3) Therefore, Denise will like The Chronicles of Narnid.

0O 6

i

(3

iih

ment from an analogy is far from an exact
ly on our experience about what_sum-
es, and how tight the association 1s.
basically just comparing and con-
h school English.

Evaluation of an inductive argu
science and requires us mainly to 1ely ©
larities are associated with other similariti
Thinking critically about such arguments 18 L
trasting the analogues, the same thing you practiced 1111 tlgntion s
However, as critical thinkers we do want to pay specia hat t('ame-honored e
the analogues are dissimilar. Attacking the analogy 15 td:a t1 R s
egy for rebutting an argument from an_alogy-—showmgh ekt
not as similar as stated or implied. This cou_ld mean s (I))ththften virrehe
similarities between them, oT MO diss.’imlla?mcs’ iy t};e analogues that
calling attention to a single, glaring dissimilarity betwf:?tﬂom b i EATI
undermines the argument. For example, one might I)c?elnt exchange program.
been living in Spain the past several months on a st

Argument from Analogy

milarities are between the ana-
erous and diversified

Guidelines for Thinking Critically About an.
s and diversified the si

ore num
logues, the stronger the argument, and tltle m
the differences, the weaker the argument.

® It must be kept in mind that some _smylante i
relevant than are others to the similarity W

> argu
® The fewer “contrary analogues,” the stroilger the arg
trary analogues, the weaker the argument.

® The more numerou

jes and differences are more
ested in.
ment; the more con-
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as thetorical devices, and in other capacities. Here’s an example of an analogy

Examples of Thinking Critically About Arguments from Analogy
that might look like an argument but isn't:

First example:

;T:l; fleder‘al bu;ilget is like a household budget; bad things result from
ot balancing a household budget; therefore bad things p—
not balancing the federal budget.” b C——

Ye i 2
Subiectii;evrlzzilgnt}gct .ffde;alfb:ildg(;t is like a household budget is rather a
. Still, the federal budget is more like a hous
el it get e like a household budget
, say, wshoe; but the dissimilarities betwe
rapic s . ies between the analogues
g. Among them: the federal government, unlike a household, can

p *

Second example:

CI::)S}Z Zveca:; 1%115 Alflen \aﬁron American Idol. Two years ago David
. Theretore Lee Dewyze will probably wi 1S ye:
because he looks and sounds like the other twoy”wm el

Here, to

L Call;’ l:tl(t)fn‘;\’oh;th:; slomelclme looks and sounds like someone else is a judg-
Eoatiee by Souﬁd r[:le Wl'i watch American Idol would agree these three
like Barbara Streisand o gre ike each other than any of them looks or sounds
and sound more like eacrh at‘;? rotti. No doubt they would also agree they look
tant going into the curre ; f er than they look or sound like the other contes-
ARTRRAR ke a?t nals 21‘0und, Crystal Bowersox. Are there dissimi-
likeable? Does she have a gument? Is Bowersox a better singer? Is she especially
If one could not think e _ell}ng. story? Have the judges praised her more?

ink of such dissimilarities, Dewyze would be the better bet.

Third example:

HH&]I’VCy mistreats hi cEw
is dog. H i
g ouldn’t make a gOOd babysnter.”

The analogues i i
s in this argume
nt (Harvey’ i .
treatment of 3 ; €y’s treatment of hi aud s
iy someone’s child) are so similar i e =
babysit your child. BT WaRh e, &
Fourth example:

“Harvey mistreats hi i
s his child. H
¢ wouldn’t make a good dog sitter.”

The analogues i '
é in
wise, the simiigariticq tll:i ‘3(.3“.‘91? ar.e.the same as in the previous one. Like-
they may be) are the — 'lsslimﬁarltles between the analogues (whatever
e > 1N both examples
is a stronger ar : , xamples. However, the ample
might dragw thf ‘ff;lzllt; f)or) its conclusion. A person wholcoucldf ?Eirsts?rcea)ida j‘og
But, we think, most (2(1:1&; after all, more people eat meat than eat children.
child wouldn’ 'h i Ough perhaps not all) people wh 1 i
M n't hesitate to mistreat an animal PR srmopiil selsetiE
gain, apprai 121 .
lyzing them bI;ipnjﬁsal i arguments from analogy is not an exact science. Ana-
y according to some formula isn’t the best id .
C best 1daea.

Other Uses of Analogies

Asyou've :
seen, our primary int i
: ry interest in analogi
arguments. But analogies alogies has been their use in analogical
logies are also used—and are also usefulﬁzﬁte;pzll:natfons
!

Bears, as everybody (especially Stephen Colbert) knows, are danger-
ous. If you get too close, you can lose it all. The same holds true of
bear markets. In the presence of a bear market, the thing to do is the

same as when in the presence of a real bear: Keep your distance!

Now, it may be that staying out of the stock market during a bear market
is a wise move. But this passage certainly gives us no reason for believing it.
No fact whatsoever about real bears is relevant to the stock market (except,
maybe, for stocks in bear-hunting companies, if such things existed). Here,
the analogy supplies a psychological connection and nothing more; the only
thing the terms of the analogy share is the word “bear.” Neither term tells us
anything about the other, but you might be surprised at how many people fall

for this kind of “reasoning.”
On the other hand, analogies

important way. As you'll see in Chapter :
on the comparison of different cases, the principle that we

cases alike. If we have two analogous cases, tWo people pe

figure into moral and legal arguments in an

12, a basic moral principle is based
should treat like
rforming similar

Real Life

Bears!

The fact that bears are dangerous doesn't
mean that bear markets are dangerous. See

text above.
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Real Life

Whom Do You Trust?

® Whenit comes to deciding which kind of car to buy, which do you trust more—the reports
of a few friends or the results of a survey based on a large sample?

# Whin it comes to deciding whether an overthe-counter cold remedy (e.g., vitamin C)
works, which do you trust more—a large clinical study or the reporté of a few friends?

2/:22}; Zer::g:]e t'rz;t th: repgrts of friends over more reliable statistical information. We hope you
Shom:ommgg; : H u(m;cog ing to R. E. Nisbett and L. Ross, Human Inference: Strategies &nd
b i Human oaa.fjgdgmenr [Englewood Cliffs, N.J.: Prentice Hall, 1980], people
_ 0 be insensitive to sample size when evaluating some product, being swayed more by th

judgments of a few friends than by the results of a survey based on‘a large s'anfple} it

;(r:;li(s):?) :1?3 ilfn’g]l&f Circ(t;mstances, for example, it would be morally suspect to

ey Stande;n flrllj blac{ne_ the c_;ther. Similarly, the legal principle of stare

ent cases and case); thartlglf ec];ded} ¥ baseq on making analogies between pres-

Chiister 17 ave been settled in the past. More on this, as well, in

Analogi 5 :

be made rﬁgizsdﬁ‘fsﬁzz(l)tnée $ifs p_lay n t?Xplanations. Some explanations would

gous cases. For instan ] Zven impossible if we could not make use of analo-

could be vérY hel fulice’ E1m‘k in Chapter 5 we mentioned that an analogy

the game. If the ppersélneﬁpdai(nmg rugby to a person who knew nothing about
could begin with that anl1 ngw something about American football, one
rugby. This would be aiggreai ;I:neizlnt out differences between football and
in COE?TH'W?UM not have to be listzzr;zlfléil:iz E?lrrggssbt)rhe " el
Jidh F;r 211;:; pzi:alﬁilis? are used both to explain and to argue for a point of
of the British Emplire as }i'smry' of the Roman Empire is often compared to that
ing conclusions about theIStOIIElnS l(.)Ok f(_)r similar themes in the hope of draw-
the Vietnam and Iraq COn‘;lr'ay empires rise and fall. Lately, analogies between
cates, to try to show that thlect;sofllf;e lzeen used, especially by antiwar advo-
i ﬂ;s.t Ullllless there is a drastic chslen(;e ti}rlleai)i:r?)rﬁlfonﬂmt will follow that of

na w . :

ok S e o sl o et
viding an 3 &3 at an argument is i i -
imPOftan’? ;ii;:ég}ilﬁgept: st 18 just like the first bu‘% obvll?(slizll}fn‘iﬁ'{fflilzly ”Pi"rli)e
ond argument must halfe t]}lal st like the first.” What this means is that thé sec-
as you follow this example ; San}]f form as the first. You'll see what we mean
refutes Gary’s afgllmentpb ’lm w ich Gary presents an argument and Melinda
believe there should be 5 hiical alogy, Gary says, “All your liberal friends
ized medicine also beli UIllVErsal health care, and anyone who wants social-
liberal friends want s e.vels-, il shp uld be universal health care. So, all your
clusion doesn’t foll 001?1 zed medicine.” Melinda points out tﬁ t ’th' on-
ow. She uses an analogy: “Gary, that's invali d.aTha}:’,scjust

REASONING FROM THE SPECIFIC TO THE SPECIFIC: INDUCTIVE ARGUMENTS FROM ANALOGY

like saying because all your friends breathe air and all terrorists breathe air, all

your friends are terrorists.”
Wwith her example, Melinda has shown that, if Gary’s argument were

valid, her argument would also be valid. Since her argument obviously isn't

valid, Gary’s isn't either.
The following exercises will help you understand reasoning from analogy

and how to evaluate it.

Identify whether each of these is

A = argument from analogy
B - an analogy that isn't an argument

1. These shrubs have shiny green leaves, and so does privet. I bet these

shrubs keep their leaves in the winter, too.

2. Working in this office is like driving around Florida without AC.

3. Between you and me, Huck has less personality than a pincushion.

4. You don’t like picnicking? Well, you won't like‘camping, either. You
can’t do either without getting eaten by mosquitoes.

5. As soon as I saw all these formulas and stuff, I knew 1'd like symbolic
logic. It's just like math, which I love.

6. 1love washing dishes like Ilove cleaning the bathroom.

7. Driving fast is playing with fire.
8. Too much sun will make your fa
effect on your hands, too.
9. Here, use that screwdriver like a ¢
the hammer.
10. She’s no good at tennis. No way she’s good at racquetball.

is the opium of the people. To abolish religion as the illu-

demand their real happiness.”
—Karl Marx

ce leathery. I suppose it will have that

hisel. Just give ita good whack with

11. “Religion . . :
sory happiness of the people is to

1 1 > .SS.”
12. “Publishing is to thinking as the maternity ward is to the first ki ‘
__Friedrich von Schlegel
n
i i ‘1 a saint won't look out.
13. « i mirror. If an ape looks in, | '
i __Ludwig Wittgenstein

oes up when the employment situation wors-
¢ now, there is bad news on

14. Historically, the market 8
nemployment is getting

ens and goes down when it gets 'beFter. Righ
employment, and the Jatest statistics show uk
worse. This could be a good time t0 buy stock .. R
15. Yamaha makes great motorcycles. I'll bet their pianos are pr y good, too.

3 't
16. “Life is a 1'011 Of toilet Paper_ The ClOSeI you get to the end, the faster 1

goes.” _ Anonymous
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