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Supplementary Material A: The Income Streams 

The hard, moderate and easy sets of income streams (H, M and E) used in the experiment 

are not truly random since we pre-selected them in various ways. This appendix shows the extent 

to which these sets collectively resemble a random sample of truly random i.i.d. binomial 

sequences of length 20 with success probability p = 0.5—the “advertised distribution.”  

Let ∑Y  denote the total income in stream Y. The set size (16 streams) is the smallest 

discrete number of streams that can roughly approximate the actual sampling distribution of total 

income in streams drawn from the advertised distribution. The figure below shows this 

distribution along with the approximation of it that each of our sets create with 16 total streams. 

Our distribution truncates away about 0.12 total probability from the tails of the advertised 

distribution (and has noticeably more mass in the center), but otherwise resembles it. 
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Recall that we use 48 sequences of five income streams. Using a standard goodness-of-fit 

test (likelihood ratio chi-square, or G-test) against the null that a subject’s five observed total 

income figures (in her five streams) come from the advertised distribution, just 1 (1,8,18) of our 

48 subjects would reject that null at 5% (10%,25%,50%). Put differently, subjects’ five 

observations of total income give them no more frequent reasons to reject the advertised income 

process than would five streams actually drawn from the advertised income process itself. 

The “difficulty” of streams, which we systematically select for our three sets of streams, 

is related to the timing of income realizations. We also need to make sure that the resulting 

collection of streams have average time series properties resembling those actually drawn from 

the advertised distribution. We construct a special sample autocorrelation function to examine 

this, meant for relatively short sequences of i.i.d. Bernoulli draws. In this analysis we consider 

streams ),...,,...,,( 21 Tt yyyyY =  as i.i.d. sequences of Bernoulli draws, where )1Pr( == typ is 

the probability that income is received, and )0Pr()1( ==− typ  is the probability of no income.  

Define a stream’s sample mean and sample variance by 
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Under the null that the ty  are i.i.d. binomial random variables with common success 

probability p, we have 

ppE =)ˆ( , and )1()()ˆ( ppyVarvE t −==  

Define the sample autocovariance at lag k by 
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Expand this: 
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Under the null that the ty  are i.i.d. binomial random variables with common success 

probability p, we have pppyE t =⋅−+⋅= 0)1(1)( 2  ∀ t, and 222 0)1(1)( pppyyE jt =⋅−+⋅=  ∀ t 

≠ j. Substituting these, the expectation of the sample autocovariance under this null is 
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This shows that in finite samples, the sample autocovariance kĉ  has a bias equal to the 

negative of the true variance divided by the sample size. The negative finite sample bias of 

autocorrelation coefficients in an i.i.d. sequence has long been known (e.g. Marriott and Pope 

1954). Therefore, define an unbiased small-sample autocovariance estimator by  

Tvcc k
u
k /ˆˆˆ += . 

Then use the analogy principle to define this nonstandard sample autocorrelation 

function, designed to be centered on zero for small T i.i.d. Bernoulli sequences: 
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We calculate the average value of this kρ̂  across our experimental income streams, at 

lags k from 1 to 8. Recall that there are 48 streams, 16 in each of the hard, moderate and easy sets 

H, M and E, but that the streams in M are used three times as often as those in H or E. 

Therefore, each stream in M is counted three times, and the streams in H and E once, in 

calculating the average value of  kρ̂  across our streams. This is as if our experiment uses 80 

streams in all. Therefore, we bootstrap the distribution of kρ̂  using 10,000 samples of 80 truly 

random binomial streams with T = 20. The table below shows the actual average values of kρ̂  

across our experimental streams (in column 2), and the bootstrapped 95% confidence interval for 

these autocorrelations (last two columns). As can be seen, one of the eight autocorrelations falls 

outside its bootstrapped confidence interval (at lag k = 3), but the other seven do not. This seems 

reasonably representative of the advertised income process. 

 

Bootstrapped 95% confidence 
interval for this average across  

truly random streams (10,000 samples) 

 Actual average  
autocorrelation over  

the experiment’s streams
lower upper 

1ρ̂  −0.0217 −0.0480 0.0477 

2ρ̂  0.0186 −0.0488 0.0487 

3ρ̂  −0.0572 −0.0500 0.0493 

4ρ̂  0.0427 −0.0526 0.0532 

5ρ̂  −0.0139 −0.0526 0.0532 

6ρ̂  0.0521 −0.0576 0.0549 

7ρ̂  −0.0293 −0.0584 0.0580 

8ρ̂  −0.0576 −0.0611 0.0599 
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Supplementary Material B: Discarded Cognitive Tests 

 As mentioned in the text, we retained only two of five cognitive tests that were 

examined in the first two samples. The “Porteus Maze” (Porteus 1965) was one of these: It 

requires subjects to thread a pencil through mazes of increasing complexity without taking 

wrong turns. Some believe this test measures both planning ability and impulse control, both of 

which may be relevant to saving behavior. This test was a marginally significant predictor of 

saving performance in the first sample, but less significant than the Beta III subtests, so we 

discarded it and retained the Beta III subtests.  

The family of tests known as “Raven Progressive Matrices” (Raven, Raven and Court 

1998) are visual pattern induction tests, much like the “matrix reasoning” portion of the Beta III 

test. The Raven family is widely used in research on cognitive performance; these tests are 

regarded as measures of fluid intelligence (the ability to learn about and adapt to novel situations 

or tasks). We first tried Raven’s “Standard Progressive Matrices Plus” or SPM+, which has an 

extended sensitivity for distinguishing abilities in the upper 20% of the distribution of ability. 

This was a poor predictor of saving performance in our first sample and many of our subjects 

gave up on the last third of the problems in this test, suggesting that it was too difficult for most 

of them. Therefore, we administered the briefer and simpler “Standard Progressive Matrices” or 

SPM in the second sample. The SPM  significantly explained variance in saving performance, 

but less effectively than the WM span test we also administered in the second sample. Therefore, 

we abandoned the Raven family of tests after the second sample and retained the WM span test. 
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Supplementary Material C: The Personality Scales 

 

Subjects may vary in their intrinsic motivation to perform well in experimental tasks, 

whether or not extrinsic motivators (usually, performance-contingent cash payment) are used. 

This gives rise to interesting methodological questions examined elsewhere;1 for our purposes, 

variation in intrinsic motivation could be a source of variance both in task performance and 

measured cognitive abilities (perhaps especially the latter, since we do not provide any extrinsic 

motivation for performance in them). Because of this, our first personality measure is an item-

response-based measure of the intrinsic motivation to engage in effortful thought called “need 

for cognition” (Cacioppo et al. 1996), which is measured in the second, third and fourth samples. 

Need for cognition is not cognitive ability. Some studies suggest that need for cognition 

correlates only modestly, if at all, with cognitive abilities (e.g., Cacioppo, Petty and Morris 

1983), but we do not want to confuse cognitive abilities with the intrinsic motivation to engage 

in cognitively challenging tasks. Therefore, we select twelve of the eighteen items recommended 

by Cacioppo, Petty and Kao (1984) for the short version of their need for cognition scale to 

measure this personality characteristic in the second, third and fourth samples.2 

Personality psychologists and clinicians have long regarded tendencies toward 

procrastination and impulsiveness as potentially interesting personality characteristics, and scales 
                                                 
1 For instance, one may ask whether subjects’ ideas about what it means to “perform well,” and hence their goals,  
are the same as those of the experimenter, and whether extrinsic incentives are needed to better align their goals with 
the experimenter’s meaning of performance. This is an old, respectable view (Smith 1982) and many experimental 
tests of incentive effects are at least partially motivated by it (Camerer and Hogarth 1999). Even when the subject 
aims to do what the experimenter desires, there may be nontrivial interactions between extrinsic and intrinsic 
motivations that produce ironic results (Gneezy and Rustichini, 2000; McDaniel and Rutström 2001). Rydval (2003) 
discusses unanswered questions regarding interactions between cognitive capital, intrinsic motivation and extrinsic 
motivation in producing observed decisions.   
2 Examples of the twelve items used are “I would prefer complex to simple problems,” “Thinking is not my idea of 
fun” and “I find satisfaction in deliberating hard and for long hours.” The response “completely true” would be 
numerically coded as “4” (high Need for Cognition) for the first and third statements, and as “1” (low Need for 
Cognition) for the second statement.  We deliberately omit items used by Cacioppo, Petty and Kao (1984) that seem 
to involve other personality characteristics of interest to us, using only twelve of their eighteen total items. 
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meant to measure these have a long history. At the same time, psychologists and behavioral 

economists argue that procrastination and impulsiveness are outcomes of fundamental properties 

of time preferences and/or the manner in which people weigh the present against the future when 

making choices over time (Ainslie 1975; Thaler and Shefrin 1981; O’Donoghue and Rabin 

1999). Procrastination scales are known to correlate negatively with need for cognition (Ferrari 

1992), so a significant relationship between need for cognition and saving performance might 

occur simply because need for cognition is an instrument for procrastination. Therefore, our 

survey includes twelve items from a contemporary procrastination scale (Tuckman 1991).3 

Whiteside and Lynam (2001) review past measures of impulsiveness and argue that 

tendencies toward impulsive behavior actually arise from the interplay of several distinct 

personality characteristics. On the basis of a new study examining a very large number of items 

used to construct existing scales of impulsiveness, Whiteside and Lynam offer a new 

“impulsiveness inventory” comprised of four subscales they call premeditation, sensation-

seeking, perseverance and urgency. In the second sample, we included the items used to measure 

the first two of these subscales which, according to Whiteside and Lynam, are both highly 

reliable, nearly orthogonal to one another, and somewhat correlated with the other two measures 

(urgency and perseverance). Premeditation explained no variance in saving performance in the 

second sample, but sensation-seeking did (though weakly). But to give these components of 

impulsiveness a good shot, we continued to measure them in the third and fourth samples, and 

also added the perseverance and urgency scale items to our survey for good measure.4 

                                                 
3 Examples of the twelve procrastination items are “I manage to find an excuse for not doing something,” “I put the 
necessary time into even boring tasks, like studying” and “I am an incurable time waster.” The response “completely 
true” would be numerically coded as “4” (high procrastination tendency) for the first and third statements, and as 
“1” (low procrastination tendency) for the second statement. 
4 Examples of the eleven premeditation items are “I like to stop and think things over before I do them,” “I don't like 
to start a project until I know exactly how to proceed” and “I tend to value and follow a rational, ‘sensible’ approach 
to things.” Examples of the twelve sensation-seeking items are “I’ll try anything once,” “I quite enjoy taking risks” 
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Sensation-seeking is potentially interesting for reasons going beyond its contribution to 

impulsiveness. It is positively correlated with the willingness to take many kinds of risks 

(Zuckerman 1994) and has been found to explain risk-taking variance in some economics 

experiments (e.g., Eckel and Wilson 2004). Additionally, sensation-seeking is known to be 

positively correlated with need for cognition (Olson, Camp and Fuller 1984; Crowley and Hoyer 

1989); therefore, including sensation-seeking in multivariate analyses could clarify the meaning 

of any significant effect of need for cognition in those analyses. 

                                                                                                                                                             
and “I sometimes like doing things that are a bit frightening.” Examples of the ten perseverance items are “I 
generally like to see things through to the end,” “Unfinished tasks really bother me” and “I am a productive person 
who always gets the job done.” Examples of the twelve urgency items are “I have trouble controlling my impulses,” 
“When I am upset I often act without thinking” and “In the heat of an argument, I will often say things that I later 
regret.” 
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g 

of
 e

ac
h 

pe
rio

d 
an

d 
on

ly
 g

iv
es

 y
ou

 6
 e

cu
s w

he
n 

th
e 

co
in

 
co

m
es

 u
p 

he
ad

s;
 if

 it
 c

om
es

 u
p 

ta
ils

, t
he

 c
om

pu
te

r g
iv

es
 y

ou
 z

er
o 

ec
us

. 
 It 

is
 v

er
y 

im
po

rta
nt

 to
 u

nd
er

st
an

d 
th

at
 in

co
m

e 
is

 tr
ul

y 
ra

nd
om

. T
he

 c
om

pu
te

r w
ill

 n
ot

 “
re

ac
t”

 to
 a

ny
 d

ec
is

io
ns

 y
ou

 m
ak

e.
 In

 fa
ct

, t
he

 c
om

pu
te

r i
s 

no
t r

ea
lly

 fl
ip

pi
ng

 c
oi

ns
 a

t a
ll.

 It
 si

m
pl

y 
re

ad
s a

 ra
nd

om
ly

 d
et

er
m

in
ed

 se
qu

en
ce

 o
f i

nc
om

e 
nu

m
be

rs
 (a

 se
qu

en
ce

 o
f 6

 a
nd

 0
) f

ro
m

 a
 fi

le
 o

n 
its

 h
ar

d 
dr

iv
e.

 W
e 

ac
tu

al
ly

 fl
ip

pe
d 

th
e 

co
in

s l
on

g 
ag

o 
to

 m
ak

e 
a 

lo
t o

f i
nc

om
e 

se
qu

en
ce

s, 
an

d 
pu

t t
ho

se
 se

qu
en

ce
s i

n 
a 

fil
e 

on
 th

e 
co

m
pu

te
r’

s h
ar

d 
dr

iv
e.

 
Th

e 
co

m
pu

te
r s

im
pl

y 
re

ad
s o

ne
 o

f t
ho

se
 se

qu
en

ce
s. 

 W
e 

ar
e 

te
lli

ng
 y

ou
 th

is
 so

 th
at

 y
ou

 d
on

’t 
w

or
ry

 a
bo

ut
 th

e 
co

m
pu

te
r “

pu
ni

sh
in

g”
 o

r “
re

w
ar

di
ng

” 
yo

u 
fo

r d
oi

ng
 so

m
et

hi
ng

 “
w

ro
ng

” 
or

 “
rig

ht
.”

 T
he

 
on

ly
 th

in
g 

th
e 

co
m

pu
te

r d
oe

s w
ith

 y
ou

r d
ec

is
io

ns
 is

 re
co

rd
 th

em
 in

 a
 fi

le
. I

t d
oe

s n
ot

 “
lo

ok
 a

t”
 y

ou
r d

ec
is

io
ns

 a
nd

 th
en

 “
de

ci
de

” 
w

ha
t t

o 
do

 n
ex

t. 
Pu

t a
no

th
er

 w
ay

, t
he

 c
om

pu
te

r i
s n

ot
 “

in
te

lli
ge

nt
” 

an
d 

yo
u 

ar
e 

no
t “

pl
ay

in
g 

a 
ga

m
e 

ag
ai

ns
t i

t.”
 P

ut
 st

ill
 a

 d
iff

er
en

t w
ay

, y
ou

r d
ec

is
io

ns
 so

 fa
r i

n 
a 

ro
un

d 
w

ill
 h

av
e 

ab
so

lu
te

ly
 n

o 
ef

fe
ct

 o
n 

th
e 

lik
el

ih
oo

d 
of

 re
ce

iv
in

g 
in

co
m

e 
la

te
r i

n 
th

at
 ro

un
d.

 In
co

m
e 

is
 tr

ul
y 

ra
nd

om
. 
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 Th

e 
“P

oi
nt

 p
ur

ch
as

in
g 

ta
bl

e”
 b

el
ow

 sh
ow

s y
ou

r o
pp

or
tu

ni
tie

s f
or

 p
ur

ch
as

in
g 

po
in

ts
 b

y 
sp

en
di

ng
 e

cu
s i

n 
an

y 
pe

rio
d.

 T
hi

s t
ab

le
 w

ill
 a

lw
ay

s b
e 

pr
es

en
t o

n 
yo

ur
 sc

re
en

 w
he

n 
yo

u 
ar

e 
de

ci
di

ng
 h

ow
 m

an
y 

ec
us

 to
 sp

en
d 

in
 a

 p
er

io
d.
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  N
ot

ic
e 

th
e 

fo
llo

w
in

g 
th

in
gs

 a
bo

ut
 th

is
 ta

bl
e,

 a
nd

 w
ha

t i
t m

ea
ns

 to
 y

ou
: 

 1.
 T

he
 fi

rs
t r

ow
 sh

ow
s t

ot
al

 e
cu

s y
ou

 m
ig

ht
 d

ec
id

e 
to

 sp
en

d 
in

 a
 p

er
io

d,
 fr

om
 z

er
o 

up
 to

 “
16

 o
r m

or
e”

 e
cu

s. 
N

ot
ic

e 
th

at
 y

ou
 w

as
te

 e
cu

s i
f y

ou
 

sp
en

d 
m

or
e 

th
an

 1
5 

ec
us

 in
 a

 p
er

io
d,

 si
nc

e 
yo

u 
ge

t n
o 

ex
tra

 p
oi

nt
s b

y 
do

in
g 

so
. 

 2.
 T

he
 se

co
nd

 ro
w

 sh
ow

s t
he

 to
ta

l p
oi

nt
s y

ou
 w

ou
ld

 p
ur

ch
as

e 
by

 sp
en

di
ng

 th
e 

to
ta

l e
cu

s s
ho

w
n 

in
 th

e 
fir

st
 ro

w
. N

ot
ic

e 
th

at
 th

e 
to

ta
l p

oi
nt

s y
ou

 
pu

rc
ha

se
 in

cr
ea

se
s a

s y
ou

 sp
en

d 
m

or
e 

ec
us

 (u
p 

to
 1

5 
ec

us
). 

 
 3.

 T
he

 th
ird

 ro
w

 sh
ow

s “
ex

tra
” 

or
 “

in
cr

em
en

ta
l”

 e
cu

s y
ou

 p
ur

ch
as

e 
as

 a
 re

su
lt 

of
 sp

en
di

ng
 e

ac
h 

“e
xt

ra
” 

or
 “

in
cr

em
en

ta
l”

 e
cu

 in
 a

ny
 p

er
io

d.
 N

ot
ic

e 
th

at
 th

is
 d

ec
re

as
es

 a
s y

ou
 sp

en
d 

m
or

e 
ec

us
 (t

he
re

 w
ill

 b
e 

m
or

e 
ab

ou
t t

hi
s o

n 
th

e 
ne

xt
 sc

re
en

). 
 4.

 Y
ou

r a
bi

lit
y 

to
 b

uy
 p

oi
nt

s (
ac

co
rd

in
g 

to
 th

is
 ta

bl
e)

 is
 “

re
fr

es
he

d”
 in

 e
ve

ry
 p

er
io

d.
 If

 fo
r i

ns
ta

nc
e 

yo
u 

sp
en

t 5
 e

cu
s i

n 
so

m
e 

pe
rio

d,
 th

at
 d

oe
s N

O
T 

af
fe

ct
 th

e 
w

ay
 y

ou
 u

se
 th

e 
ta

bl
e 

in
 th

e 
ne

xt
 p

er
io

d.
 In

 e
ve

ry
 p

er
io

d,
 th

e 
fir

st
 e

cu
 y

ou
 d

ec
id

ed
 to

 sp
en

d 
bu

ys
 2

6 
po

in
ts

; t
he

 se
co

nd
 e

cu
 y

ou
 

de
ci

de
 to

 sp
en

d 
gi

ve
s a

n 
ex

tra
 2

5 
po

in
ts

 fo
r a

 to
ta

l o
f 5

1 
po

in
ts

 fo
r s

pe
nd

in
g 

2 
ec

us
, a

nd
 so

 o
n.

 H
ow

 y
ou

 u
se

 th
e 

ta
bl

e 
do

es
n’

t d
ep

en
d 

on
 h

ow
 

m
an

y 
ec

us
 y

ou
 sp

en
t, 

or
 h

ow
 m

an
y 

po
in

ts
 y

ou
 b

ou
gh

t, 
in

 p
re

vi
ou

s p
er

io
ds

. 
 In

 su
m

m
ar

y,
 y

ou
 h

av
e 

th
e 

op
po

rtu
ni

ty
 to

 b
uy

 fr
om

 z
er

o 
to

 1
16

 p
oi

nt
s b

y 
sp

en
di

ng
 fr

om
 z

er
o 

to
 1

5 
ec

us
 in

 a
ny

 p
er

io
d.

 T
hi

s o
pp

or
tu

ni
ty

 d
oe

s n
ot

 
de

pe
nd

 o
n 

ho
w

 m
an

y 
po

in
ts

 y
ou

 p
ur

ch
as

ed
 in

 p
as

t p
er

io
ds

. O
f c

ou
rs

e,
 y

ou
 c

an
no

t t
ak

e 
ad

va
nt

ag
e 

of
 th

at
 o

pp
or

tu
ni

ty
 u

nl
es

s y
ou

 h
av

e 
ec

us
 

av
ai

la
bl

e,
 e

ith
er

 fr
om

 sa
vi

ng
s o

r a
ny

 in
co

m
e 

yo
u 

m
ay

 (o
r m

ay
 n

ot
) r

ec
ei

ve
 in

 a
 p

er
io

d.
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 It 

is
 h

el
pf

ul
 to

 se
e 

ho
w

 m
an

y 
ex

tra
 p

oi
nt

s y
ou

 b
uy

 a
s y

ou
 sp

en
d 

ex
tra

 e
cu

s i
n 

ea
ch

 p
er

io
d.

 C
on

si
de

r t
he

 ta
bl

e 
be

lo
w

. I
t i

s e
xa

ct
ly

 th
e 

sa
m

e 
as

 th
e 

ta
bl

e 
yo

u 
sa

w
 o

n 
th

e 
pr

ev
io

us
 p

ag
e,

 e
xc

ep
t t

ha
t t

he
 th

ird
 ro

w
 is

 e
m

pt
y.

 
 Y

ou
 n

ow
 w

ill
 fi

ll 
in

 th
e 

th
ird

 ro
w

, a
cc

or
di

ng
 to

 th
e 

fo
llo

w
in

g 
in

st
ru

ct
io

ns
: 

  •
 If

 y
ou

 sp
en

d 
1 

ec
u 

yo
u 

bu
y 

26
 p

oi
nt

s. 
Th

us
 b

y 
sp

en
di

ng
 1

 m
or

e 
ec

u 
as

 c
om

pa
re

d 
to

 0
 e

cu
s s

pe
nt

, y
ou

 b
uy

 2
6 

m
or

e 
po

in
ts

. S
o,

 y
ou

 sh
ou

ld
 e

nt
er

 
th

e 
nu

m
be

r 2
6 

in
 th

e 
sp

ac
e 

of
 th

e 
th

ird
 ro

w
 b

el
ow

 1
. 

  •
 If

 y
ou

 sp
en

d 
2 

ec
us

 y
ou

 b
uy

 5
1 

po
in

ts
. T

hu
s t

he
 e

xt
ra

 p
oi

nt
s p

ur
ch

as
ed

 b
y 

sp
en

di
ng

 2
 ra

th
er

 th
an

 1
 is

 5
1−

26
=2

5.
 S

o,
 y

ou
 sh

ou
ld

 e
nt

er
 2

5 
in

 th
e 

sp
ac

e 
be

lo
w

 2
. 

 • 
Si

m
ila

rly
, s

pe
nd

in
g 

3 
ec

us
 b

uy
s 6

5 
po

in
ts

, w
hi

le
 sp

en
di

ng
 2

 e
cu

s b
uy

s 5
1.

 S
o 

th
e 

ex
tra

 p
oi

nt
s p

ur
ch

as
ed

 b
y 

sp
en

di
ng

 3
 ra

th
er

 th
an

 2
 is

 
65
−1

5=
14

. S
o 

yo
u 

sh
ou

ld
 e

nt
er

 1
4 

in
 th

e 
'in

cr
em

en
ta

l p
oi

nt
s p

ur
ch

as
ed

' b
el

ow
 3

. 
 Th

us
, e

ac
h 

op
en

 sp
ac

e 
in

 th
e 

'in
cr

em
en

ta
l p

oi
nt

s p
ur

ch
as

ed
' r

ow
 is

 th
e 

di
ff

er
en

ce
 b

et
w

ee
n 

th
e 

'to
ta

l p
oi

nt
s p

ur
ch

as
ed

' s
ho

w
n 

ab
ov

e 
ea

ch
 o

pe
n 

sp
ac

e 
an

d 
th

e 
'to

ta
l p

oi
nt

s p
ur

ch
as

ed
' s

ho
w

n 
fo

r s
pe

nd
in

g 
on

e 
le

ss
 e

cu
. 

 N
ow

, p
le

as
e 

fil
l i

n 
th

e 
re

st
 o

f t
he

 o
pe

n 
sp

ac
es

. 
 If

 y
ou

 h
av

e 
an

y 
tro

ub
le

, p
le

as
e 

co
nt

ac
t t

he
 e

xp
er

im
en

te
r a

nd
 h

e 
or

 sh
e 

w
ill

 a
ss

is
t y

ou
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  [T

he
 c

om
pu

te
r t

es
ts

 th
e 

re
sp

on
se

s f
or

 m
is

ta
ke

s. 
If

 a
ny

 a
re

 d
et

ec
te

d,
 th

e 
so

ftw
ar

e 
di

sp
la

ys
 a

 “
Pl

ea
se

 c
on

ta
ct

 th
e 

ex
pe

rim
en

te
r t

o 
pr

oc
ee

d”
 p

op
-u

p.
 

Th
e 

so
ftw

ar
e 

lo
ck

s u
p 

as
 w

el
l, 

re
qu

iri
ng

 a
 p

as
sw

or
d 

to
 p

ro
ce

ed
. S

o 
an

y 
er

ro
r m

us
t b

e 
ha

nd
le

d 
be

tw
ee

n 
th

e 
ex

pe
rim

en
te

r a
nd

 th
e 

su
bj

ec
t b

ef
or

e 
pr

oc
ee

di
ng

.] 
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 G

oo
d 

jo
b!

 N
ow

 th
at

 y
ou

 h
av

e 
co

m
pl

et
ed

 th
e 

ex
er

ci
se

, h
er

e 
is

 th
e 

co
m

pl
et

e 
po

in
t p

ur
ch

as
e 

ta
bl

e 
ag

ai
n.

 O
nc

e 
m

or
e,

 w
e 

w
an

t t
o 

po
in

t o
ut

 o
ne

 th
in

g 
ab

ou
t i

t, 
w

hi
ch

 y
ou

 sh
ou

ld
 n

ow
 b

e 
ab

le
 to

 se
e 

cl
ea

rly
 fo

r y
ou

rs
el

f. 
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  Ex
am

in
e 

th
e 

“i
nc

re
m

en
ta

l p
oi

nt
s”

 ro
w

 o
f t

he
 ta

bl
e—

th
e 

on
e 

yo
u 

ju
st

 c
om

pl
et

ed
 y

ou
rs

el
f i

n 
th

e 
ex

er
ci

se
. N

ot
ic

e 
ag

ai
n 

th
at

, a
s m

or
e 

an
d 

m
or

e 
ex

tra
 

ec
us

 a
re

 sp
en

t i
n 

an
y 

on
e 

pe
rio

d,
 th

ey
 b

uy
 fe

w
er

 a
nd

 fe
w

er
 e

xt
ra

 p
oi

nt
s i

n 
th

at
 p

er
io

d.
 T

o 
ill

us
tra

te
: 

 • 
Fo

r i
ns

ta
nc

e,
 th

e 
fir

st
 e

cu
 sp

en
t i

n 
an

y 
pe

rio
d 

w
ou

ld
 b

uy
 a

 re
la

tiv
el

y 
la

rg
e 

nu
m

be
r o

f p
oi

nt
s—

26
 p

oi
nt

s i
n 

fa
ct

. 
 • 

Th
e 

fif
th

 e
xt

ra
 e

cu
 sp

en
t i

n 
th

at
 sa

m
e 

pe
rio

d 
w

ou
ld

 b
uy

 le
ss

 th
an

 h
al

f a
s m

an
y 

ex
tra

 p
oi

nt
s—

ju
st

 1
2 

ex
tra

, i
n 

fa
ct

.  
 • 

Fi
na

lly
, t

he
 te

nt
h 

ex
tra

 e
cu

 sp
en

t i
n 

th
at

 sa
m

e 
pe

rio
d 

w
ou

ld
 b

uy
 o

nl
y 

1 
ex

tra
 p

oi
nt

. 
 D

o 
yo

u 
un

de
rs

ta
nd

? 
If

 y
ou

 d
o 

no
t u

nd
er

st
an

d,
 p

le
as

e 
co

nt
ac

t t
he

 p
ro

ct
or

 a
nd

 h
e 

or
 sh

e 
w

ill
 b

e 
ve

ry
 h

ap
py

 to
 h

el
p 

ex
pl

ai
n 

th
is

 to
 y

ou
. R

em
em

be
r, 

it 
is

 y
ou

r t
ot

al
 p

oi
nt

 p
ur

ch
as

es
 a

cr
os

s a
ll 

pe
rio

ds
 o

f a
 ro

un
d 

th
at

 w
ill

 d
et

er
m

in
e 

ho
w

 m
uc

h 
of

 a
n 

av
ai

la
bl

e 
$7

.0
0 

yo
u 

ca
n 

ea
rn

 fo
r t

ha
t r

ou
nd

. F
ul

l 
un

de
rs

ta
nd

in
g 

of
 th

e 
po

in
t p

ur
ch

as
e 

ta
bl

e 
is

 q
ui

te
 h

el
pf

ul
 fo

r d
oi

ng
 w

el
l i

n 
th

e 
sa

vi
ng

 a
nd

 sp
en

di
ng

 g
am

e.
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  H

ow
 th

e 
sc

or
e 

in
 a

 r
ou

nd
 o

f t
he

 sp
en

di
ng

 a
nd

 sa
vi

ng
 g

am
e 

ea
rn

s m
on

ey
. 

 Y
ou

r c
ha

nc
es

 to
 p

ur
ch

as
e 

po
in

ts
 a

re
 p

ar
tly

 d
et

er
m

in
ed

 b
y 

lu
ck

: Y
ou

 m
ig

ht
 g

et
 6

 e
cu

s o
f i

nc
om

e 
m

or
e 

or
 le

ss
 o

fte
n 

th
an

 w
ha

t i
s e

xp
ec

te
d 

on
 

av
er

ag
e,

 si
nc

e 
in

co
m

e 
se

qu
en

ce
s a

re
 tr

ul
y 

ra
nd

om
. W

e 
de

te
rm

in
e 

yo
ur

 e
ar

ni
ng

s i
n 

a 
w

ay
 th

at
 n

ei
th

er
 "r

ew
ar

ds
" 

no
r "

pu
ni

sh
es

" y
ou

 fo
r g

oo
d 

or
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d 

lu
ck

 o
f t

hi
s s

or
t. 
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st

ea
d,

 y
ou

 a
re
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w

ar
de

d 
fo

r d
oi

ng
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EL
A

TI
V

EL
Y

 W
EL

L 
w

ith
 w

ha
t y

ou
 H

A
PP

EN
 T

O
 G

ET
.  

 In
 e

ac
h 

ro
un

d,
 y

ou
 w

ill
 b

e 
"c

om
pe

tin
g"

 a
ga

in
st

 a
 "g

oo
d"

 p
la

ye
r a

nd
 a
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po

or
" 

pl
ay

er
. T

he
se
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re

 n
ot

 re
al

 p
la

ye
rs
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ut
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tra

te
gi

es
" f

or
 p

la
yi

ng
 th

e 
ga

m
e.

 B
ot

h 
st

ra
te

gi
es

 a
re
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 th

e 
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m
e 

po
si

tio
n 

yo
u 

ar
e,

 a
s f

ar
 a

s w
ha

t t
he

y 
kn

ow
 a

bo
ut

 y
ou

r i
nc

om
e 

se
qu

en
ce

 a
nd

 w
he

n 
th

ey
 le

ar
n 

it.
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ha
t i

s, 
th

es
e 

st
ra

te
gi

es
 d

o 
no

t g
et
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pe
ek

 a
he

ad
" 

at
 fu

tu
re

 p
ar
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 o

f t
he
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co

m
e 

se
qu

en
ce

 o
r o

th
er

w
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e 
"c

he
at

" 
in

 a
ny
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ay

. 
    

  T
he

 G
O

O
D

 P
LA

Y
ER

 h
as

 a
n 

ex
ce

lle
nt

 st
ra

te
gy

. S
om

et
im

es
 p

ar
tic

ip
an

ts
 d

o 
be

tte
r t

ha
n 

th
e 

"g
oo

d"
 p

la
ye

r d
oe

s, 
bu

t t
hi

s i
s r

ar
e 

an
d,

 st
ric

tly
 

sp
ea

ki
ng

, i
t o

nl
y 

ha
pp

en
s b

y 
lu

ck
. A

 fi
le

 in
 th

e 
co

m
pu

te
r c

on
ta

in
s t

he
 to

ta
l p

oi
nt

s e
ar

ne
d 

by
 th

e 
go

od
 p

la
ye

r's
 st

ra
te

gy
 w

he
n 

it 
is

 a
pp

lie
d 

to
 th

e 
in

co
m

e 
se

qu
en

ce
 y

ou
 a

ct
ua

lly
 g

et
 in

 a
 ro

un
d.

 W
e 

ca
ll 

th
is

 th
e 

G
O

O
D

 S
C

O
R

E 
fo

r t
ha

t r
ou

nd
. 

    
  T

he
 P

O
O

R
 P

LA
Y

ER
 h

as
 a

 p
oo

r s
tra

te
gy

. I
t i

s n
ot

 th
e 

w
or

st 
im

ag
in

ab
le

 st
ra

te
gy

: I
t i

s p
os

si
bl

e 
to

 g
et

 a
 lo

w
er

 sc
or

e 
th

an
 th

is 
st

ra
te

gy
, b

ut
 th

is
 is

 
al

so
 ra

re
. A

ga
in

, a
 fi

le
 in

 th
e 

co
m

pu
te

r c
on

ta
in

s t
he

 to
ta

l p
oi

nt
s e

ar
ne

d 
by

 th
e 

po
or

 p
la

ye
r's

 st
ra

te
gy

 w
he

n 
ap

pl
ie

d 
to

 th
e 

in
co

m
e 

se
qu

en
ce

 y
ou

 
ac

tu
al

ly
 g

et
 in

 a
 ro

un
d.

 W
e 

ca
ll 

th
is

 th
e 

PO
O

R
 S

C
O

R
E 

fo
r t

he
 ro

un
d.

 
 B

as
ic

al
ly

, y
ou

 e
ar

n 
at

 le
as

t s
om

e 
m

on
ey

 b
y 

"c
om

in
g 

in
 se

co
nd

:"
 th

at
 is

, i
f y

ou
r s

co
re

 e
xc

ee
ds

 th
e 

po
or

 sc
or

e,
 y

ou
 e

ar
n 

at
 le

as
t s

om
e 

m
on

ey
. 

A
dd

iti
on

al
ly

, t
he

 c
lo

se
r y

ou
r s

co
re

 is
 to

 th
e 

go
od

 sc
or

e,
 th

e 
m

or
e 

yo
u 

ea
rn

. A
nd

 if
 y

ou
 h

ap
pe

n 
to

 d
o 

as
 w

el
l o

r b
et

te
r t

ha
n 

th
e 

go
od

 sc
or

e,
 y

ou
 e

ar
n 

th
e 

en
tir

e 
$7

.0
0 

av
ai

la
bl

e 
fo

r t
he

 ro
un

d.
 T

o 
su

m
m

ar
iz

e,
 a

t t
he

 e
nd

 o
f a

 ro
un

d:
 

 1.
 If

 Y
O

U
R

 S
C

O
R

E 
is

 le
ss

 th
an

 o
r e

qu
al

 to
 th

e 
PO

O
R

 S
C

O
R

E,
 th

en
 Y

O
U

 E
A

R
N

IN
G

 N
O

TH
IN

G
. 

 2.
 If

 Y
O

U
R

 S
C

O
R

E 
is

 g
re

at
er

 th
an

 o
r e

qu
al

 to
 th

e 
G

O
O

D
 S

C
O

R
E,

 th
en

 Y
O

U
 E

A
R

N
 $

7.
00

. 
 3.

 If
 Y

O
U

R
 S

C
O

R
E 

is
 b

et
w

ee
n 

th
e 

PO
O

R
 S

C
O

R
E 

an
d 

th
e 

G
O

O
D

 S
co

re
 (t

hi
s i

s m
os

t l
ik

el
y)

, t
he

n 
yo

u 
ea

rn
 a

 P
ER

C
EN

TA
G

E 
of

 $
7.

00
, 

de
te

rm
in

ed
 a

s f
ol

lo
w

s:
 

    
   

   
   

   
   

  P
ER

C
EN

TA
G

E 
= 

10
0 

* 
(Y

O
U

R
 S

C
O

R
E 

- P
O

O
R

 S
C

O
R

E)
 / 

(G
O

O
D

 S
C

O
R

E 
- P

O
O

R
 S

C
O

R
E)

. 
 N

ot
ic

e 
th

at
 th

is
 p

er
ce

nt
ag

e 
in

cr
ea

se
s a

s y
ou

r s
co

re
 g

ro
w

s, 
an

d 
w

ill
 b

e 
10

0%
 if

 y
ou

r s
co

re
 e

qu
al

s t
he

 g
oo

d 
sc

or
e.

 In
 o

th
er

 w
or

ds
, t

he
 c

lo
se

r y
ou

 a
re

 
to

 th
e 

go
od

 sc
or

e 
(a

nd
 th

e 
fu

rth
er

 a
bo

ve
 th

e 
po

or
 sc

or
e 

yo
u 

ar
e)

, t
he

 h
ig

he
r w

ill
 b

e 
yo

ur
 e

ar
ni

ng
s. 

 N
ow

, l
et

's 
lo

ok
 a

t t
hr

ee
 e

xa
m

pl
es

. T
he

se
 w

ill
 b

e 
fo

llo
w

ed
 b

y 
an

 e
xe

rc
is

e 
to

 c
he

ck
 y

ou
r u

nd
er

st
an

di
ng
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 th

e 
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or
e 

in
 a

 r
ou

nd
 o

f t
he

 sp
en

di
ng

 a
nd

 sa
vi

ng
 g

am
e 

ea
rn

s m
on

ey
. 

 Ex
am

pl
e 

A
. 

 Su
pp

os
e 

th
at

 Y
ou

r S
C

O
R

E 
is

 1
20

0 
po

in
ts

, t
he

 P
O

O
R

 S
C

O
R

E 
is

 6
00

 p
oi

nt
s a

nd
 th

e 
G

O
O

D
 S

C
O

R
E 

is
 1

80
0 

po
in

ts
 in

 so
m

e 
ro

un
d.

 N
ot

ic
e 

th
at

 
Y

O
U

R
 S

C
O

R
E 

is
 h

al
fw

ay
 b

et
w

ee
n 

th
e 

PO
O

R
 a

nd
 G

O
O

D
 sc

or
es

. I
t m

ig
ht

 n
ot

 su
rp

ris
e 

yo
u,

 th
en

, t
ha

t i
n 

th
is

 e
xa

m
pl

e,
 y

ou
 w

ill
 e

ar
n 

fif
ty

 p
er

ce
nt

 
of

 th
e 

av
ai

la
bl

e 
$7

.0
0.

 T
ha

t i
s i

n 
fa

ct
 ri

gh
t. 

Le
t's

 a
pp

ly
 th
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rm
ul

a:
 

    
PE

R
C

EN
TA

G
E 

O
F 
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.0

0 
= 

10
0 

· (
Y

O
U

R
 S

C
O

R
E 
− 

PO
O

R
 S

C
O

R
E)

 / 
(G

O
O

D
 S

C
O

R
E 
− 

PO
O

R
 S

C
O

R
E)

 
    

   
(Y

O
U

R
 S

C
O

R
E 

- P
O

O
R

 S
C

O
R

E)
 =

 (1
20

0 
− 

60
0)

 =
 6

00
; a

nd
, 

    
   

(G
O

O
D

 S
C

O
R

E 
- P

O
O

R
 S

C
O

R
E)

 =
 (1

80
0 
− 

60
0)

 =
 1
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0;
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 th

en
, 

    
PE

R
C

EN
TA

G
E 

O
F 

$7
.0

0 
= 

10
0 

· (
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 −

 6
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) /
 (1
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0 
− 

60
0)

 =
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 · 
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/1
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 =
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) =
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in
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e 

ea
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s m
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. 
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os
e 

th
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 Y
ou
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C

O
R

E 
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 1
40

0 
po

in
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, t
he
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O

O
R

 S
C
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R
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e 
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O
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C

O
R
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C
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R
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y 
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 d
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O
R
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D
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 m
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xa
m
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a 
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r t
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re

e 
pe
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en

t) 
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e 
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E 
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F 
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.0
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= 
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0 
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Y

O
U

R
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R
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O

R
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O

R
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O

D
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R
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O

R
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R
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O
U

R
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C
O

R
E 
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O

O
R
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C

O
R
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 =
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0 
− 

12
00

) =
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; a
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, 

    
   

(G
O

O
D

 S
C

O
R

E 
- P

O
O

R
 S

C
O

R
E)

 =
 (1

80
0 
− 

12
00

) =
 6
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; s

o 
th

en
, 

    
PE

R
C

EN
TA

G
E 

O
F 

$7
.0

0 
= 
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0 

· (
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 −
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 / 
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− 
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) =
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 · 
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00
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 · 
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e 
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s m
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 Ex
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C
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pp

os
e 

th
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r S
C

O
R

E 
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 1
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0 
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, t
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 P
O
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R
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C

O
R

E 
is

 4
00

 p
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nd
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G

O
O

D
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C
O
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 1
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0 

po
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m
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un
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ot
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e 
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at

 
Y
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U

R
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C
O
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E 
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y 
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e 
to
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e 

G
O

O
D

 S
C

O
R

E 
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in
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ee
n 
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en
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 d
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e 

fr
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 th
e 

PO
O

R
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C
O

R
E 

to
 G

O
O

D
 S

C
O

R
E 

to
 b

e 
ex

ac
t).

It 
m

ig
ht

 n
ot

 su
rp

ris
e 

yo
u,

 th
en

, t
ha

t i
n 

th
is

 e
xa

m
pl

e,
 y

ou
 w

ill
 e

ar
n 

ni
ne

ty
-f

iv
e 

pe
rc

en
t o

f t
he

 a
va

ila
bl

e 
$7

.0
0.

 T
ha

t i
s i

n 
fa

ct
 ri

gh
t. 

Le
t's

 a
pp

ly
 th

e 
fo

rm
ul

a:
 

    
PE

R
C

EN
TA

G
E 

O
F 

$7
.0

0 
= 

10
0 

· (
Y

O
U

R
 S

C
O

R
E 
− 

PO
O

R
 S

C
O

R
E)

 / 
(G

O
O

D
 S

C
O

R
E 
− 

PO
O

R
 S

C
O

R
E)

 
    

   
(Y

O
U

R
 S

C
O

R
E 

- P
O

O
R

 S
C

O
R

E)
 =

 (1
35

0 
− 

40
0)

 =
 9

50
; a

nd
, 

    
   

(G
O

O
D

 S
C

O
R

E 
- P

O
O

R
 S

C
O

R
E)

 =
 (1

40
0 
− 

40
0)

 =
 1

00
0;

 so
 th

en
, 

    
PE

R
C

EN
TA

G
E 

O
F 

$7
.0

0 
= 

10
0 

· (
13

50
 −

 4
00

) /
 (1

40
0 
− 

40
0)

 =
 1

00
 · 

(9
50

/1
00

0)
 =

 1
00

 · 
(9

5/
10

0)
 =

 9
5%

 
  W

e 
w

ill
 so

m
et

im
es

 c
al

l t
hi

s p
er

ce
nt

ag
e,

 c
al

cu
la

te
d 

as
 a

bo
ve

, t
he

 P
ER

C
EN

T 
SC

O
R

E 
fo

r a
 ro

un
d.

 T
hi

s p
er

ce
nt

 sc
or

e 
ca

n 
be

 th
ou

gh
t o

f a
s a

 
m

ea
su

re
 o

f h
ow

 w
el

l a
 p

er
so

n 
di

d 
in

 a
 ro

un
d 

of
 th

e 
sp

en
di

ng
 a

nd
 sa

vi
ng

 g
am

e 
th

at
 d

oe
sn

’t 
de

pe
nd

 so
 m

uc
h 

on
 w

he
th

er
 th

at
 p

er
so

n 
go

t a
 “

lu
ck

y”
 

or
 “

un
lu

ck
y”

 in
co

m
e 

se
qu

en
ce

. T
hi

s i
s w

hy
 w

e 
us

e 
th

e 
pe

rc
en

t s
co

re
 to

 d
et

er
m

in
e 

yo
ur

 p
ay

m
en

t f
or

 a
 ro

un
d 

of
 th

e 
sp

en
di

ng
 a

nd
 sa

vi
ng

 g
am

e.
 

 Y
ou

 w
ill

 n
ot

 k
no

w
 w

ha
t t

he
 G

O
O

D
 S

C
O

R
E 

an
d 

PO
O

R
 S

C
O

R
E 

ar
e 

w
hi

le
 y

ou
 p

la
y 

a 
ro

un
d.

 W
he

n 
yo

u 
fin

is
h 

ea
ch

 ro
un

d,
 th

e 
co

m
pu

te
r w

ill
 

di
sp

la
y 

Y
O

U
R

 S
C

O
R

E,
 th

e 
PO

O
R

 S
C

O
R

E 
an

d 
th

e 
G

O
O

D
 S

C
O

R
E,

 a
nd

 w
ill

 c
al

cu
la

te
 th

e 
pe

rc
en

t s
co

re
 fo

r y
ou

 a
nd

 sh
ow

 h
ow

 m
uc

h 
of

 th
e 

av
ai

la
bl

e 
$7

.0
0 

yo
u 

ea
rn

ed
 fo

r t
ha

t r
ou

nd
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 H
ow

 th
e 

sc
or

e 
in

 a
 r

ou
nd

 o
f t

he
 sp

en
di

ng
 a

nd
 sa

vi
ng

 g
am

e 
ea

rn
s m

on
ey

. 
 R

em
em

be
r, 

af
te

r e
ac

h 
ro

un
d 

en
ds

, t
he

 c
om

pu
te

r s
cr

ee
n 

w
ill

 sh
ow

 y
ou

 Y
O

U
R

 S
C

O
R

E,
 P

O
O

R
 S

C
O

R
E,

 G
O

O
D

 S
C

O
R

E 
an

d 
yo

ur
 re

su
lti

ng
 

PE
R

C
EN

TA
G

E 
O

F 
$7

.0
0 

fo
r t

ha
t r

ou
nd

. 
 Le

t's
 p

er
fo

rm
 o

ne
 la

st
 e

xe
rc

is
e 

to
 c

em
en

t y
ou

r u
nd

er
st

an
di

ng
 o

f t
he

 sc
or

in
g 

ru
le

s. 
  

H
er

e 
is

 th
e 

sc
en

ar
io

: 
 Y

O
U

R
 S

C
O

R
E 

fo
r t

he
 ro

un
d 

w
as

 9
00

 p
oi

nt
s. 

 Th
e 

PO
O

R
 S

C
O

R
E 

fo
r t

he
 ro

un
d 

w
as

 6
20

 p
oi

nt
s. 

 Th
e 

G
O

O
D

 S
C

O
R

E 
fo

r t
he

 ro
un

d 
w

as
 1

02
0 

po
in

ts
. 

 N
ow

, g
iv

en
 th

os
e 

th
re

e 
nu

m
be

rs
, a

nd
 th

e 
ca

lc
ul

at
or

 b
es

id
e 

yo
u,

 p
le

as
e 

ca
lc

ul
at

e 
yo

ur
 P

ER
C

EN
TA

G
E 

O
F 

7.
00

 w
hi

ch
 y

ou
 

w
ou

ld
 e

ar
n 

in
 su

ch
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