Math 218 Final Exam Solved Fall 1999

The solutions which we reproduce below are far more elaborate than what
was expected on thefinal. After all, not many students have laser printersand
Mathematica running on alaptop during the exam! Our purpose isto give as
full an explanation as possible, so you understand the solution.

Problem 1. (15 points) A certaininvestor isinterested in agroup of 30 stocks.
Among these stocks are 17 stocks traded at the New York Stock Exchange

(NY SE) and 13 stockstraded at the American Stock Exchange (Amex): Among

the NY SE stocks, the prices of 12 stocks are up since the previous trading day
and the prices of 5 stocks are down. Among the Amex stocks, the prices of
7 stocks are up since the previous trading day and the prices of 6 stocks are
down. When appropriate, you may leave your answer in terms of factorials.

() Suppose one stock is selected at random. Let A represent the event that
a stock traded on the NY SE is chosen, and let B represent the event
that a stock whose price hasrisen is chosen. Find P(A) and P(A|B).

(b) Are A and B independent? Show your work.

(c) Theinvestor needs to read areport on each of the Amex stocks whose
priceis up since the previous trading day, and must choose the order in
which to read them. How many ways are there for the investor to do
this? Show your work.

(d) How many ways can the investor choose a group of 5 different stocks
to buy from the group of 13 Amex stocks?

(e) Suppose that the investor wants to invest in some of the 13 Amex
stocks. How many ways can the investor choose a group of 3 Amex
stocks that are up and a group of 2 Amex stocks that are down?

Solution.

(@) There are a total of 30 stocks; the event A represents choosing one
of the 17 NY SE stocks, so P(A) = 17/30 = 0.5667, the number of
successes over the number of possibilities.

By definition, P(A|B) = P(A and B)/P(B), where B is the event
“the price has risen”. There are 19 stocks which are up, of which 12
are NY SE stocks; thus P(Aand B) = 12/30, and P(B) = 19/30.
Therefore P(A|B) = 12/19 = 0.6316. Of course, this has also the
common-sensical solution: probabilities given B are over a new uni-
verse of 19 simple events (the stocks that went up), and 12 of them
were from the NY SE, thus the probability of choosing an NY SE stock
from the 19 which went up is 12/19.

(b) For A and B to be independent, we must have

P(Aand B) = P(A)P(B)

(because that's the definition of independent events). So we are asking

whether
12 17 19

1930 30
and this is certainly false. (For one thing, the numerator on the right
side isn't divisible by 3, and the numerator on the left is. Or pull out
your calculator and check.)
(c) 7 of the Amex stocks are up, and you're asked how many ways the
investor can order these 7 stocks. The answer is

7'=1x2x3x4x5x6x7=5040

Perhaps he should quit daydreaming and read them aphabetically ; - )

(d) Thisis (lg) (which is even pronounced “ 13 choose 5"), or
13 13.12-11-10-9
(5) - 1.2.3.4.5
ways. (You can also use
13y 13! 6227020800

(5) 50.8'  120-40320

if you have alot of time to waste.)
(e) Thereare 7 Amex stocks that are up, and the investor wants to choose

3 of them; there are 6 Amex stocks which went down and he wants to

choose 2 of these.

Now there are (g) = 35 ways of choosing the stocks which went up,
and (g) = 15 ways of choosing the stocks which went down. By the
multiplication principle, there are 35 x 15 = 525 ways of doing both
these things.

= 1287

O

Problem 2. (15 points) USC students are either in the college of Letters, Arts
and Sciences (LAS), the graduate school (GS) or the professional schools
(PS). The percentage of studentsin each group that support Al Gore for pres-
ident in the 2000 election are as follows: LAS, 30%; GS, 40%; PS, 20%.
There are currently 12000 students enrolled in LAS, 6000 students enrolled
in the graduate school, and 9000 students enrolled in the professional schools.

(@) What is the probability that a student chosen at random from the USC
student body is enrolled in one of the professional schools?

(b) What is the probability that a student chosen at random from the USC
student body will support Al Gore in the 2000 presidential election?

(c) If you passastudent on campus and he or sheiswearing a Gorein 2000
button, what is the probability that the student isenrolled in LAS?



Solution.

(@) There are atotal of 12000 + 6000 + 9000 = 27000 students enrolled
at USC, of whom 9000 are enrolled in PS; thus the probability that a
randomly-chosen student at USC isin PSis 9000/27000 = 1/3.

(b) We compute the number of students in each school who support Gore:

School | Enrolled | Percentage | For Gore
LAS 12000 30% 3600
GS 6000 40% 2400
PS 9000 20% 1800
Tota | 27000 | | 7800

Thus 7800 of the enrolled 27000 students are in favor of Gore, for a
probability of 7800/27000 = 0.2889.

(c) Assuming that a student wearing a Gore in 2000 button is a Gore sup-
porter, the correct answer is 3600/7800 = 0.4615: the population is
restricted to Gore supporters (the last column of the preceding table)
and 3600 of the 7800 students who are Gore supportersarein LAS.

O

Problem 3. (15 points) The manager of a certain small restaurant has ob-
served that the most popular entree is the fish entree. 30% of the diners select
the fish entree.

(a) Find the expected number of fish entrees ordered by aparty of 4 diners.

(b) Find the standard deviation in the number of fish entrees ordered by a
party of 4 diners.

(c) Find the probability that in a party of 4 diners, exactly 2 of them order
the fish entree.

Solution. Thiscan betreated asabinomial probability problem: anindividual
diner will select the fish entree with probability p = 0.30, or not select the
fish entree, with probability 1 — p = 0.7.

(@) Assuming thefour diners make their choicesindependently, the answer
isnp=4x03=12

(b) Since this is a binomial probability, the standard deviation is o./n,
wheren = 4and o = /p(d— p) = +/0.3x 0.7 = 0.4583 is the
standard deviation of a single Bernoulli trial. The answer is therefore
2 x 0.4583 = 0.9165.

(c) The exact binomial probability is

4
<2> (0.3)2(0.7)2 = 6 x 0.09 x 0.49 = 0.2646

O

Problem 4. (20 points) An office furniture store is having a sale on a certain
type of office chair. The chairs are priced at $80 per chair. The probability
distribution for the number of chairs sold to an individual customer is

Number of chairs | 1 2 3 4
Probability 0.15| 0.40 | 0.10 | 0.35

(a) Find the probability that the number of chairs sold to an individual
customer is odd.

(b) Find the expected number of chairs sold to an individual customer.

(c) Findthe standard deviation in the number of chairs sold to anindividual
customer.

(d) The delivery charge for an order of chairs is $50. Find the expected
amount a customer pays for the chairs he or she buys, including the
delivery charge.

(e) Findthe standard deviation inthe amount acustomer paysfor the chairs
he or she buys, including the delivery charge.

Solution. Let X denote the number of chairs sold to a customer.

(@ Theevent“X isodd” isthesameas“X = 1or X = 3", and these are
mutually exclusive; thus

P(Xisodd) = P(X = 1) + P(X = 3) = 0.15+ 0.10 = 0.25

(b) The expected value is obtained by multiplying the number of chairs
sold, by the probability of selling that many chairs; or

E(X)=1x015+2x%x040+3x%x0.10+4x0.35=2.65
(c) The standard deviation is defined to be the square root of the variance,
whichis

4
Var(X) =Y (6 = w?P(X=x).  p=E(X).
i=1

Thisis most easily done by hand by extending the table by three rows,
then adding the entriesin the last row.

Xi 1 2 3 4
P(X =) 0.15 0.40 0.10 0.35
Xi — @ —165 | —0.65| 035 1.35
(X — )2 2.7225 | 0.4225| 0.1225 | 1.8225
(xi —w)2P(X = x;) | 0.408375 | 0.169 | 0.01225 | 0.637875




The result is 1.2275, which is the variance, remember; the standard
deviation is the square root of this, 1.10793. There is no question of
dividing by n — 1 instead of n in this problem; this is supposed to be
the exact probability distribution; nothing is being deduced from data.

(d) The customer costisC = 80X + 50, because each chair costs $80 and
there's a $50 delivery charge which doesn’'t depend on the number of
chairs delivered. Thus

E(C) = 80E(X) + 50 = 80 x 2.65+ 50 = $262.

(Well, duh! The customer buys 2.65 chairs on average, at $80 each, and
pays $50 extra.)

(e) Thisislessof a“Duh!” question. The formulafor the standard devi-
ation of C = 80X + 50 isoc = 800, which for this problem works
out to be 80 x 1.10793 = $88.63. In general, when finding the stan-
dard deviation of aX+b, remember that ashift (constant added) doesn’t
change the standard deviation (which measuresthe spread of data about
the mean); shifting simply moves everything over, it doesn’t change the
spreading tendencies. Also remember that scaling a variable multiplies
the standard deviation by the absolute value of the scale. If we measure
something in feet, and obtain a standard deviation of 2 feet, then when
we convert to inches we will get a standard deviation of 24 inches.

O

Problem 5. (15 points) Let X be a continuous random variable denoting the
time required for an assembly operation. It is known that X has a uniform
distribution between 30 and 40 seconds.

() Determine the proportion of assemblies that require more than 37 sec-
onds.

(b) What assembly time is exceeded by 90% of the assemblies?

(c) Determine the mean and standard deviation of the assembly time.

Solution. We show the graph of the uniform distribution in Figure 1. Since
the area has to be 1, and the base of the rectangle is 10, it follows that the
height of the shaded rectangleis 0.1.

(a) Refer to Figure 2. The area of the darker rectangle is the proportion
of assemblies that require more than 37 seconds; it's obviously 0.3,
because itsbase is 3 (from 37 to 40) and its height is 0.1.

(b) RefertoFigure 3. The darker arearepresents the 90% of the assemblies
which take the most time; since the height is 0.1, therefore the base of
this rectangle must be 9. This means that such assemblies take > 31
seconds to complete.

0.1
0.08
0.06
0.04
0.02

FIGURE 1. Uniform density distribution on interval [30, 40]

0.1
0.08
0.06
0.04
0.02

FIGURE 2. Uniform density with x > 37 darkened

0.1
0.08
0.06
0.04
0.02

FIGURE 3. Uniform density with x > 31 (top 90%) darkened

(c) Finding the expected value can be done without any calculus at all; it

represents the “balancing line” for the graph in Figure 1, the vertical
line along which the graph would balance if the line were a knife edge.
This obviously happens at .« = 35 seconds, midway between 30 and
40 seconds.

The standard deviation must be calculated (or you must use a for-
mulafor the uniform distribution). The formulais: for arandom vari-
able uniformly distributed on an interval [a, b], the variance is (b —
a)2/12 and the standard deviation is therefore

b—a

23
So in this case the standard deviation is 10/(2+/3) = 2.887 seconds.
You can also compute it as

40
Var(E) = f 0.1(x — 35)?dx = 8.3333,
30



from which it follows that o = +/8.3333 = 2.887.
O

Problem 6. (20 points) The speeds (in mph) of cars on Main Street are ob-
served to be normally distributed with mean 37 and standard deviation 4.5.
The speed limit is 35 mph.

(8 What fraction of drivers are exceeding the speed limit?

(b) Officer Krupke decides to give tickets only to the fastest 10% of cars
on Main Street. How fast must a driver go to get a ticket from Officer
Krupke?

(c) Under the assumptionsin (b), find the approximate probability that out
of the next 150 cars on Main Street, at most 10 receive tickets from
Officer Krupke.

Solution. Let X denote the speed of acar. Then
7 X =37
45
isnormally distributed with mean 0 and standard deviation 1.

(@) We are asked to compute P(X > 35), and we do so by parallelling the
construction of Z from X:

P(X > 35 = P(X - 37> —2)

X-37 -2
—p(2= .=
( 45 4.5)
= P(Z > —0.444)

=05+ P(0<Z<0.444)
= 0.6715.

Thus about 67% of the drivers are speeding.
The situation is summarized in the following graph:
0.

(b) The top 10% of speeders are obtained by computing the cutoff Z 1 =
1.282; that is, P(Z > 1.282) = 0.1. Thus

X —-37
01=P > 1.282
(a5 = 22)

— P(X > 37+45-1.282)
— P(X > 42.769)

Thus the 10% fastest speeders are those travelling about 42.8 mph or
faster.

(c) Thisisabinomial probability problem, withn = 150 and p = 0.1. If
X isthe total number of the 150 cars which will be stopped by Officer
Krupke, then we are asking for P(X < 10). The exact answer is

i (150> 0.1¥0.9%0%,
x=0 X
but this is difficult to compute without a computer (or at least a good
calculator). If you have one, the exact answer turns out to be 0.105963.
Hold thisin mind for alittle while.

Without a computer, we can do this by approximating by a normal
distribution with mean . = np = 150 x 0.1 = 15 and standard devia-
tion

o =/np(1— p) = ~/150 x 0.1 x 0.9 = 3.67423.

Wetake Z = (X — 15)/3.67423. But to find P(X < 10) we use the
continuity correction, and instead compute P(X < 10.5):

P(X < 10.5) = P(X — 15 < —4.5)
X — 15 —45
=P < )
3.67423) ~ 3.67423
= P(Z <122
— 0.1112.

Thisisn't very far off from the exact answer 0.105963.
O

Problem 7. (15 points) A doctor working in a clinic finds that the amount
of time he spends with a patient has a distribution with mean 5 minutes and
standard deviation 2 minutes. One day he finds that there are 30 patientsin
the waiting room. Assuming that he sees the patients consecutively with no
gaps between them starting at 10 am., what is the probability that the doctor
will befreefor lunch at 12:15 p.m.?



Solution. Let X1 be the time the doctor spends with the first patient, X, the
time he spends with the second, etc. Then the total time he spends with the
patientsis

X =X1+ Xo+---+ Xap.
Since there are 135 minutes between 10:00 AM and 12:15 PM, we are being
asked for P(X < 135).

Assuming the times he spends with patients are independent, we have
E(X) = nE(X;) = 30- 5 = 150 minutes,
and
ox = ox, +/N = 2+/30 = 10.9545 minutes.
Since the X; are normally distributed, so is X, and therefore
_ X —150
~10.9545

has the standard normal distribution. We compute the desired P(X < 135)
by paralelling the construction of Z from X:

P(X < 135) = P(X — 150 < —15)
X—-150 15
—P <
<10.9545 = 10.9545)
— P(Z < —1.3693)

From the Z-tablewehave P(0 < Z < 1.37) = 0.4131; we must subtract this
from 0.5, for atotal of 0.0869. Not much chance the doc will get his lunch
ontime. O

Problem 8. (25 points) The Santa Berenica city council contracted a statisti-
cal consultant to prepare a study about the impact of abolishing rent control
regulations. As a preliminary step, the researcher decided to estimate the
mean rent increase for a one-bedroom apartment in Santa Berenica. From
a random sample of 5 one-bedroom apartments in the area he obtained the
following monthly rent increases (in dollars): 130, 220, 175, 140, 100.

(a) Find point estimates for the mean and standard deviation of the rent
increase for a one-bedroom apartment in Santa Berenica.

(b) Determine a 95% confidence interval for the mean rent increase for
one-bedroom apartments in Santa Berenica. (If you need additional
assumptions about the rent increases, use them and list them in the next
guestion.)

(c) What assumptions, if any, about the apartment rent increases did you
use to answer the previous question?

(d) After the council meeting the consultant was asked to prepare a more
detailed study estimating the mean apartment rent increase within +$10
with confidence of 99%. How many apartments does he need to select
in total (including the original 5) to obtain a confidence interval with
the required width?

Solution. Since thisis a sampling problem, we must compute the mean and
sample standard deviation (you remember, dividing by n — 1 instead of by
n). Also, since the sample size is small we'll have to use the Student t-
distribution.

(@) We compute

- 1 220+ 175+ 140+ 1
% — 30+ 220 + 55+ 0+ 00=$153

and
1
s? = 7((130 — 153)% 4 (220 — 153)? + (175 — 153)°

(140 — 153) + (100 — 153)%) = 2120,

from which s = 46.0435.
(b) For o = 0.05we compute ts /2 = 2.776, so that the 95% confidence
interval has endpoints

X £ ta 2 = 153+ 2.776 x 200435
vl NG
Thus the confidence interval is approximately [95.84, 210.16].

(c) We had to assume anormal distribution for rent increases, sincen = 5
is too small for the Central Limit Theorem to have much effect. We
also had to assume the sample was random.

(d) Thereisaformulafor the value of n which you probably wrote down
on the page you were allowed to bring into the exam,

2 2
N Mo /2.n-1S

w2 ’
but I’'m not much of a fan of memorizing formulas. Instead, | favor

remembering the confidence interval,

- s
X+ 11—

ta/2,n-1 NG
Since we're reguired to find the mean apartment rent increase within
£8$10, this means we should set

= 153 £+ 57.1614.

s
ta/Z,n—lﬁ =10.



But we don’t know n, so how are we supposed to know t, > n—1? The
answer is, for ty /2 n—1 we use the old value of n: tgoos 4 = 4.604. Thus
the equation becomes

4. 60446'0435 =

10,

which means we should have \/n = 21.1984, so that n = 449.373. We
have to take n = 450 to accomplish this. (Thisis avery conservative
number.)

O

Problem9. (20 points) Susie, an 8-year-old budding statistician, observes
that whenever her buttered toast falls on the floor, it usually seems to land
butter-side-down. (It is buttered on one side.) One day, while her Mom is out,
Susie drops her buttered toast on the floor 40 times, and she observes that it
lands butter-side-down 27 times.

(@) Find a point estimate for the proportion of time that the toast lands
butter-side-down. State whether the estimator you are using is biased
or unbiased.

(b) Find Susie’'s 90% confidence interval for the proportion of time that the
toast lands butter-side-down.

(c) Susie's10-year-old brother Mikeisunimpressed—nhetells Susie hewill
determine the probability of butter-side-down to within £0.02, with
90% confidence, and will use Susie's data as a mere preliminary sam-
ple. How many more times (in addition to Susie’s 40) must Mike drop
the toast, to achieve his desired accuracy?

Solution. Thisis a binomia probability problem, with n = 40 and the ob-
served p = 27/40 = 0.675.

(@) The point estimate for the proportion is p = 0.675, and it is unbiased
(which means that its expectation is the true proportion).

(b) We'll approximate the binomial probability as a normal probability—
since np(1 — p) = 8.775 > 5, this satisfies the rule of thumb as to
when we can do this.

The 90% confidence interva is therefore given by

. [Ba=p
p:l:Z,OS w

.21937
= 0.675+1.645 0.219375

= 0.675+ 0.1218
40

i.e.[0.5532, 0.7968].

V/PA-p

(c) The confidenceinterval isp+ Z o5 N ), and thus we want

1.645M = 0.02.

Jn
The solution of thisis
o <1.645 x 0.468375)2
0.02 ’

i.e.n = 1484.09. Thus Mike will need atotal of 1485 measurements;
since Susie has already made 40, that means he will need to make 1445
more measurements. A rather dirty floor, when Mom comes home. ..

O

Problem 10. (20 paints) A researcher for Red Cars of America wants to use
a random sample of 426 tickets to see if there is strong evidence to support
theideathat an unusually high percentage of tickets go to drivers of red cars.
Approximately 11% of the cars on California’s roads are red in color.

(@) Formulate appropriate null and alternative hypothesesfor the researcher
to use.

(b) Choose an appropriate test statistic and rejection rule to test your null
hypothesis against your alternative hypothesis at the 5% level of signif-
icance.

(c) During arecent 24 hour period, on a particular stretch of freeway, the
Highway Patrol issued 426 tickets, of which 63 went to drivers of red
cars. Determine whether or not the null hypothesis should be rejected
at the 5% level of significance. Explain your answer.

(d) Findthe P-valuefor the datain thistest. Your answer may either be an
exact value, or else the smallest interval which can be determined from
the table provided.

(e) Circle True or False: as aresult of this hypothesis test, the researcher
can conclude:

Thereisnot strong evidencethatanunusualy | T F
high percentage of tickets go to red cars.
Red carsapparently receiveanunusualy high | T F
percentage of tickets.
Drivers of red cars are treated unfairly by the | T F
police.

Solution. Thisisabinomial probability problem, but the value of nisso large
that we can approximate by the standard normal distribution Z.



(@ The null hypothesisis: Hp : p = po (where p is the proportion of the
tickets which were given to red cars, and pg = 0.11); the aternative
hypothesisis p > po (that red cars get more tickets than expected).

(b) Weform the test statistic

P — po
v/ Po(1 = po)/n
_ p-on
~0.31289//n

The 5% significance level corresponds to Z-cutoff of Zggs = 1.645,
thusweregject Hp if Z > 1.645.

(c) Wecompute p = 63/426 = 0.147887 and 0.31289/+/426 = 0.0151596,

and thus
0.147887 — 0.11
0.0151596
Since thisvalue of Z isindeed > 1.645, we reject the null hypothesis
in favor of the alternative hypothesis.
(d) TheP-valueis P(Z > 2.499) = 0.0062 (which you calculate by sub-
tracting the value in the Z-table corresponding to Z = 2.5 from 0.5).
(e) There certainly is strong evidence that an unusually high percentage of
tickets goes to red cars, so you should have circled “F". It is aso true
that red cars apparently receive an unusually high percentage of tick-
ets, so you should have circled “T” for this statement. But you cannot
conclude that “Drivers of red cars are treated unfairly by police”; noth-
ing in the experiment measured fairness (which would be difficult to
quantify in any case); perhaps drivers of red cars drive faster!

= 2.499.

O

Problem 11. (20 points) FAA regulations state that the cables manufactured
for use in aircraft must have a mean length of exactly 40 inches. The FAA
investigates a random sample of 15 aircraft cables made by AirTrain, Inc. to
test whether the cables meet regulations. If they are either too long or too
short, on average, then AirTrain may be fined. Assume that the cable lengths
are normally distributed.

(a) Formulate the appropriate null and alternative hypothesis that the FAA
investigators should use.

(b) Choose a suitable test statistic and rejection rule to test your null hy-
pothesis against your alternative hypothesis at the 1% level of signifi-
cance.

(c) Inthe sample of 15 cables, the average cable length was found to be
39.7 inches, with a sample standard deviation of 0.4 inches. Determine

whether the null hypothesis should be rejected at the 1% level of sig-
nificance. Explain your reasoning.

(d) Findthe P-valuefor the datain thistest. Your answer may either be an
exact value, or else the smallest interval which can be determined from
the table provided.

(e) A second investigation of cables made by another company resulted in
aP-value of 0.028. At which of the following significance levels should
the null hypothesis be rejected for this second investigation? Circle all
that apply.

0.5% 1% 2.5% 5% 10%

Solution.

(@ Null hypothesis Hg: . = 40, where u is the length. Alternative hy-
pothesis: Hy : o # 40. Thisis atwo-sided hypothesis, since cables
being too short or too long will be out-of-spec.

(b) Since we have 15 data measurements, we use the student t-test with
v = 14 degrees of freedom:

X4

where s is the sample standard deviation. For @« = 0.01, we set up as
therejection rule

[t] > ty/2,14 = 2.977.

That is, wergject Hpif t < —2.977 ort > 2.977.
(c) Sowe compute

_ X —40 _39.7-40

"~ s/J/15  04/J15
Since [t| is not greater than 2.977, we do not reject Hg at the 1% level
of significance.

(d) We need to compute P(|t| > 2.90474). Thisis hard to do without a
smart calculator or a computer; if we do have one available, we find

P(t < —2.90474) = P(t > 2.90474) = 0.00576675,

and therefore P(|t| > 2.90474) = 2 x 0.00576675 = 0.0115335.
Otherwise, we must look at the tables of thet cutoffs for 14 degrees
of freedom. These are

—2.90474.

v t10 tos toxs tor  toos
14| 1.345 1.761 2.145 2.624 2977




C

The computed value 2.90474 lies between the last two entries of
this table, corresponding to a value between t o1 and t gos. Be careful!
If you answered “Between « = 0.01 and « = 0.005”, you forgot that
this is a two-sided test; you should have said, “Between «/2 = 0.01
and a/2 = 0.005", which corresponds to between « = 0.02 and
a = 0.01. You can also try linear interpolation; this consists of vi-
sualizing the t cutoffs as lying on a straight line, with the two known
points (0.01, 2.624) and (0.005, 2.977) lying on the line; we then want
to know the x coordinate such that (x, 2.90474) lies on the line. Since
2.90474 is 79.5% of the way from 2.624 to 2.977, the correct value
of x is 79.5% of the way from 0.01 to 0.005 (this is decreasing), or
0.00602351. Remembering to double it (« instead of «/2, remem-
ber?), we get a P-value of 0.012047, which doesn’'t compare badly to
the actual value of 0.0115335. Linear interpolation is crude, but it's a
lot better than saying “ Somewhere between 1% and 2%”.

The strategy of taking an exam virtually requires you to say “Some-

where between 1% and 2%", unless you finish the exam early and want
to try to impress the professors.
Remember that the P-val ue represents the probability of aresult as ex-
treme as, or more extreme than, the measured value. So the other com-
pany’s P-value of 2.8% means that we should reject the null hypothesis
for any level of significance greater than 2.8%; i.e. at the 5% and 10%
levels. We cannot reject it at the other levels, because we do not satisfy
those significance levels.

O



