(G230 Course / Geology Dept.)

Descriptive Statistics

Continue within another topic of the Descriptive Statistics:

Measures of Variability

- There are three measures of the variability of a data set: the range, the variance, and the standard deviation.

- To learn the concept of the variability of a data set. Let us look the following case (1):

Case (1) Look at the two data sets in Table below "Two Data Sets" and the graphical representation of each, called a dot plot, in

Ficures below "Dot Plots of Data Sets".

Data Setl: | 40|38 (42|40 (39 (39|43 (40 |39]40

Data Set1l: | 46 | 37 |40 |33 |42 | 36 | 40 [ 47 | 34 | 45

Solution:

The two sets of ten measurements each center

at the same value: they both have mean,
median, and mode 40.

Nevertheless a glance at the figures shows that

they are markedly different.

SetI Set 11
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Dot Plots of Data Sets



In Data Set I the measurements vary only slightly from the center, while for Data Set II the measurements vary greatly. Just as
we have attached numbers to a data set to locate its center, we now wish to associate to each data set numbers that measure
guantitatively how the data either scatter away from the center or cluster close to it. These new quantities are called measures
of variability, and we will discuss three of them.

(1) The Range is the simplest measure of variability .

The range is a measure of variability Definition

because it indicates the size of the interval

over which the data points are distributed. The range’ of a data set is the number R defined by the formula
A smaller range indicates less variability

R = Xmax — Xmin

(less dispersion) among the data, whereas

a larger range indicates the opposite. _ ' .
where X qax is the largest measurement in the data set and x iy, is the smallest.

Case (2) Find the range of each data set in previous Table "Two Data Sets".
Solution:

For Data Set I the maximum is 43 and the minimum is 38, the range is (R = 43 — 38 = 5) and the range for Data Set II equals 14.



In Data Set I the measurements vary only slightly from the center, while for Data Set II the measurements vary greatly. Just as

we have attached numbers to a data set to locate its center, we now wish to associate to each data set numbers that measure

guantitatively how the data either scatter away from the center or cluster close to it. These new quantities are called measures

of variability, and we will discuss three of them.

(2) The Variance and the Standard Deviation are other two
measures of variability that we will consider are more elaborate
and also depend on whether the data set is just a sample
drawn from a much larger population or is the whole

population itself (that is, a census).

Although the first formula in each case looks less complicated
than the second, the latter is easier to use in hand

computations, and is called a shortcut formula.

Definition

The sample variance of a set of n sample data is the number s~ defined by the
formula

2 _ Y(x—x)°

§
n—1
which by algebra is equivalent to the formula

,  Zx?—1(Zn?
- -

n—1

The sample standard deviation'® of a set of n sample data is the square root of the
sample variance, hence is the number s given by the formulas

-

Sa-7)? _  [Zx2— L’

L

n—1 n—1



Case (3) Find the sample variance and the sample standard deviation of Data Set II in the previous Table "Two Data Sets".

Solution:

To use the defining formula (the first formula) in
the definition we first compute for each
observation x its deviation x - X from the
sample mean.

Since the mean of the data is X = 40, we obtain
the ten numbers displayed in the second line of

the supplied table.

Can be computed ten deviations for Data Set |
and verify that their squares add up to 20, so
that the sample variance and standard deviation

of Data Set | are the much smaller numbers:

s =20/9=22and \/20 /9 ~ 1.49.

Then

Sx — %)% = 62 + (=32 +0% + (=7)* 422 + (=% +0% + 7% + (-6)

50

and

X ‘46 37 40 33 42 36 |4[l 47 34 45

x-af\ﬁ 30 -7 2 -4 0 7 -6 5

s=1/24.8 =~ 4.99

-

a



Case (4) Find the sample variance and the sample standard deviation for the following data set:
1.90 3.00 253 371 212 176 2.71 139 4.00 3.33

Solution:

The sample variance has different units from the 2x = 1.90 +3.00 +2.53 +3.71 + 2.12 + 1.76 + 2.71 + 1.39 4+ 4.00
+ 3.33

data. For example, if the units in the data set and

were inches, the new units would be inches
Sx? = 1.90% +3.00% +2.53%2 +3.71% + 2.12% + 1.76?

squared, or square inches. It is thus primarily of
+2.71% + 1.39% + 4.00% + 3.33°

theoretical importance and will not be 767321

considered further in this text, except in passing.
the shortcut formula gives

If the data set comprises the whole population, ; 2 _ %(Ex}z 767321 — {zf'i‘:‘f}‘ 677185
then the population standard deviation, denoted = n—1 10 — 1 - 0

o (the lower case Greek letter sigma), and its nd

square, the population variance o?, are defined

s = /.752427 ~.867

as follows.



Definition Note that the denominator in the fraction is the full

number of observations, not that number reduced

The population variance and population standard deviation'' of a set of N

population data are the numbers o and o defined by the formulas by one, as is the case with the sample standard

deviation. Since most data sets are samples, we will

5 E(x — #)g E(x — IH) . always work with the sample standard deviation and
° = N and o = N variance.

Finally, in many real-life situations the most important statistical issues have § N

to do with comparing the means and standard deviations of two data sets. % E

The following figure “Difference between Two Data Sets" illustrates how a ;% ;I El"‘a\‘ %

difference in one or both of the sample mean and the sample standard | ..

deviation are reflected in the appearance of the data set as shown by the i e[S S i Eossct SUis
curves derived from the relative frequency histograms built using the data. . _ﬂ

Key: The range, the standard deviation, and the variance each give a é é

guantitative answer to the question “How variable are the data?”

(c) Variabilities Differ (d} Locations and Variabilicies DhifTer
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142 152 138 145 148
139 147 155 150 153

1. Find the range, the variance, and the standard deviation for the following 9. Consider the dara set represented by the table
zampls.
1 2 3 4 IIEﬁETEEEQE‘]EIEQ
2. Find the rangs, the variance, and the standard deviarion for the following fl 3 41612 6 2 1
sample. 2. Use the frequency table to find that Ex = 1256 andZx® = 35.926.
2 =36 0 3 1 b. Uzethe information in part {a) to computs the sample mean and the
3. Find the range, the variance, and the standard deviation for the following zample standard deviation.
sample. 10. Find the sample ztandard deviation for the data
e 1 2 3 4 5
4. Find the range, the variance, and the standard deviation for the following
camgle 284 208 98 56 28
101411 xlﬁ?ﬂgll]
5. Find the range, the variance, and the standard deviation for the sampla f I 12 82 3 1
represanted by ths data frequency tatle. 11. A random zample of 49 invoices for repairs at an automotive body shop is
1 27 taken. The data are arrayed in the stem and leaf diagram shown. (Stems are
thousands of dollars, leaves are hundreds, 30 that for eccample the largest
flr 21 observation iz 3,800.)
6. Find the range, the variance, and the standard deviation for the zampla 3 6 8
reprezented by the data frequency tabls.
I 1014 01124
I —_—
13 1 667 7T 8899
f | 0001224

35667778829
013444
68 8

APPLICATIDNS

7. Find the range, the variance, and the standard deviation for the zampls of ten
1 scores randomly selected from a school for academically gifted students.

132 162 133 145 148
139 147 160 130 153

g. Find the range, the variance and the standard deviation for the sample of ten
10 scores randomly selected from a school for academically gifred studemts. b. Compute the range.

[ S S 5 T S5 T L
L T e T T e T O T e R Y1

04
For thess data, Zx = 101,100 ,Zx? = 244,830,000.

4. Compute the mean, median, and mode.
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13

14.

15.

16

18.

¢. Compute the :ample standard deviation

. What muzt be true of a data set if its standard deviation iz 07

A data set consisting of 25 measurements has standard deviation 0. One of the
measuraments haz value 17. what are the other 24 measurements?

Create a zample data set of zize n = 3 for which the range iz 0 and the zample
mean iz I

Create a zample data set of zize n = 3 for which the zample variance iz 0 and the
sample mean is 1.

The sample {—1.0.1} has mean X = (and standard deviation s = 1. Crears
a sample data set of zsize n = 3 for whichX = () and 5 iz greater than 1.

7. The sample {—1,0.1} has mean X = 0 and standard deviation s = 1. Create

a sample data et of size n = 3 for which X = () and the standard deviation s iz
leas than 1.

Bagin with the following set of data, call it Data Sat 1.
5 2614 -30143235

4. Compute the zample standard deviation of Data set L.

b. Form a new data set, Data Set 11, by adding 3 to each number in Data Set I
Calculate the sample standard deviation of Data Set IL

¢. Form a new data set, Data Set 111, by subtracting & from each number in
Diata Set 1. Calculate the sample standard deviation of Data Sex 1L

d. Comparing the answers to parts (a), (b), and {c), can you guess the pattern?
state the general principle that vou expect to be true.

8 March 2020

11.

R=3,5° =17,5=13.

—-—

R-6,8 =7.3 3-27.
R-6,5-73,3=-27.
R =30, 5% = 103.2, 5 = 10.2.

x = 28.55, -1

a. ¥ = 2063, X = 2000, mode = 2000.

b. R =3400.
. =869,

. All are 17.
-' 'E]':]':]'}

. One example iz {—. 3.0,. 5} .
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Relative Position of Data

When you take an exam, what is often as important as your actual score on the exam is the way your score compares to other
students’ performance. If you made a 70 but the average score (whether the mean, median, or mode) was 85, you did relatively
poorly. If you made a 70 but the average score was only 55 then you did relatively well. In general, the significance of one
observed value in a data set strongly depends on how that value compares to the other observed values in a data set.

In this topic can be learned:
- The meaning of the relative position of an element of a data set.
- The meaning of each of two measures, the percentile rank and the z-score, of the relative position of a measurement and
how to compute each one.
- The meaning of the three quartiles associated to a data set and how to compute them.-

- The meaning of the five-number summary of a data set, how to construct the box plot, and how to interpret the box.
(1) Percentiles and Quartiles

Any exam you passed can be evaluated by “only score” and/or “percentile ranking of that score”. In example may be that
score is 63 and its 85th of percentile. An actual score is 63 while 85% of the exam scores are less than or/and equal to 63.
Definition: Given an observed value X in a data set, X is the Pth percentile of the data if the percentage of the data that are less

than or equal to X is P. The number P is the percentile rank of X.



Case (5) What is the percentile for the values 1.39 and 3.33 in the data set below.

1.90 3.00 2.53 371 212 176 2.71 139 4.00 3.33

Solution:

First the data should be written in increasing order: 1.39 1.76 190 2.12 253 271 3.00 3.33 3.71 4.00

The only data value that is less than or equal to 1.39 is 1.39 itself. Since 1 is 1710 = 0.10 or 10% of 10 total values, the value 1.39
is the 10th percentile. Eight data values are less than or equal to 3.33. Since 8 is 8710 = 0.80 or 80% of 10 total values, the value
3.33 is the 80th percentile.

Data Division by Quartiles

Quartiles: // \\
The Pth percentile cuts the data set in two so that approximately P% of /,// \\.\
the data lie below it and (100 - P)% of the data lie above it. In particular, g //'/ \'\\
the three percentiles that cut the data into fourths, as shown in the ;f /,/'/ \'\\
Figure below are called the quartiles. % // \\\
2 // 25% | 25%| 25% | 25% \\
>, N

Qi Q2 Qs
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Definition:
1. The second quartile (0, of the data set is its median,
2, Define two subsets:

1. the lower set: all observations that are strictly less than (J,;
2, the upper set: all observations that are strictly greater than (5.

3. The first quartile (J; of the data set is the median of the lower set,
4, The third quartile (5 of the data set is the median of the upper set,

Case (6) Find the quartiles for the following dataset: 1.90 3.00 2.53 3.71 212 176 2.71 139 4.00 3.33

Solution:
- First the data should be written in increasing order: 1.39 1.76 1.90 2.12 2.53 2.71 3.00 3.33 3.71 4.00

- This data set has n = 10 observations. Since 10 is an even number, the median is the mean of the two middle observations:

X =(2.53+2.71)/2 = 2.62 (Thus the second quartile isQ2 = 2.62).
- Lower: L ={1.39,1.76,1.90,2.12,2.53} and
- Upper: U=1{2.71,3.00,3.33,3.71,4.00}

Each has an odd number of elements, so the median of each is its middle observation. Thus the first quartile is Q1 = 1.90,

the median of L, and the third quartile is Q3 = 3.33, the median of U.
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Case (7) Adjoin the observation 3.88 to the data set of the previous case and find the quartiles of the new set of data.

Solution:

- The data should be written in increasing order:

1.39 1.76 190 212 253 2.71 3.00 3.33 3.71 3.88 4.00

- This data set has 11 observations. The second quartile is its median, the middle value 2.71. Thus Q2 = 2.71.
- The lower and upper subsets are now

Lower: L ={1.39,1.76,1.90,2.12,2.53}

Upper: U ={3.00,3.33,3.71,3.88,4.00}

The lower set L has median the middle value 1.90, so Q1 = 1.90. The upper set has median the middle value 3.71, so Q3 = 3.71.

In addition to the three quartiles, the two extreme values, the minimum x_.. and the maximum x,_, are also useful in

describing the entire data set. Together these five numbers are called the five-number summary of the data set:

{Xmin ’ Ql ’ Qz ’ Q3 ’ Xmax}



The five-number summary is used to construct a box plot as in the following figure. Each of the five numbers is represented
by a vertical line segment, a box is formed using the line segments at Q1 and Q3 as its two vertical sides, and two horizontal line
segments are extended from the vertical segments marking Q1 and Q3 to the adjacent extreme values.

The two horizontal line segments are referred to as “whiskers,” and the diagram is sometimes called a “box and whisker plot.”.

There are other types of box plots that differ somewhat from what presented here, although all are based on the three

guartiles.

L imin {r;.'}l f!l fJ; Lmax

Note that the distance from Q1 to Q3 is the length of the interval over which the middle half of the data range. Thus it has the following special name.
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2) The interquartile range (IQR) is the quantity measure.

Definition: QR =Q3 - Q1

Case (8) Construct a box plot and find the IQR for the data presented in Case (6).
1.39 1.76 190 2.12 253 271 3.00 3.33 3.71 4.00

Solution:
From the solution of previous Case (6) we know that the five-number summary is

x. =139 Q1=190 Q2=2.62 Q3=333 «x_ =4.00

The box plot is

The interquartile range is
IQR =3.33 -1.90 = 1.43.

o & - £ e

1.39 1.90 2.63 3.33 1.00

8 March 2020 Lecture # 4 - Dr. Mazin A. 14



3) z-scores is another way to locate a particular observation x in a data set is to compute its distance from the mean in units of

standard deviation.

Definition: The z-score'® of an observation x is the number z given by the computational formula The formulas in the definition allow us to

compute the z-score when x is known. If the

X—X X— U

R or = - z-score is known then x can be recovered

&1

according to whether the data set is a sample or is the entire population.

using the corresponding inverse formulas:
x=X+sz OR x=u+oz

The z-score indicates how many
standard deviations an individual
observation x is from the center of the
data set, its mean. If z is negative then
X is below average.

If z is O then x is equal to the

Relative Frequency

average. If z is positive then x is above . . . . . . . .
prdo 2o - [ h+o p+20 p+do
average (See next figure). : : : . . . . .
-3 -2 -1 0 1 2 3
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Case (9) Find the z-scores for all ten observations for the following data set:
1.90 3.00 2.53 371 212 176 2.71 139 4.00 3.33
Solution: Calculated X and s for these data: X =2.645 and s = 0.8674.

x-% _ 3.00-2.645
s 08674

The first observation x = 1.9 in the data set has z-score: z = = 0.4093

which means that x = 3.00 is 0.4093 standard deviations above the sample mean. Repeating the process for the remaining

observations gives the full set of z-scores: -0.86 0.41 -0.13 1.23 -0.61 -1.02 007 -145 156 0.79

Case (10) Suppose the mean and standard deviation of data set 4 = 2.70 and o = 0.50. The z-scores of two values of data set are
z=-0.62 and z = 1.28. What are their two original values (x) from data set?

Solution: Using the second formula:

First Valueof x=u+2z0=2.70 + (-0.62) (0.50) = 2.39

Second Valueof x=u+z0=2.70+(1.28) (0.50) = 3.34

Keys:

- Percentile rank and z-score of a measurement indicate its relative position with regard to the other measurements in a data set.
- The three quartiles divide a data set into fourths.

e The five-number summary and its associated box plot summarize the location and distribution of the data.



1. Conzider the data zet

8 March 2020

69 92
93 75
70 85
33 70

68 77
76 82
BE 85
0 82

80
100
096
a5

a. Find the percentile rank of 82
b. Find the percentile rank of &8

2. Conzider the data zet

8.5 8.2
96 8.5
6.5 5.2
80 7.7

70 TO0 4.9
88 B35 RT7
7.6 1.5 9.3
29 9.2 69

a. Find the parcentile rank of 6.5.
b. Find the percentile rank of 7.7.

3. Consider the data zet representad by the erdered stem and leaf diagram

10

o - - -]
M =2 2 D 2 =

3

0

9

0
1
1
0
1
2
5

9

11
12
01
212
33
6 8

23

234578889
12445666 7T7T7TEED
234457TT7T7TTHE
4467789

8

a. Find the percentile rank of the grads 75.
b. Find the percentile rank of the grade 57.

4. 1z the aoth percentile of a data set always equal to 20%? why or why not?

Lecture # 4 - Dr. Mazin A.
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13

14.

15.

The 2eth parcentile in a largs data zet iz 5.

a. Approximately what percentage of the obasrvations are leas than 57
b. approximately what percentage of the obasrvarions are grearer than s

The 54th parcentile in a large data 3et iz 95.5.

a. approximately what percentage of the obasrvations are less than 9567
b. Approximately what percentage of the obsarvations are greater than 9567

7. In 4 large data set the 29th percentile iz 5 and the 7oth percentile i= 10.

Appresimately what percentage of observations lie between 5 and 107

In a largs data zet the 40th percentils iz 125 and the 82nd percentils iz 153.
Approximataly what percentage of observations lie betwean 125 and 1587

Find the five-number summary and the 108 and sketch the box plot for the
zample represented by the stem and leaf diagram in Figure 2.2 "grdered Stem

and Leaf Diagram".

Find the five-number summary and the 1QR and sketch the box plot for the
zample explicitly displayed in Note 2.20 "Example 7" in Section 2.2 "Msasuras
of Central Location”.

Find the five-number summary and the 1QR and sketch the box plot for the
zample represented by the data frequency table

|1 25809
fls2364

. Find the five-number summary and the QR and sketch the box plot for the

zample represented by the data frequency table
x|-5-3 2101345
flz 1 3 241121
Find the z-acore of each measurement in the following sampls data 2t
-5 6 2 —-10
Find the z-acore of each measurement in the following sampls data set.

1.6 52 28 37 4.0
The zampla with data frequency tabla

xf127
fli 21

17
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haz meanX = 3 and standard deviation 5 = 2.71. Find the z-score for every
valus in the sample.

16. The zample with data frequency tabls
x|-1014
flrisi
haz meanX = 1 and standard deviation 5 - 1.67. Find the z-acore for every
value in the zample.
17. For the population
0022

18,

15,

La
[

compute aach of the following.

The population mean u.

The population variance o

The population standard deviation o

The z-zcore for every valus in the population data sat.

o ooop

For the population

05 21 44 10
compute aach of the following.

The population mean .

The population variance o

The population standard deviation a.

The z-zcore for every value in tha population data set.

Ben @

A meazurement x in a zample with mean ¥ = 10 and standard deviationz = 3
haz z-zcore z = 2. Find x.

A measurement x in 4 zample with mean X = 100 and standard deviation s - 3
has z-zrore 7 = — 1. Find x.

. A measuremeant x in 4 population with mean g = 2.3 and standard deviation o=

1.3 has z-score = 2. Find x

. A measurament x in a zample with mean p = 2.3 and standard deviation o= 1.3

has z-zcore I = —1.2. Findx.

APPLICATIONS

23. The weekly zales for the last 20 weeks in a kitchen appliance store for an
electric automatic rice cooker are

20 15 14 14 18
15 19 12 13 9
15 17 16 16 18

19 15 15 16 15

a. Find the percentile rank of 15.
b. if the sample accurately reflects the population, then what percentage of
weeks would an inventory of 15 rice cockers be adequate?

24. The table shows the number of vehicles owned in a survey of 52 housshalds.

xlo1 2 34567
fzz15116312

a. Find the parcentile rank of 2.
b. if the sample accurately reflects the population, then what percentage of
housshelds have at most two vehiclas?

25. For two months Cordelia records her daily commute time to werk each day to
the nearest minute and obtains the following data:

x |26 27 28 29 30 31 32
fl3 416126 21

Cordelia is supposed to be at work at 5:00 a.m. but refuses to leave har house
befors 730 am.

a. Find the parcentile rank of 30, the time she has to get to work.

b. Assuming that the sample accurately reflects the population of all of
Cordelia’s commute times, use your answer to part (a) te predict the
proportion of the work days zhe iz late for work.

26. The mean zcore on a standardized grammar exam iz 49.6; the standard
deviation iz 1.35. Dromio is told that the z-score of hiz exam score iz -1.19.

a. [z Dromio's zcore above average or below average?
b. what wa: Dromio's actual scors on the exam?

27. Arandom zample of 49 invoices for repairs at an automotive body shop iz
taken. The data are arrayed in the stem and leaf diagram showmn. (Stems are

Lecture # 4 - Dr. Mazin A.

18



8 March 2020

thouzands of dollarz, leaves are hundreds, so that for example the largest
obszervation iz 3,500.)

For these data, Zx = 101,100 , EZx? = 244 830,000,

=T S T N R I O

0

h 2 LA 2D w2 LA

4

6 8

01124
66778899
0001224
356677 T889
013444

68 B

a. Find the z-zcore of the repair that cost 51,100
b. Find the z-zcore of the repair: that cost $2,700.

3o,

28. The stem and leaf diagram shows the time in zaconds that callers to a

telaphone-order center were on hold befors their call was taken.

0

L Pl [ = = D

a. Find the quartiles.

0
5
0
3
2
3

0

oo00O0O111111112222233333
5555555566066660606060606677771T7
01111222244
6689

4

b. Give the five-number summary of the data.
. Find the range and the IGR.

3z
ADDITIONAL EXERCISES

I

28, Consider the data se reprezented by the ordered ztem and leaf diagram

Lecture # 4 - Dr. Mazin A.

100 0

91111123
8011223457889

TOoO0D 1124456667 7TTEED
60 1222344577778 E
3023344677289

4|12 56 8 &

3|99

a. Find the three guartiles.
b. Give the five-number summary of the data.
c. Find the range and the 195

For the following stem and leaf diagram the units on the stems are thouzands
and the unitz on the leaves are hundreds, 20 that for example the largest
obzervation is 3,800_

56 8
001124
566778899
00001224
5556677 7TREY9
0013444
5688

=TT & R R P

0]4

a. Find the percentile rank of s00.
b. Find the percentile rank of 3,200.

Find the five-number summary for the following sample data.
xIZﬁ 27 28 20 30 31 32
fl3 41612 6 2 1
Find the five-number summary for the following zampla data.
x|t 2 3 45 678010
f'IE-E-fi 208 98 56 23 12 8 2 3 1

19



33. Forthe fal]_awing stem and leaf diagram the units on the stema are thouzands e xun = 400,0, = 1450,0, = 2000,0, = 2800,
and the unitz on the leaves are hundreds, so that for exampls the largest Xope = 3800.

observation iz 3,800, -
35. Emilia: 2 =. 873 , Fardinand: £ = 1.16.

L a. &0,
3|5 6 8 b. 10. 37. Rosemcrantz: z=2.2, Guildenstern: z - 1.95. Rosencrantz is more overwsight for
Alo0o 1124 3. a. 5o, his age and bady type.
2|156677 8899 b- 23,

200001224 " B

1|s 5566 777T7TA8E89 —

1 ﬂ ﬂ 1 3 4 4 4 =0 Imin=25.ﬂl=T'].Qz =?T.5,93=m,1mzlm}
056 8 8 QR =20

0l4 1L Xmin = 1,2, = 15,0, =65,0; =8 x5, =9I0R =65

a. Find the three gquartiles. e =g il = B = L

b. Find the 1gR 15. 2= —0.74 forx=1,2 = —0.37 forx=2 z=148forx=7.
¢. Give the five-number summary of the data.

17. a 1
34 Determine whather the following statement is true_ “In any data zet, if an b 1
cbzervation X | is greater than another observation X 7, then the z-zcore of X | c. 1
iz greater than the z-score of X7 . d z=—1forx-0,z-1forx-2
19. 16

35. Emilia and Ferdinand tock the same frezhman chemistry courss, Emilia in the
fall, Ferdinand in the spring. Emilia made an &3 on the common final exam that 71 40
zhe took, on which the mean waz 76 and the standard deviation 8. Ferdinand

made a 79 on the commaon final exam that he took, which was more difficult, = E' :f
since the mean was 65 and the standard deviation 12. The one who haz a |
higher z-score did relatively better. Waz it Emilia or Perdinand? 5. a. 95
b. o7
36. Refer to the previous exercize. On the final exam in the same courzs the ~
following semester, the mean iz 68 and the standard deviation is 9. What grade =™ et '1_'11'
on the exam matches Emilia's performance? Ferdinand's? b. 073,
37. Ressncrantz and guildenstern are on a weight-reducing d:iet: Rozancrantz, who = E i—z:in::Sg'g?E 1==?g:;izé2==871-;l 0, = 81, % e = 100.
weighs 178 Ib, belongs to an age and body-type group for which the mean e r=51,IQR = 22
waight iz 145 [b and the standard deviation iz 15 Ib. Guildenztern, who weighs ’
204 Ib, belongs to an age and body-type group for which the mean weight is 0. Xmig = 26,0 = 28,0, =28,0; =29 x,, = 3.
165 b and the standard deviation iz 20 Ib. Azsuming z-scores are good 33, a @, = 1450,0Q, = 2000,Q, = 2800.
meazures for comparison in this context, who iz more overweight for hiz age b. IQR = 1350.
and body type?
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