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AP® STATISTICS
2019 SCORING GUIDELINES

Question 6

Intent of Question

The primary goals of this question were to assess a student’s ability to (1) recognize the population to which
results from a random sample may be generalized; (2) describe a disadvantage of using a sample mean rather than
a sample median to indicate typical values when the sample distribution is skewed; (3) describe how the
theoretical sampling distribution of the sample median could be constructed; (4) construct an approximate
confidence interval for a population median using results from a bootstrap procedure; and (5) interpret a
confidence interval.

Solution
Part (a):

Because random sampling was used, the results of the sample may be generalized to the population of rental
prices for one-bedroom apartments in the city that are listed on this particular website at the time the sample
was taken.

Part (b):

Because the distribution of the 50 rental prices in the sample is skewed to the right, the sample median
provides a better indicator of typical rental prices than the sample mean. Some very large rental prices results
in a sample mean that is substantially larger than the more typical rental prices. As a result the sample mean
would overestimate the typical rental price, whereas the sample median would be a more accurate
representation of typical rental prices.

Part (¢):

To determine the sampling distribution of median rental prices for random samples of 50 one-bedroom
apartments from this population, Emma would need to obtain every possible sample of 50 one-bedroom
apartments from this website and compute the median of each sample. The collection of all possible sample
medians is the theoretical sampling distribution for sample median.

Part (d):

(i) (0.05)(15,000) = 750 and (0.95)(15,000) = 14,250. The 5th percentile is a value, say x; o5, such that at
least 750 values in the table are less than or equal to x; ;s and at least 14,250 are greater than or equal to
Xo.05- Cumulate frequencies starting with the smallest sample median listed in the table and going toward
the largest (going down columns) until you first reach 750 values, to obtain x, ;s = $2,500.

(i1) Similarly, x; o5 = $2,950.

Part (e):

The percentage of bootstrap medians between (and including) the values found in part (d) for the 5th and 95th
percentiles is

14,404

0/ ~ 0,
15,000 x100% ~ 96.03%
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Question 6 (continued)
Part (f):

From the results in part (d) and part (e), an approximate 96 percent confidence interval for the median rental
price of all one-bedroom apartments listed on this website for this city is ($2,500, $2,950). We are

approximately 96 percent confident that the median rental price of all one-bedroom apartments listed on this
website for this city is between $2,500 and $2,950.

Scoring

This question is scored in four sections. Section 1 consists of parts (a) and (b), section 2 consists of part (c),
section 3 consists of parts (d) and (e), and section 4 consists of part (f). Sections 1, 2, 3, and 4 are each scored as
essentially correct (E), partially correct (P), or incorrect (I).

Section 1 is scored as follows:

Essentially correct (E) if the response satisfies the following three components:
1. The correct population (listings of one-bedroom apartments on the website) is identified in part (a).
2. In part (b), identifying that using the sample mean instead of the sample median overestimates the
typical rental price.

3. The disadvantage of using the sample mean that is reported in part (b) is correctly linked to some
feature of the distribution (e.g. skewness) that is evident in the histogram.

Partially correct (P) if the response satisfies only two of the three components.
Incorrect (I) if the response does not meet the criteria for E or P.

Note: Responses that refer to the mean being larger than the median in a skewed right distribution alone is not
sufficient to satisfy component 2.

Section 2 is scored as follows:

Essentially correct (E) if the response satisfies the following two components:
1. Indicates that Emma would need to obtain every possible sample of 50 one-bedroom apartments.
2. Indicates that Emma would need to compute the median rental price for each sample.

Partially correct (P) if the response satisfies only one of the two components.
Incorrect (I) if the response does not satisfy the criteria for E or P.
Section 3 is scored as follows:

Essentially correct (E) if the response satisfies the following two components:
1. Correct values for the 5th percentile and the 95th percentile are reported in part (d).
2. The correct percentage of bootstrap samples that produced sample medians at or between the two
values, if they are plausible, reported in part (d) is reported in part (e).

Partially correct (P) if the response satisfies only one of the two components.
Incorrect (I) if the response does not satisfy the criteria for E or P.
Note: Plausible values for part (d) will be considered values between 2,345 and 3,062.5.
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Question 6 (continued)
Section 4 is scored as follows:

Essentially correct if the response in part (f) satisfies the following three components:
1. Uses $2500 and $2950 or the values of the percentiles reported in part (d) as the endpoints of the
confidence interval.
2. Indicates an approximate 90 or 96 percent level of confidence or a level of confidence consistent with
part (e).
3. Makes a correct statement in context indicating that the confidence interval is for the median.

Partially correct if the response satisfies only two of the three components.
Incorrect if the response does not satisfy the criteria for E or P.

Note: Since rental prices from the population are discrete values, the true confidence level of the interval from
part (d) is unknown. A correctly calculated part (e) is a way to estimate the confidence level; from Emma’s
sample the confidence level is estimated to be approximately 96 percent. The process described in part (d) for
calculating the interval will result in a confidence level of at least 90 percent. For these reasons, confidence
levels of either 90 or 96 percent satisfy component 2.

Each essentially correct (E) section counts as 1 point, and a partially correct (P) section counts as Y point.

4 Complete Response

3 Substantial Response
2 Developing Response
1 Minimal Response

If a response is between two scores (for example, 2% points), use a holistic approach to decide whether to score
up or down depending on the strength of the response and communication.
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STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the éxam.
Percent of Section II score—25

- Directions: Show all your work. Indicat'é'clearly the methods you use, because you will be scored on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

6. Emma is nioving to a large city and is investigating typical monthly rental prices of available one-bedroom
apartments. She obtained a random sample of rental prices for 50 one-bgdrpom apartments taken from a Web

site where people voluntarily list available apartments. . €D - 0..\‘0’-\\0'“\&
(a) Describe the population for which it is appropriate for Emma to generglize thé results from her sample.

The popularion OF wieresy 1S all  listed one - bedroom
Oporiments in Hus \oae SR frluntecny)

‘

The distribution of the 50 rental prices of the ai/ailable apartments is shown in the following histé)’gram.
10 :

Frequency

B s
Rental Price A :

$1,600 $2,00

S -bw

0 $2,400 $2,800
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(b) Emma wants to estimate the typical rental price of a one-bedroom apaﬂment in the city. Based on the
distribution shown, what is a disadvantage of usmg the mean rather than the median as an estimate of the

typical rental price?
The distrh b(thW\ for e Q) price ’S 3*95”3\

514(’,(,‘)60( to the r‘%N‘ -“’\(’. Moan\ 13 ae\g\\\vq/f\m resisteny.

J(O Outliccs, ONS “fh%g S OAO‘\D"W\Q\\&‘“\ ‘5\“ Noy f(pﬂ’&an,m_‘ e
<O~

s ‘”’)ﬁ Jrls()CC&( "ren‘QL\ ’P(\Cc/ of C&i \idked one - e droomm
apor‘rmen& in Mis CM\X

(c) Instead of using the sample median as the point estimate for the populatnon median, Emma wants to use an
interval estimate. However, computmg an interval estimate requires knowing the samphng distribution
of the sample median for samples of size 50. Emma has one point, her sample median, in that sampling
. distribution. Using information about rental prices that are available on the Web site, describe how someone
could develop a theoretical sampling distribution of the sample median for samples of size 50.

" Fnd dhe mad\ox\ reniel ?nce S \\ possiple
C@W\B\ Notons of 33‘/%03‘0"\35*%‘9%6'\‘2\-0‘@2"?%2“ &Oaf*’«m(vxi
“Tade W s ciry, ﬁuo?ﬂ} ol metes. in g tolle Lt He corfespadig

p e FNd e 5o utovile oy ths Ll e
Ccna«:f ck ‘vthGﬂO\"? S\ bution, These mediors &?&*m
>

vente\ ey

mpfesec\*r the Sm«p\gﬂ Triburton &ee metl; NN Scrmp ey

'Unnu!hoﬂ:e'ﬁlcopyln ) or reuse of , O{ *-'\ Peed Oe - M&O ™m q,?ﬁr—\"mqm [Ta ‘\“(\i)
any part oftns page I lega GO ON TO THE NEXT PAGE.
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Because Emma does not have the resources to develop the theoretical sampling distribution, she estimates the
sampling distribution of the sample median using a process called bootstrapping. In the bootstrapping process,
a computer program performs the following steps.

e Take a random sample, with replacement, of size 50 from the original sample.
e Calculate and record the median of the sample. v

e - Repeat the process to obtain a total of 15,000 medians.

[ ¢ t
Emma ran the bootstrap process, and the following frequency table is the bootstrap distribution showing her
results of generating 15,000 medians.

]

Bootstrap Distribution of Medians
Median * | -Frequency | Median Frequency Median Frequency
2,345 1 | 2585 1 2,825 247
2390 13 2,587.5 171 2,837.5 7
2,395 18 2,600 22 2,847.5 1
2,400 56 2,612.5 . 1,190 | 2,872.5 317
2,445 4, 2,625 174 2,885 10
2,4475 56, 2,672.5 5 2,950 700
12,450 55 2,675 1,924 2,962.5 93
2,475 3§ 26875 1,341 29725 | -6
2,495 66 2,700 2,825 2,975 65
2,497.5 136 2,735 35 © 2,985 12
2500 | 1,899 | 27475 619 ©2,987.5 1
2,522.5 2 2,750 |- 2 2,995 6
2,525 945 2,795 278 3,000 2
2,550 1,673 2,812.5 16 ©3,062.5 3

The bootstrap distribution providés an approximation of the samplihggdisttibution of the sample median.
A confidence interval for the median can be constructed using a percentage of the values in the middle of the

bootstrap distribution. /A((.UJI‘ ¢ dlﬂt& Lo '\'hﬂ £ ey Qc(_x
(d) Use the frequency table to find the following. ! ‘\'C\b‘e
(i)d/;lgz oé tlie 5th ;elgigtilgg ? fhe s¥ percent e for *)m‘
PO T e - edien rental pr‘,cé_ (i
=50 smodlesy median (s $500. Lhe. “Boorst foc- 0 @,‘
) : 2

w
4]
X 5 Moo, Y
(ii) Valge of the 95th percentile:

450 l(a‘q’%e.é— ved 6N (s SZQSCf Mo Pic 1o e ,g}(ét{ge_ e
| Jr(.lg\ej’fhﬁ.%' " pecawile (oie
; meckon yenta\ prte 3&3«03@\ win
jzed copying or reuse of . ¢ ™ . 0.
E:;:ngf this pa{;e Is illegal. J '}he' md&rﬂ?&’?'qm'“’\od ‘5 ﬁlqs
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(e) Fmd(g;e percentage of bootstrap medians in the table that are equal to or between the values found in
part

QUM OF QreGiuencs es 1500~ 2950 rdusive
. JOOH IO 1+ lan - (o
IHUOH '

|[soo0 T ° od = Qmovf’ﬁ@f\ of ey ‘berveen 180D -2950
: nesive,

w Per 0‘?\\* C\Q‘Q o5 bo@.\.s\ﬂ.’? Mmed S In 'H'E ‘
Mo\e Getcen or cquot 4o e 2500 oW Yo fovnd

|
Nk (@d-) and (d-10) he&peu\vc.\l s 46.0%7,

) Use your values from parts (d) and (e) to construct and interpret a confidence interval for the median
rental price.

T om awoa, c,on@ dei\-\~ Aok e ogian
MQ{HHL Y‘Cn'}ax‘ price for all V&ﬂ\)*\ Sled one- bedroom onﬁmen*s ,
in 4his (0&)& Mﬁ is between §2I00 ond 51950 |
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STATISTICS
SECTION I
Part B
Question 6
‘Spend about 25 minutes on this part of the exam.
Percent of Section II score—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

6. Emma is moving to a large cxty and is mvestlgatmg typlcal monthly rental prices of available one-bedroom
apartments. She obtained a random sample of rental prices for 50 one-bedroom apartments taken from a Web

site where people voluntarily list available apartments.
(a) Describe the population for whlch itis appropnate for Emma to generalize the results from her sample.

v uloation ot
| (;[m (ér;tvwm pav thvents. oh e

WA hsite che t on .

The dlstnbutlon of the 50 rental prices of the available apartments is shown in the followmg hlstogram

10
8: -
7
E 4
= N
2-
5 . B
$1,600 $2,000 $2,40b $2,800 $3,200 $3,600 $4,000 $4 400 $4 800 $5 200
o : Rental Price
Unauthorized copying or reuse of] : .
any part of this page is lilegal. GO ON TO THE NEXT PAGE_
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(b) Emma wants to estimate the typical rental price of a one-bedroom apartment in the city. Based on the
distribution shown, what is a disadvantage of using the ather than the medlan as an estimate of the
typical rental pnce"

Sinte mmrmwﬂm o prcec s JW

to Ht NGht, Hhat heans H+L mean (f |
greater Hhan the Wi of e olirtn wtion,
So e o is aclvant o ,M)M Il be %rfm

A b\tglf\w e ctimote dE tie ty pical veo taf
Y)Y\LQ (99, F,thd W%(d be mu)hfnrmw( 2
ot the typrcal price chodiief e (thinktirg
\ts lm?l/"i? amdd rpendivg Imove than she

(c) Instead o‘ ; using the sample median as the point estimate for the population median, Emma wants to use an
interval estimate. However, computing an interval estimate requires knowing the samphng distribution
of the sample median for samples of si mma has one point, her sample median, in that sampling
distribution. Using information about remtal prices that are available on the Web site, describe how someone
could develop a theoretical samphng distribution of the sample median for samples of size 50.

E‘/ vuuf\g He V\Uﬂﬂﬂ sont_ong conlot mmdom/y

m[c ohe. e Ao wfmwrvvw\ts ot HAt Wb §jte

€O el W Hhogt {‘D ou/VU/D}ﬂ

O Algtnpution  0F Are (A0l W“f% B
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Because Emma does not have the resources to develop the theoretical sampling distribution, she estimates the
sampling distribution of the sample median using a process called bootstrapping. In the bootstrapping process,
a computer program performs the following steps. -

e Take arandom sample, with repiacement, of size 50 from the original sample.
e Calculate and record the median of the sample..
e Repeat the process to obtain a total of 15,000 medians.

Emma ran the bootstrap process, and the following frequency table is the bootstrap distribution showing her
results of generating 15,000 medians. ' '

Bootstrap Distribution of Medians .

Median Frequency | Median Frequency Median Frequency
2,345 1 2,585 - 1 2,825 247
2,390 13 | 25875 171 2,837.5 7
235 | 18 | 2600 | = 22 2,847.5 1
2,400 56 26125 | 1,190 2,872.5 317-
2,445 4 2,625 174 2,885 10

2,447.5. 56 2,672.5 5 ) 2950 g0 | -
12,450 55 2,675 1,924 2,962.5 93
2475 | 3 2,687.5 1,341 29725 |- 6
2,495 | 66 2,700 2,825 2975 | 65

2,497.5 136 2735 35 | 298 12
2,500 1,899 | 27475 619 - 2,987.5 1

2,522.5 2 2,750 2 | 2995 6
2,525 945 $2,795 278 3,000 2
2,550 1,673 | 28125 16 | 30625 3

The boots&ap distribution prbvidés an approximation of the sampling distribution of the sample median.
A confidence interval for the median can be constructed using a percentage of the values in the middle of the
bootstrap distribution, - . :

(d) Use the frequency table to find the following. ' _ .
i (057 (15000)= FEO neotpns

(i) Value of the 5th

2600

(i) Value of the 95th

¢-a¢) (w0 = 4250 peslf S

A
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(e) Find the percentage of bootstrap medians in the table that are equal to or between the values found in
part (d). -

plw 26W cAnd 2AGO |
A e IU(U{U‘P e dlans §o

q4 M 7/’7:7

/

. (f) Use your values from parts (d) and (e) to construct and interpret a confidence interval for the median

(0, W@)

Ay -07 T o imvenal ponstudCied
e A edign gt lieS b/w
KW and U0 .

Unauthorized copying or reuse of
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‘STATISTICS
SECTION II
PartB
Question 6
Spend about 25 minutes on this part of the exam.
Pércént of Section II score—25

6CcA 6€Cca

Directions: Show all your work, Indicate clearly the methods you use, because you will be scored on the
correctness of your methods as well as on the accuracy and completeness.of your results and explanations.

6. Emma is moving to a large city and is investigating typical monthly rental prices of available one-bedroom
apartments. She obtained a random sample of rental prices for 50 one-bedroom apartments taken from a Web

site where people voluntarily list available apartments.
(a) Describe the population for which it is appropriate for Emma to generalize the results from her sample.

emmian con genevalize Wy Roults Yo ong - bedragm
AP unts sk o e wWlosile el USRA.

The distribution of the 50 rental prices of the available apartments is shown in the following histogram.

10
9
8
B 7
6..
=
Pl
4-
[S¥ 3.
2- 2o g
14 wE f.l' .
$1,600 $2,000 $2,400 $2,800 $3,200 $3,600 $4,000 $4,400 $4,800 $5,200
Rental Price
[gnauthorlﬁ:lcopyln?sc;l"';e:?e orl ..
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(b) Emma wants to estimate the typical rental price of a one-bedroom apartment in the city. Based on the

distribution shown, what is a disadvantage of using the mean rather than the median as an estimate of the
typical rental price?

EMIAR'S dodon e88Hr 15 PositAly lkaned putol
WIS o UTNIYS. Thanbort, MAe wagn will Not
0L o WPRRVER 1S Mae VI . T

1S e ML wadinn TS ok 02 oo oy
our\itys. |

(c) Instead of using the sample median as the point estimate for the population median, Emma wants to use an
interval estimate. However, computing an interval estimate requires knowing the sampling distribution
of the sample median for samples of size 50. Emma has one point, her sample median, in that sampling
distribution. Using information about rental prices that are available on the Web site, describe how someone
could develop a theoretical sampling distribution of the sample median for samples of size 50.

EMao con U O Vandown Viuhalaey JMIL VYOV
0 gt vandown Samplus o8 D0 Prova 1l
Websile, . Than , o calevlaies Y yngdion
0F #xt <oon Sk . Sae comt tpRar Vg
W ol bo calevlart wn i val R84tV
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Because Emma does not have the resources to develop the theoretical sampling distribution, she estimates the
sampling distribution of the sample median using a process called bootstrapping. In the bootstrapping process,
a computer program performs the following steps.

* Take a random sample, with replacement, of size 50 from the original sample.
‘e Calculate and record the median of the sample. - '
e Repeat the process to obtain a t(‘;‘tal of 15,000 medians. /\ e .
Emma ran the bootstrap process, and the following frequency table is the bootstrap distribution showmg her

results of generating 15,000 medians. .
_/\/\ e

_ Bootstrap Distribution of Medians
Median Frequency Median Frequency Median Frequency
2,345 1 2,585 1 2,825 247
2,390 13 2,587.5 171 2,837.5 7
2,395 18 2,600 22 2,847.5 1
2,400 . 56 2,612.5 1,190 . 2,8725. 317
2,445 4 2,625 174 2,885 10
2,441.5 56 2,672.5 5 2,950 700
2,450 55 2,675 1,924 |\ 29625 93
2,475 3 2,687.5 1,341 | 29725 6
2,495 66 2,700 | 2,825 2,975 65
2,497.5 136 2,735 N~ 35 2,985 12
2,500 1,899 2,747.5 619 2,987.5 | - 1
2,522.5 2 | 2750 2 2,995 6
2,525 945 2,795 278 3,000 2
2,550 1,673 28125 16 3,062.5 3

The bodtstrap distribution provides an approximation of the sampling distribution of the sample median.
A confidence interval for the median can be constructed using a percentage of the values in the middle of the

bootstrap distribution. Z 6 % Ly (p { & O( o %g

(d) Use the frequency table to find the followmg _
(i) Value of the 5th percentile: 20 (02. 5-2 S = T 7 5
. 6/@ 19.9%3
W7 = gy %ss ‘M th

(ii) Value of the 95th percentile:
iy Novma (0.95,, 298416, 119.5%3)
\
20V 750 %505
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(e) Find the percentage of bootstrap medians in the table that are equal to or between the values found in
part (d). | {

0% of Yooorstvop WLhians ot

Bl o o Lgdintun Y valges
Mrovn pavy (o)

. (f) Use your values from parts (d) and (e) to construct and mterpret a conﬁdence interval for the median

rental price.
M paldion RNl i :
ASSUMAPTTINS

i)9rS of aPaviAs
i) m>30 (CLT)
i) M<10% ok populatron

(19%2.L6 ,29869.%)

T o 09 CLonfrdavt Yok Y vaLo{wm B
08 Pan looot Svoy distvivoukton 1S \oelmfum |
2981.b awnd 29%5, %
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AP® STATISTICS
2019 SCORING COMMENTARY

Question 6
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.
Overview

The primary goals of this question were to assess a student’s ability to (1) recognize the population to which
results from a random sample may be generalized; (2) describe a disadvantage of using a sample mean rather than
a sample median to indicate typical values when the sample distribution is skewed; (3) describe how the
theoretical sampling distribution of the sample median could be constructed; (4) construct an approximate
confidence interval for a population median using results from a bootstrap procedure; and

(5) interpret a confidence interval.

This question represents the investigative task of the free-response section. The investigative task is intended to
assess understanding of several content areas contained in the course framework and also to assess the ability to
extend statistical reasoning by integrating statistical ideas and applying them in a new context or in a non-routine
way.

This question primarily assesses skills in multiple skill categories, including skill category 2: Data Analysis, skill
category 3: Use Probability and Simulation, and skill category 4: Statistical Argumentation. Skills required for
responding to this question include (2.C) Calculate summary statistics, relative positions of points within a
distribution, correlation, and predicted response, (3A) Determine relative frequencies, proportions, or probabilities
using simulation or calculations, (3.C) Describe probability distributions, (3.B) Determine parameters for
probability distributions, (4.A) Make an appropriate claim or draw an appropriate conclusion, and (4.B) Interpret
statistical calculations and findings to assign meaning or assess a claim.

This question covers content from multiple units, including Unit 1: Exploring One-Variable Data, Unit 3:
Collecting Data, Unit 4: Probability Rules, Random Variables, and Probability Distributions and Unit 5: Sampling
Distributions of the course framework in the AP Statistics Course and Exam Description. Refer to topics 1.7, 1.8,
3.2,4.2, and 5.3, and learning objectives UNC-1.K, UNC-1.M, DAT-2.A, DAT-2.B, UNC-3.H, and UNC-2.A.
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Question 6 (continued)

Sample: 6A
Score: 4

In part (a) the response indicates the population of interest is all voluntarily listed web available one-bedroom
apartments in this large city, which satisfies component 1 of section 1. In part (b) the response indicates that the
mean would be abnormally high and not representative of the typical rental price, which satisfies component 2 of
section 1. Also in part (b) the response indicates the distribution of rental price is skewed to the right, which satisfies
component 3 of section 1. Because all three components are satisfied, section 1 was scored as essentially correct.

In part (c) the response indicates obtaining all possible samples of 50 one-bedroom apartments, which satisfies
component 1 of section 2. Also, in part (c), the response indicates that the median will be found for each sample,
which satisfies component 2 of section 2. Because both components are satisfied, section 2 was scored as essentially
correct.

In part (d) the response correctly calculates the 5" and 95% percentile, which satisfies component 1 of section 3. In
part (e) the response correctly calculates the percentage at or between the values that were reported in part (d), which
satisfies component 2 of section 3. Because both components are satisfied, section 3 was scored as essentially
correct.

In part (f) the response uses the values reported in part (d) for the confidence interval for median, which satisfies
component 1 of section 4. The response uses the value reported in part (e) as the confidence level, which satisfies
component 2 of section 4. The response correctly interprets the confidence interval for the median in context, which
satisfies component 3 of section 4. Because all three components are satisfied, section 4 was scored as essentially
correct.

Because four sections are scored as essentially correct, the response earned a score of 4.
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Question 6 (continued)

Sample: 6B
Score: 3

In part (a) the response indicates the population as one-bedroom apartments on the website, which satisfies
component 1 of section 1. In part (b) the response indicates the mean would be a higher estimate of the typical
rental price, which satisfies component 2 of section 1. The response indicates the distribution of prices is skewed
to the right, which satisfies component 3 of section 1. Because all three components are satisfied, section 1 was
scored as essentially correct.

In part (c) the response indicates multiple samples should be obtained, rather than all possible samples, which
does not satisfy component 1 of section 2. The response does indicate that sample medians will be calculated,
which satisfies component 2 of section 2. Because one of the two components is satisfied, section 2 was scored as
partially correct.

In part (d) the response correctly calculates the 5™ and 95™ percentile, which satisfies component 1 of section 3. In
part (e) the response correctly calculates the percentage of values at or between the values that are reported in

part (d), which satisfies component 2 of section 3. Because both components are satisfied, section 3 was scored as
essentially correct.

In part (f) the response used the values reported in part (d) for the confidence interval for median, which satisfies
component 1 of section 4. The response uses the value reported in part (e) as the confidence level, which satisfies
component 2 of section 4. The response incorrectly interprets the confidence interval for the median and does not
include context, which does not satisfy component 3 of section 4. Because two of the three components are
satisfied, section 4 was scored as partially correct.

Because two sections were scored as essentially correct and two sections were scored as partially correct, the
response earned a score of 3.
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Question 6 (continued)

Sample: 6C
Score: 1

In part (a) the response indicates the population as one-bedroom apartments listed on the website, which satisfies
component 1 of section 1. In part (b) the response indicates that the mean is not as representative as the median
but does not clearly communicate what the mean is not representative of, or that the mean overestimates the
typical value, which does not satisfy component 2 of section 1. The response indicates that the distribution is
positively skewed, which satisfies component 3 of section 1. Because two of three components are satisfied,
section 1 was scored as partially correct.

In part (c) the response does not indicate that all possible samples are obtained for a sampling distribution, which
does not satisfy component 1 of section 2. The response does indicate the calculation of medians for samples,
which does satisfy component 2 of section 2. Because one of the two components is satisfied, section 2 was
scored as partially correct.

In part (d) incorrect values are given for the 5® and 95™ percentiles, which does not satisfy component 1 of
section 3. In part (e) an incorrect value for the percentage of bootstrap medians that are between and including the
values in part (d) is given, which does not satisfy component 2 of section 3. Because none of the components are
satisfied, section 3 was scored as incorrect.

In part (f) the values indicated as the endpoints of the confidence interval are not the values indicated in part (d) or
the correct values, which does not satisfy component 1 of section 4. The confidence level given is the level
indicated in part (), which satisfies component 2 of section 4. The response provides an incorrect interpretation
of the confidence interval for medians, which does not satisfy component 3 of section 4. Because one of the three
components are satisfied, section 4 was scored as incorrect.

Because two sections were scored as partially correct and two sections were scored as incorrect, the response
earned a score of 1.
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