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1. a. ~symmetric centered around 0.50
b. 0.51 the mean of sampling distribution
c. SD will decrease

2. Histogram A b/c it has less variability than Histogram B.
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b. Skewed Left
c. x=0.67 Sx =0.10
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d. Likely 0.7 since it's near the center of the dotplot. Unlikely prop. of all juniors/seniors is

0.5 since there are very few samples with sample prop. of 0.5 or less.

e. Sampling distr. would be mound shaped with ~ same mean as sampling distr. size 30, but SD
of sampling distr. based on size 60 would be smaller than one based on samples of size 30.
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1 Agroup of eleventh graogers wonted to estimate the popukrtion propartion of stugents in their
s high scheel wha drink ot least ane soda per day. Fach student selected a different randam
. zample of 30 stydents fram the high schoal and calculated the prapertion thet drirk ot least one
=oga per daoy, The dat plcrf below shows the :un'plin.g distribution, This distribution has a mean of
05l and a stondard deviation of 009,
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a, Describe the shape of the distribation.

~ Symiretn C cndtred amird 0.50
b. Whot is your estimate for the proportion of all students wha would report that they drink ar

sl 5]~ patan - JAmphing 2177

¢, If, indtead of takirg rendom samples of 30 stugents in tha high scheol, the eleventh graders
randamby selected samples of size 60, describe what will happen fo the standard deviation of
the sampling distribution of the sample propertions.,

SD Wwill gerease

2. A group of eleventh graders wanted to estimate the propoction of all students at thear high
schonl whe suffer from allergies. Bach student in ore group of eleventh groders took o randao
sample of &0 students, while another group of eleventh graders each took a rasdom sample of 40
srudents. Below are the Two sampling distributiens (shown os histagroma) of the sample
proparticas of high scheol studerts who sald they suffer from allergies. Which histogram ia
bazed on randem samples of size 457 Explain, . .
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3. Acloss of 28 eleventh graders wanted to estimate the propartion of all Jumiare and seniars at
their high scheol with part-time jebs after schaol. Sach eleventh groder took o randor sorple of
30 juniars ond seriors and then calculated the properticon with part-time jeba. Fallowing are the
2B sample propoctions,

Q7 08, 057 06T 0T, 047 067, 067, 08, 0FF, 04, 0.3, 063, 067,05 077, 077, 0.77,
053,057, 073, OF, 087, 0.7, 077,057, 077, 0er
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o Construct a dot plot of the sampie propertions.
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b. Describe the shape of the distributicn, gk"g I'.-Lfd L.f’f:f"

J"ﬁ‘l - ©. Wsing Technology, find the mean and standard dewviatian of the sample proparions,
5l :

. o g
! X=.07 =10
4. Do you thirk thet the preportion of all juriors o seniors et the school with part-time jobs
could be 077 Do vou think it could be 087 JTustify yowr angwers based on your dat plat,
Likely 7 gihie 110 mear” The (eristr oF fhe didple?
Lnil “’31 PP oL all JVhidrs DiCendvs 5 0.5 shie e A
lewd Sampes with sample pop . o .5 ar el
2. Suppose the eleventh groders hed token randem samples of size 60, How would the

distribution of sample proportions besed on samples of size 60 differ from the distributian
for samples of size 307
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1. Name your favorite movie of all time,

2. Take a look at the list of the 200 top-grossing movies of 2018 and select 10 that you saw (or
wanted to see) in theaters. For purposes of this activity, we will consider these 200 movies as a
small population. In practice, populations are of ten much larger than 200 individuals, sometimes
reaching the hundreds of millions or more, Write the titles of those movies in the table below,
along with the amount they grossed in 2018, Notice that the listing of movies gives the gross
income rounded to the nearest tenth of a million, so that a movie listed as earning $270.3 really
grossed $270,300,000. The order in which you write the movies in the table below does not
matter,

| Gross Income {Millions)

3. Compute and record the mean gress income for the 10 movies you selected. This number is called
the sample mean.

4. Isyour sample mean the same as all the other sample means computed by the other students in
your class?
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It's probably not surprising to you that your sample mean differs from those of other students because you have
most likely chosen different samples. The fact that different samples yield different statistics (in this case
dif ferent sample means) is called sampling variability,

5. Combine your results with those of your classmates by creating a dotplot of sample means on the board,

Then, recard this dotplet on the number line below, carefully labeling the axis.
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6. Based on the previous dotplot, without any calculations, what do you suppose the mean grass income for the

population of all 200 mavies might be? ‘f lgs.l } ~ )

The method you used to take samples from the populaticn is baséd an your experience and interest in movies, It
turns out that this is not a particularly good way to sample if you wish to generate samples that are representative
(good images) of the population. Instead of using human experience, judgment, or interest to choose samples,
statisticians use chance to select samples from large populations, Samples selected by a chance process are called

random samples.
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7. Your instructor will give you instructions on hew to use random chance to select 10 movies from the

population ef 200 mavies (using technology) to generate 10 random numbers from 1-200. Find the ID
humbers in the table below that match your randomly chasen numbers. Record the ID number, title of the
movie, and gross income in the following table,

o ‘P Cb iy
m_:? QbrndI s anber
(')9001 o)

‘ Movie Title Gross Income
(Millions)
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8. Compute and record the mean gross income for the 10 movies you selected. This number is called

the sample mean, but this time the sample mean has been generated by a random sample. Is your
sample mean the same as all the other sample means computed by the other students in your

class? ‘\)@ (DW& ore g‘lmilar “H(\un b-?:}c)(z)

9. Combine your results with those of your classmates by creating a dotplot of sample means on the
board, Then, record this dotplot on the number line below, carefully labeling the axis,

o

10. Based on the previous dotplot, without any calculations, what do you suppose the mean gross
income for the population of all 200 movies might be?

¢55)QQ7JCCO

11. Is your guess for the mean gross inceme from a random sample somewhat different from your
guess when you chose your own sample?

lg : l‘ (\gSJa”/u?r)b/b’)w/ﬂm
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12, The population’s mean gross income for the population of all 200 movies is $53.56 million. Go back
. oo
to your dotplots in #5 and #9 and draw a vertical line on your number line at 53.56. Did the
sample means frem you and your classmates do a pretty good job of estimating the population

you chose your sample by thinking of mavies you saw or wished to see? How about

when you obtained your samples through chance? What have you learned about the use of random

samples from populations?
No — buaed o)*r\@‘»wm/ > §O -

13. With enough time, you and your classmates could continue drawing random samples of 10 movies,
computing the sample mean for each sample, and building the dotplot in #9 above, In order to
save time, here is a simulated sampling distribution using 1000 samples of size 10. Motice that
the peak is around where we indicated, but the mean of the sample means is right around $53.56
million, as we would expect,
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Measures from Sample of Collection 1
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meanincome

mean = 53.5605

It should be clear that rather than producing haphazard results, random
sampling actually follows regular patterns that can be predicted with
advanced mathematics and statistics. These patterns can then be used to
make inferences (conclusions) about the population from random

samples.
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Summary:

For a given sample, you can find the sample mean.

* Thereis Vle‘lClbl'lTy in the sample mean. The value of the sample mean varies
from one random sample to another.

» A graphof the distributionof sample means from many different random samples isa

simulated sampling distribution
*+ Samples means from random samples tend to cluster around the value of the
populaTion MeAan . That is, the simulated sampling distribution of the
sample mean will be centered close to the value of the pOpUIGTiOh mean
» The VC(r'lC(blllTy in the sample mean decreases as the sample size increases.

*  Most sample means are within 2 standard deviations of the mean of the simulated sampling

~95% of all data is within 2 SD

distributions.
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. i. The f_-:?_lﬁjll_rgﬁ_mgrpmt lengths were gelected in four different random mmpéu of =ize 10,

Lengths Samaple A | Lengths Seenple B | Lengths Scmple C | Lﬂrgﬂ'ﬁ Scrm:lle [
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a. Find the mean gegriehits lergth af each smnpl:_;u__'d the slméé deviotioh of =ach fample,
A X=al B ¥ab C a9 D k=37
Sy= 12 SK=1.35 Sx =177 Se =177

b Find the mean and standaord deviarion of the four sample mears and stondard deviations.
ic‘u.lr"i W Medin o Sdmpie predsd = g, bﬁS
3qﬂl'l w} 5o E}ﬁiﬂﬂ‘!ﬂ’ et = a7

nterpret your crswer to part (k) in terms of the variability in the sampling process.

il ditante o G gdmple peary 1rom e
(O of $he 4 sarmpitd (2.856) js (7.

2. Twa simuloted sampling distribations of the mean segment lengths from rondem samples 6f glre

10 are displayed beles.
Dirbulion & { Hr mkion
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o Compare the digteibutions with respect to shape, center, and spread. i
Bt d;HhWJ mjgmnfﬁ?t of & centtra b
helh 3, dboA 3 "
T oo e ienghh m both i oot ;ﬁﬁsﬁr
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