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nane LY HW 14-7
. "7n ane high schaal, there are eight math clesses during 2* period. The number of students in each 2
period math class is recorded below,

iz &k & EF EE 18

This data set is randomly divided infe Twe equal gize groups, e the group means are computen,

1. Wil the tae greun meens be the zame? Why or why not?
D, -ﬁé & Quufp praars Fenc T /107 be e
qarre it due o chanee.

The randee divigicn info two groups process is repeated mony times To create a distribution of group
mean clhess size,

£. What is the center of the distribution of group meon cless size? . 3
DS Growp medn LI §ize. K ¢ ﬁ;}_ﬁ’ ﬂ}#‘— E{j‘f,fg f}fﬁfé

3, Whet is the lergest passible mrlg!.nf"rhu distribution of group meon clogs size?
[Argat gup i = écﬂﬂ'dﬁif’f*c?‘ o = of75 srent

gl Jest ?H}UP roean= [ i:‘ﬁ.i;{'?ﬁ = 68.65 vkt
L

I a?{ﬂr-gm)p mtdn range = A75-83.35= p.5 Skt

4. What pessible values for the mean clage 2ize are more likely To happen than athers? Explain why
you chosefrhese values,
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Thers ere 3 giffereat sete of pumbers: Set &, Set 3 and Set £ Foch sef containg L0 numbers. In te
of the sets, the 10 numbers were rendemly divided e tee groups of 5 numbers each, and the mean fer
each group wos caleulated, These two means ere ploted ona det plet, This procedure wos repeated
marry times, and the dat plote of the greup means are shown below,

The third st did not use the above procedure fo compute the means.

Fer each set, the smallest pessible group means and the lorgest passible group imean were caleulated, and
these tao meang ore ghown in the dat plats below,

Lise the det plats below fo arewer Problems 5-B,
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5. Which set is MOT one of the Two sefs that were randamby divided inte fwo graups of § nuinbers?
Eeplan SEL T2 g MO (el Y~ wifd 2 UBRETT Wt
Yot ey T A= JFQUM ALy ng iyt p ot o
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6. Estimate the mean of the criginal mh:: in Set A Ehwwwmt

KA. 335

o

7. Estemate the range af the group means showw in the dot plat far Set £ Show yaur wark,

A5 —h5=7

4. Istherange of ﬂ'rE.{Ir'lgl'lnl vmlues in 5r.+ £ =maller or larger than your erswer in Prablem 72
Explein mfr&* Ger (15 jargfey Sdn rarge o .
CEple il - Yo, ot f; -?ﬂ???{_" - r;l»f,b)rw avany wiltl ay .ef.t:,,rl
e Shl e Han YR ofF ang gt of a2l



Day 8 Ruling Out Chance.notebook May 14, 2019

UlZ



Day 8 Ruling Out Chance.notebook May 14, 2019




Day 8 Ruling Out Chance.notebook May 14, 2019

Imagine that 10 tomatoes of varying shapes and sizes have been placed in front of you. These 10
tomatoes (all of the same variety) have been part of a nutrient experiment where the application of the
nutrient is expected to yield larger tomatoes that weigh more. All 10 tomatoes have been grown under
similar conditions regarding soil, water, and sunlight, but 5 of the tomatoes received the additional
nutrient supplement. Using the weight data of these 10 tomatoes, you wish to examine the claim that

the nutrient yields larger tomatoes on average.

1. Why would it be important in this experiment for the 10 tomatoes to all be of the same variety

and grown under the same conditions (except for the treatment applied to 5 of the tomatoes)?

ch be atfnbufed
50 018 RUT A Vixcaime all < Hor Goccs

ore Y Song .

Here are the 10 tomatoes with their weights shown. They have been ordered from largest to smallest

SICIODCICICICIO0

#4 #5 #6 #8 #9 #10

based on weight.

For now, do not be concerned about which tomatoes received the additional nutrients. The object here

is to randomly assign the tomatoes to the two groups.

Imagine that someone assisting you uses a randem-number generator or some other impartial selection
device and randomly selects Tomatoes #1,4,5,7, and 10 to be in Group A. By default, Tomatoes #2, 3,
6.8, and 9 will be in Group B. The result is illustrated to the right. Group A Group B

2. Confirm that the mean for Group A is 6.76 ounces, and calculate
the mean for Group B. Since we have two sets of data, we can use
our calcula'ror Stat>Cale>2: 2-Var Statz Ly, L2 @
—
)(8\ = b '-7(0 X L}g
3. Caleulate the difference between the mean of Group A and the mean
of Group B (that is, caleulate X, — X, ).

’)Z-A— 7.5:: G- 7b—C-98 = -7?0

HROO®
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The statistic of interest that you care about is the difference between the mean of the 5

tomatoes in Group A and the mean of the 5 tomatoes in Group B. For now, call that difference
"Diff.("Diff" = X, —%

4. Explain what a "Diff" value of "1.64 ounces” would mean in terms of which group has the larger

mean weight and the number of ounces by which that group's mean weight exceeds the other

group's mean weight.

Group A has a mean weight that's 1.64 oz. higher than Group B's
mean weight.

5. Explain what a "Diff" value of "-0.4 ounces” would mean in terms of which group has the larger
mean weight and the number of ounces by which that group's mean weight exceeds the other

group's mean weight.

Group A has a mean weight that is 0.4 oz. lower than Group B's
mean weight.

6. Explain what a "Diff" value of "0 ounces” would mean regarding the difference between the mean

weight of the 5 tomatoes in Group A and the mean weight of the 5 tomatoes in Group B.

Group A's mean weight is the same as Group B's mean weight.

7. Below is a second random assignment of the 10 tomatoes to two groups. Caleulate the mean of
each group, and then calculate the value of "Diff" for this second case. Also, interpret the "Diff"

value in context using your responses to the previous questions as a guide.

@ () OCowh T=1840%
6”",3: =S4 0Z.
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8. Here is a third random assignment of the 10 tomatoes. Caleulate the mean of each group, and

then calculate the value of "Diff” for this case. Interpret the "Diff" value in context using your

responses to the previous questions guide. - -
§WJP A: X=0.09 02

Group A  Group B

Givp B: X =063 02

O 00z

Inferpre: Theres o diference

behw- G A and B3 mear)
mos +(+

9. Using the 10 tomatoes, what arrangement of tomatoes would yield the largest value of "Diff"?

OO®O
60]6]6,

How would you explain your reasoning without performing caleulations to verify your answer? How

big is the largest value of "Diff"?

Largest "Diff" would be Group A is largest 5 tomatoes, Group B is

5 smallest tomatoes. "Diff" would be:
X, "8/ X,=2514 O€t=s2.9603

10. Using your logic above, what arrangement of tomatoes would yield the most negative value of
"Diff"? How would you explain your reasoning without performing calculations to verify your
answer? What is this "Diff" value?

Most negative "Diff" would be Group A is 5 smallest fomatoes,

Group B is 5 largest fomatoes. "Diff" would be: -2 96 o2
514 —.10 7
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11. What would it mean for the mean of all "Diff" values to be close to zero?

Tomatoes in each group were mixed, no group had only largest or
smallest values. Ex. 8 showed this
Summary:

*  When the single group of observations was randomly divided into two groups, the means of these
two groups differed by chance

» Insome cases the difference in the means of these two groups was very small (or "0"), but in
other cases, this difference was larger. **Set up HW #1 together
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