Stats 13.1 Fall 2008: Homework 6 Solutions

http://www.stat.ucla.edu/~dinov/courses students.dir/08/Fall/STAT13.1.dir/

1. Problem 1

e Here, we will use a 2-sample T-test to compare the means of 2 independent samples

Ho; g1 -pu2=0
Ha:p1-p2#0

Yy —Y,-0  31.72-29.22
O — p— p— —
SE(y1-Yp) [8732 7.192
+
5 5

Now, we compare this to a Students T-distribution with n; + n, — 2 = 8 degrees of freedom using SOCR to
find p(T(df=8) > To=0.494) = 0.32

=0.494

In this case we have a 2-tailed test, and so our p-value is 2*0.32 = 0.64.

Conclusion: We fail to reject the null hypothesis since 0.64>0.10. We conclude that according to our data
the mean weight of thymus glands after being incubated for 14 days is not different than the mean weight after
being incubated for 15 days. In other words, there is no statistically significant mean difference in thymus
glands weights.

¢ Although the mean weight of thymus glands after 15 days of incubation is lower, this is most likely due to
variability and small sample size.

e Our result matches SOCR 2 independent sample T-test (See figure 1)
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Figure 1

E; SUCH Stz ies Unling Cunrpyailunal Hesuireg - SluzllE Flreioe J\_jal
File Edit View History Bookmarks Tools  Help

- c {at IE http: | fewwww, socr, ucla.edu/htmis/ana Twolndependent TTestUnpooled_Analysis . html <7 v J

[.&] Most visited & ATAT ¥ahoo!

14O D, DINOW's Home Page B 2P statistics Curriculum 2007... SP S0CR: Statistics Online Cam... £P 1¥0 D. DINOY's Home Page P SOCR: Statistics Online C... 3 | -
| [T S . 3 = B " > =)
L ) = SOCR Analyses ZAP
s | |

Analysis/Parameters | CALCULATE || EXAMPLE 1 || EXAMPLE 2 || EXAMPLE 3 || EXAMPLE 4 || EXAMPLE 5 || CLEAR || RANDOM E>¢AMPLE|

\Two Independent Sample

|| DATA | MAPPING | INPUT | RESULT | GRAPH | SELECT PARAMETERS | COMPARE CURVES |

ABOUT HE
T
E: Result of Two Independent Sample T-Test:

Result Roundoff: @ (

Variable 1=C1

Sample Size=5

Sample Mean = 31.720
Sample Variance = 76.197
Sample SD = 8.729

Variable 2=C2

Sample Size=5

Sample Mean = 29.220
Sample Variance = 51.677
Sample SD = 7.189

Degrees of Freedom =8

T-Statistics {Unpooled) = -.494
One-Sided P-Value (Unpooled) = .317
Two-Sided P-Value (Unpooled) = .634

2. Problem 2

e Here, we will use a 2-sample T-test to compare the means of 2 independent samples

Ho. p1-p2=0
Ha.p1-p2#0

_ Yi-Yp-0 _ 418-324
SE(Y1—Y2) [156°  228°
+
8 7

Now, we compare this to a Students T-distribution with n; + n, — 2 = 13 degrees of freedom using SOCR to
find p(T(df=13) > T;=0.919) = 0.19

To =0.919

In this case we have a 2-tailed test, and so our p-value is 2*0.19 = 0.38.
Conclusion: We fail to reject the null hypothesis since 0.38>0.10.

e We conclude that according to our data, there is no statistically significant mean difference in the number of
bacteria colonies formed when using a “soap” solution or sterile water.

e Our result matches SOCR 2 independent sample T-test (See figure 2)
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Figure 2
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Result of Two Independent Sample T-Test:

[T+

Variable 1=C1
Sample Size=8 S
Sample Mean = 41.750
Sample Variance = 244.500 -
Sample SD = 15.636

Variable 2 = C2

Sample Size =7

Sample Mean = 32.429
Sample Yariance = 521.286
Sample SD = 22.832

Degrees of Freedom = 13
T-Statistics (Unpooled) = -.910
One-Sided P-Value (Unpooled) = .190
Two-Sided P-Value (Unpooled) = .380

3. Problem 3

¢ A reasonable scientific question might be: “Does darkness have an effect on the concentration of soluble
ferulic acid in corn seedlings?” In this case, our parameter of interest is the difference of the means (p; -

H2).

e 92%CI

92%Cl = X1 — X2 £t 08SE (X1 — X2)
nl+n2-2df >y

%132
=92-115%2.10%, (=~ = -23+19.3=(~423,-3.7)

e 82% CI
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829%CIl = x1 — X2 £ t 18 SE (X1 — X2)
n1l+n2-2df 7

%132

=92-115+1.52* =—-23113.97 =(-36.97,-9.03)

4. Problem 4
e 95% CI

95%ClI = x1 — X2 *t 05 SE (X1 — X2)
nl+n2-2df 7

0.2892 0.2622
+

=0.059+0.180 = (-0.121,0.239)
22 17

=8.500-8.441+2.03 *\/

We can say that we are 95% confident that the true difference in mean head widths between female crickets
that were successful and female crickets that were unsuccessful in mating is somewhere between -0.121 and
0.239. We might also suggest that since 0 falls in this interval, then there is evidence to suggest that there is no
difference in head widths between the two groups, and therefore the body size does not play a role in mating
success.
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