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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
MID SEMESTER EXAMINATION - MARCH 2015
B. Tech. (BI) IV Semester

COURSE CODE: 10B12MA421 MAX. MARKS: 30

COURSE NAME: BIOSTATISTICS

COURSE CREDITS: V MAX. TIME: 2 HRS

Note: Answer ALL three sections A, B and C in order. Show all calculations where applicable.
Section A (6x1 =6 Marks)

I. Write the maximum likelihood estimator of & (SD of error) in normal regression analysxs For the slope B in
linear regression, write the standard error for estimate of slope 3.

2. In simple linear regression ¥ = a + BX, write the standard error for estimate i;_;;:- f intercept
a, and Y, (estimated value of Y at X = x,).

3. Write the test statistics for Sign test and Signed-rank test for one sample. Whlch test Is ss"ivasteful and why?

4. Write the test statistics for Kruskal-wallis test. This test is nonparametric analogic of whfch parametric test?

5. Write the test statistics for non-parametric analog for t-test (palred/dependent;sampfe)

6.  Write the test statistics Wilcoxon— —Mann—Whitney test (Mann~Wh|tney U test thlcoxon rank-sum test).

Section B )

7. The correlation coefficient in between the percent reduction, in 56 ids. and percent reduction in chemical oxygen
demand we observe for 28 samples is 7 = 0.895. Apply, F1 st‘and give inference for the null hypothesis
Hy:p = 0.5at a = 5% level of significance where as’ Hy: .0.5. Find p — value for this test and using this
p —value give inference for the same null hypothesxs «HOJ p=05vsHy;p>05 at a=1% level of

significance. A4 (3 Marks)

8. Members of two species of antelopes (denoted as species A and B) are drinking along a river in the following
order: AABBAABBBBAAA B. B Q'BQA ‘ABBB. Apply run test for randomness at 0.05 level of
significance and test if the distributior of members of the two species along the river is random or not. Where as
critical constants forn, = 9, ny. k 525‘9 13 = 6 and 14975913 = 17. Further using normalization for run

(3 Marks)

ie, test Hy: M= M. vs HA M, > M, Leta=0.05. (3 Marks)

Duration’c Before Drug (X;) | 155 [ 127148 167|201 ] 22 1202 181 7@ 174 119.1 |
91243

Endurance&fﬁ&m' After Drug (X,) 212 201 ]172(227]| 20 |19.8|198 188 17.¢

z Section C
10. For the data set we are givenn =10, ¥X = 306.8, XY =930, YX?
2878.32 . Estimate slope of the linear regression model Y = Bo + B:X

rZ — 875.98 V\"v' =

0
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inference at o = 5% level of significance. Also find the 95% confidence inte I From the inference of above
hypothesis with the help of two sided 95% confidence interval draw ::‘:.:,-’5 for Hy: By = 1 vs Hy: B,
Given is t8,0.025 = 2.306. (5 Marks)
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I1. In a study of cerebrovascular disease, the patients from 3 socioeconomic backgrounds wers Toroozon
investigated. One characteristic measured was diastolic blood pressure in mm/Hg. Use the Kruskal-wzliis 1251 ==
infer at the 0. 05 level of significance, whether the three groups differ with respect to this characterisr o’

Given critical value is x5 05 2 = 5.99. (4 Marks

Group A | 100 | 103 | 89 | 78 | 105
GroupB | 92 | 97 | 88 |84 | 90 | 95
GroupC | 81 | 102 |86 |83 | 99

12. A set of experimental runs was made to determine a way of predicting coking time Y at various level afci=m =
x;, and flue temperature x,. Summarizing the coded data as; n =8, XX; =25, ¥X, = 16 Y = 6370
ZX,Y =20311, ¥X? =87, ¥X,X, =55, YX,¥Y = 12977, $XZ = 36, Y¥2 =5090708." “Using  matrix
notattons approach for the multlple linear regressmn equation Y = ﬂo + f1X1 + BZXZ “as Y X B: Test the

regression relationship i.e, Hy: B = B1 = B, = 0. Make ANOVA table
Fo.05(25) = 5.786 .

 Standard Normal | e HERs : i :
"Probablhty Points Vi : . S $ -." Q::

2 S W SRR T T
n [ 0.07 008 | 000 | 000001 0,02
osoo 0.504 0.508 0.512 Q.Sl& 0.520 0.524 0.528 0.532 0.536 B 0.933 0.934 0.936 0.937 0.938 0.339 0,941 0.542 0.943 0.54
RN 0540 0542 0.548 0.552 0556 0560 0.564 0.567 0571 0.575 RN 0.945 0.946 0.947 0.548 0.549

(20 0.579 0.583 0.587 0.591 0.595 0.599 0.603 0.606 0.610 0.614 [RILAN 0.955 0.956 0.957 0.958 0.959
BXEM .61 0.622 0.626 0.625 0.633 0.637 0.641 0.644 0.648 0.652 [EET 0.964 0.965 0.966 0.965 0.967
BT 0655 0.659 0.663 0.655 0.670 0.574 0.677 0.681 0.684 0.688 [JERM 0.97L 0.972 0.973 0.973 0.974

LA 0.691 0.695 0.698 0.702 0.705 0.709 G.712 0.716 0.713 0.722 |[PXCB 0.977 0.978 0.978 0.973 0.973
BYH 0.726 0.723 0.732 0.736 0.739 0.742 0745 0743 0.752 0.755 [ERM 0.982 0.983 0.983 0.983 0.984

(&l 0.758 0.761 0.764 0.767 0.770 0.773 0.776 0.779 0.782 0.785 [BERHE 0.986 0.936 0.957 0.387 0.987 0.38%
BT 0.788 0.791 0.794 0.797 0.800 0.802 0.805 0.808 0.811 0.312 [BER 0.983 0.990 0.990 0.990 0.950 0,991
XM 0.516 0829 0.521 0.824 0.826 0.829 0.831 0.834 0.836 0.939 |[EEE 0.952 0.992 0.992 0.992 0.993 0.992
BT 0541 0.844 0.846 0348 0.851 0.853 0.855 0.858 0.860 0.262 [ENEM 0.994 0.954 0.954 0.994 0,994 0.595 ©.

0.864 0.857 0.869 0.871 0.873 0.875 0.877 0.879 C.881 0.8s3 [ENGM 0.995 0.995 0.996 0.996 0.955 0.395 0.

4 0.885 0.887 0.889 0.891 0.893 0.894 0.896 0.898 0.900 0.901 [PRMM 0.997 0.997 0.997 0.397 0.897 0.957 0.

LR 0.903 0.905 0,907 0.908 0.310 0,311 0.912 0.915 0.916 0.918 [PXE 0.957 0.998 0.998 0.998 0.958 0.998 0

(0 0519 0.921 0.922 0524 0.925 0.926 0.928 0.929 0.931 0.932 [P 0.958 0.998 0.998 0.998 0.958 0.938 0.9
BT 0933 0934 0.936 0.937 0.938 0.933 0.941 0.942 0.943 0944 PR 0.998 0.998 0.998 0,998 0.958 0,995 .85
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