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Assignment 2

A2 – 1. The dat aset at the rig ht giv es the sco res (yj; out of 1,000) obtain ed by n= 66
students on an Eng lis h la ng uag eproficie n cy exa m ination.
(a) Prep are a frequ enc y table and his t ogr am(a son the ove r leaf sid e of Fig ure

3.7 of the Cou rse Mat e ria ls) for thes edata, usi ng a cla s swidt h of 50 and
st arting at: (i) 300; (ii) the lowe s tscore. Comment brief ly on the sim i-
larities and differenc esof the two his t ogr ams.

(b) For this sample of sco res, find the ave r age, media n, mode, standard dev i-
ation and IQR, giv en that:

Σ
j =1

66

yj = 34,155, Σ
j =1

66

yj
2 = 18 ,076, 491.

345 395 563 505 402 472
691 624 523 461 490 530
516 444 604 406 475 523
582 575 439 523 556 479
629 490 730 611 468 574
420 596 58 5 354 494 439

446 505 58 5 468 578 603
41 7 58 5 593 417 486 604
51 5 523 545 505 527 384
431 574 494 560 464 549
541 468 629 607 490 549

A2 – 2. (a) An ins truct or giv es a quiz wit h thre equ estio ns, each worth one poi nt;
40% of the cla s sscore 3 poi nts, 30% score 2 poi nts, 20% score 1 poi nt and 10% score 0.
(i) If 10 people wrote the quiz, find the ave r age sco re.
(ii) If 20 people wrote the quiz, find the ave r age sco re.
(iii ) If the number of people who wrote the quiz is not giv en, exp lain whether it is stil l possib le to find the

av erage sco re.
(b) Ske tches of the his t ogr ams for thre e data set s are shown bel ow. Mat ch each his t ogr am with on e of the six

av erage (Av .) and standard dev iation (S.d.) pairs giv en in the lis t on the left of the ske tches; brief ly justify you r
choic e in each case.

Av . S.d.
(i) 2. 5 0. 5
(ii) 3. 5 0. 5
(iii ) 3. 5 1.0
(iv) 3. 5 2.0
(v ) 4. 5 0. 5
(v i) 4. 5 1.0

(A)

1 2 3 4 5 6

(B)

1 2 3 4 5 6

(C)

1 2 3 4 5 6

A2 – 3. The dis tributio n of inco m e s(in dol lars) in 1973 tax retur nsfo r ma les age d25 -29wa s
as shown in the Table at the rig ht; it is known that the ave r age inco m eov er $25,000
wa s$36, 210 .
(a) Con str uct a his t ogr amof thes edata .
(b) Wit hin whi c h in come range is the median income? Exp lain you r re asoning .
(c ) Find the approxi mat eav erage inco m e.
(d) Calcula te the lowe rand upper lim its of error for you rap proxi mat evalue in (c) .

[Fo r infor mation, theactual av erage was $9,041.]
(e ) Find the approxi mat es.d. of income; use you rvalue from (c) , not the actual ave r age,

in you rcalcula t ion.

Incom eRang e %
0- 2,000 0.6

2,000 - 3,000 2.1
3,000 - 4,000 4.4
4,000 - 5,000 6.1
5,000 - 6,000 7.5
6,000 - 7,000 9.5
7,000 - 8,000 10.7
8,000 - 9,000 12. 2
9,000 -10,000 12. 2

10 ,000 -15,000 29.2

15,000 -20,000 4.2
20,000 -25,000 0.7
25,000 and ove r 0.6

A2 – 4. The Table at the rig ht is reprodu c e dfr om a
fo rme r st andard text for nurses.
(a) Con str uct a his t ogr amof thes edata usi ng

the same cla s s es as in the Table, exc ept for
an appro priat e half-in tege r shif t in the
cl ass bou ndaries; tre at the last (open) in-
ter vals ‘31 and ove r’ as 31- 45 days .

(b) Fin d ap proxi mat e value s of the sample
av erage and s.d.

(c ) On the basis of thes edata, how accur ate
does Naegele’s Rule appear to be? Exp lain
your assessment brief ly.

(d) From the appearanc eof the his t ogr am ,suggest
a probability dis tributio n which might be appro priat eas a model for thes edata .

DEVI ATION FRO M CALCULATED DATE OF CONFINEME NT, ACCORDING
TO NAEGE L E’S RULE, OF 4,656 BIRTHS OF MAT URE INFANTS*

DEVI ATION EAR LY DELIVERY ON LATE
IN DAY S DELIVERY CALCULATED DATE DELIVERY

0 ..... 189 (4.1)† .....
1- 5 860(18 .5)† ..... 773(16.6)†

6 -10 610 (13.1) ..... 570 (12.2)
11 -20 733(15.7) ..... 459 ( 9.9)
21 -30 211 (4. 5) ..... 134 ( 2.9)
31 and ove r 65 ( 1.6) ..... 42( 0.9)

The menst rual cycle sof the mot he rs were 28 ± 5 days . The infants were
at lea st47 cm in lengt hand 2,600 gm in weight (Bu rge rand Korompai).

*East man, N.J.: Wil lia ms Obs tretics, Ed. 11, p. 216, New Yor k, Apple ton, 1956.
†Numbers in parent heses repre sent per cent of cases con sid ere d.
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A2 – 5. Bi rd studies are often con duct e dby capturing and banding bir ds so that their mov e-
ments can be fol lowe dafter they are rele ase d. One charact e ris ti c of interest is the dis-
tanc efr om the poi nt of relea s eto the poi nt of first landing ; the two table sat the rig ht
give samples of such dat a(in feet) fo r two specie sof bird .
(a) For each dat aset, find the ave r age, media n, standard dev iation, varia n ce, int e rqu ar-

tile range and range.
(b) An outl ier in a dat a set is an obs ervation whi c h is so far rem ove d (in eit her

direction) from the main body of the data that the appro priat eness of inclu ding it
when the data are analyzed is que s tion able. The la st obs ervation (1200.0) in the
mour ning dov e data set is ver y different from the othe r 24 obs ervation sandmay
therefore be an outli er.
(i) To illust r ate the effect of such an obs ervation, omit it from the data set and re-

calcula te the ave r age, media n, standard dev iation, varia n ce, int e rqu artile range
and range.

(ii) By comparing the value sfo und for the six sum mar yst atis ti cs in (a) and in (b) (i),
ex pla in brief ly why it is desir able to giv e mo rethan one mea s ure of location
and of variation for a dat aset.

(iii ) Exp lain brief ly whether there appears to be an outli er in the data set for robin s.

.........ROBIN...........
128.8 57. 2 48.2
160.0 65. 2 69.2
192.1 68.9 117.3
163.4 24.7 36. 5
186.4 37.4 140.8
156. 2 99.7 59.3
70.0 265.0 71. 3
10 .0 78.7 105.3

MOURNING DOVE
40.0 381.7 358.9
80.0 266.8 13.9

31 3.9 162.7 165.5
17 5.7 76.0 317.2
55.5 22.1 300.6
44.7 170.0 197.7

166.7 263.7 288.1
83.4 369.7 102.0

1200.0

A2 – 6. Figure 1.36 on pag e86 of the tex tsh ows three p.d.f.s wit h thre epoin t smarked A, B and C on each.
Fo reach p.d.f., identify the poi nt(s) at whi c hthe mean, media nand mode fall; exp lain you r re asoning brief ly.

A2 – 7. (a) Tex tExerci se 1.73 (page 86): The Environmenta l Pr otect i on Age ncy req uires that the exhaust .....

(b) Tex tExerci se 1.7 5(page 87): Gi ve an inter val that con t ain s th e mi ddle 95% of NOX level s .....

A2 – 8. Te xt Exe rci se 1.93(page 90): The scores of a refer ence popu lation on the Wechsler Intel lig ence Sca le .....

A2 – 9. Ma ster, Dub lin and Marks [J. Amer. Med . Assoc.143: 1464 -1470 (19 50)] suggest that a person can be cla s sifie d as hy-
potensiv e or hyper tensiv e if their sys t oli cbl ood pres s ure lie s ,re spectiv ely, in the bottom or top 5% of the dist rib u tio n
of blood pres s ure sfo r thei r ag egr oup. For males age d20 -24ye ars, thes eau t hors fou nd an ave r age sys t oli cpres s ure
of 122.9 mm of mercury and an s.d. of 13.74 mm of mercury. If sys t oli c bl ood pres s ure in this age group can be
modelled by a nor mal dist rib u tio n, find:
(a) the upper lim it (u) for the blood pres s ure of a person cla s sifie das hypot ensive;
(b) the lowe rli mit (l) fo r the blood pres s ure of a person cla s sifie das hyper tensiv e.

A2 –10. (a) Sup pos ethat the weight of tomat oju ice in machin e-filled cans can be model led by a nor mal dist rib u tio n with an
s.d. of 8 grams; this variation is a charact e ris ti c of the machin e that fills the cans. The average weight of jui ce
that the machin eputs into the cans can be set by an adj ust menton the machin e. A subs tantia l fin emay be incur-
re dif inspection shows that the re is les sthan 454 grams of jui ce in more than 10% of cans label led as con taining
454 grams. To what ave r age shoul d the machin ebe set so that exactl y 10 %of the cans wil l cont ain les sthan 454
gr ams of jui ce?

(b) Let the random variable R repre sent the amou nt of radiation that can be abso r bed by an individu al before death
ensues; assume that R can be model led by a nor mal dist rib u tio n with a mean of 500 roentge ns and an s.d. of 150
roentge ns. Above what dos e(d) of radiation wil l only 2% of those who receiv e the dos esurviv e?

(c ) Lead, like mos tot he relem e n t s ,ha salways been pre sent in the natural env i ron ment, but the indust ria l revolu tio n
and the advent of the automobile hav ein cre ase dbackgroun denvir onm e n tal lea dleve ls to an ext ent whe re some
in d ividu als may acqui re dange rou sly hig h leve ls of lea din their blood. Let the random variable L repre sent the
bl ood lea dleve l in µg/dl (mic r ogr ams per decilit re) ,and assume that L can be model led by a nor mal dist rib u tio n
with a mean of 25µg/dl and an s.d. of11µg/dl. If a blood lea dleve l of 60µg/dl or hig her is con sid ere dto be of
se rious con cer n, what pro por tio n of people selected equ iprobably from the popula t ion wil l have such hig h leve ls?

A2 –11 . The volum eof pop placed in 750 ml bottles by a bottling machin ecan be model led by a nor mal dist rib u tio n with mean
µ and standard dev iationσ. Ove r a long per iod of tim e, it is obs erved that 10% of the bottles con tain les sthan 745
ml, while 1% con tain more than 765 ml.
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