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Assignment 7

A7 – 1. As par tof an inv estig a t ion on the selection of grand jur ies in Ala m eda cou nty,
the edu cation a l leve l of grand jur ors was compare d with that of the cou nty
popula t ion as a whole, as shown at the rig ht. Coul d equiprobable selecting of
62 people from the cou nty show a dis tributio n differ ing so wid ely from that
of the cou nty? Choos eon e of the fol low ing five option s and justify you r
choic ewith an appro priat est atis ti c a ltest:
(a) this is absolu t ely impos sib le;
(b) this is pos sib le but fant astically unlikely; (d) this is quite pos sib le – the chance is aroun d10 %;
(c ) this is pos sib le but unlikely – the chance is aroun d1% ; (e ) this is nearly cer tain.

Educat ion al Number
leve l of jurors Count y

Elem e n tar y 1 28.4%
Se con d ary 10 48. 5%
Some col lege 16 11.9%
College deg ree 35 11. 2%

To tal 62 100.0%

A7 –2. Someon ecl aims to be rol ling a pair of fair dice. To test
thei r cl aim , you make them rol l the dic e 360 tim e sand
you obs erve the res ult s give n at the rig ht. Wou ld you
accep tan offer from this indivi d ual to play a game of chanc ewith her or him usi ngthes edic e? Set out you rAnswe r
in det ail; it shoul d in clu de an appro priat etest of fit.

Su m 2 3  4  5 6 7  8 9 10 11 12

Fr equ ency 11 18 33 41 47 61 52 43 29 17 8

A7 –3. The int e rnation a lRice Res earch Ins titute in the Phil lipin es is dev elo ping new lin es of ric e which combin ehigh yields
with resis tanc eto disease and ins ect s. The technique involves crossing different lin es to get a new lin e which has the
mos tadvant ageou sco mbin ation of genes: det ailed gen eti c modelling is requi red. One proje ct inv olved breeding new
li nes for resis tanc eto an ins ect calledbr own pla nt hopper; 374 lin es were raise d, wit h the res ult s sh own bel owat the
right. According to the IRRI gen eti c model, the lin es are in dep enden t; each lin e ha s a 25% chanc eof bei ng
re sis tant, a 50% chanc eof bei ngmixe d, and a 25% chanc e
of bei ng susceptib le. Are the res ult s consis tent wit h
this model base don an assump tion of prob abilist ic
independence? Set out you rAnse rin det ail.

Nu mber of l ines
All pla n t sre sis tant 97
Mi xed: some resis tant, some sus c eptib le 184
All pla n t ssusceptib le 93

A7 –4. The dis tributio n of V1 fly ing bomb hit s on the sou t hof Lon d ondu ring World War II was studied after the War. The
regio n wa sdivi ded into 576 squ are sof are a¼-squ are -kilo m etre, and the number of squ are s(nk) receiv ing exactly k
hits was as shown at the rig ht.
(a) Test whether thes edata can rea son ably be model led by a Poi sson

dist rib u tio n.
(b) Outli ne what can be con clu ded from the res ult s of the test of fit in (a) about the vie w, popular in Lon d ondu ring

the War, that the poi nts of imp act of the flyi ng bombs tende dto clu s ter.

k 0 1 2 3 4 5 6 7

nk 229 211 93 35 7 0 0 1

A7 –5. In a pig m e n tation inve s tig a t ion of Sco ttis hschool chil dre n, the number
of boys and gir ls whose hair col our fel l in t o each of fou r cl asses were
as shown at the rig ht. Do thes edata provi de adequ ate evi denc ethat
hair col our depends on sex? Set out you rAnswe rin det ail.

HAIR COLOUR
Fa ir Red Medium Dar k To tal

Bo ys 60 12 85 53 210
Girls 54 10 68 38 170

A7 –6. Four hun dre d students selected equ iprobably were cla s-
si fi ed according to their smoking habits; they were then
aske d abou t the smoking habits of their parents. The
re sul ts were as shown at the rig ht.
(a) Do thes edata sup por t the vie w that smoking habits

of parents and their chil dre nare probabilis ti c a l ly in-
dependent? Set out you rAnswe rin det ail.

(b) Exp lain whether thes edata show that chil dre ntend to fol low their parents’ smoking habits.

ST UDE NT’S PA RENTS’ SMOK ING HABITS
SMOKING Ne ith er Only father Only moth er Both
HABITS smokes smokes smokes smoke

No n-smoke r 11 5 70 29 18
Ca s u alsm oke r 41 30 28 17
Re gular smoke r 20 11 10 11

A7 –7. Te xt Exe rci se 9.1 7(page s649 - 650): Alcohol and nicot ine con s umption dur ing pregnan cy may harm childre n. .....

A7 –8. Us ing seed from a single sou rce, Grego rMe n d el grew 529 pea pla n t sand cla s sifie dthem according to seed shape (round,
round and wrinkle d, wr inkle d) and seed col our (yello w, yello w and gree n, gr e en). He obtaine dthe fol low ing dat a:

38 rou nd, yel low 65 rou nd, yel low and green 35 rou nd, gre en
60 rou nd and wrinkled, yel low 138 rou nd and wrinkled, yel low and green 67 rou nd and wrinkled, gre en
28 wrinkled, yel low 68 wrinkled, yel low and green 30 wrinkled, gre en.
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A7 –8. (a) Test the hypot hesis the shape and col our cla s sific ation sfo r the seeds are independent; set out you rAnswe rin det ail.
(b) According to Mendel’s theor y of heredity, the frequ encie sof yel low, yel low and green, and green seeds shoul d be

in the ratio 1:2:1. Test whether this hypot hesis is sup por tedby the data; set out you rAnswe rin det ail.

A7 –9. (a) Tex tExerci se 2.99(page 213): The National Halothane Study was a major inves tig ation of the safety .....

(b) Tex tExerci se 2.1 07 (page 214): Re tur n to the inves tig ation of the safety of anaesth etics fro m Exer cise 2.99. .....

A7 – 10. The fol low ing table giv es the winning speeds (y mph) of the Indianapoli s 500 auto race for the years 191 9 throug h
1977 (x) , except for the War years 1942 -1945 when the race was not hel d :

Ye ar Speed Year Speed Year Speed Year Speed Year Speed Year Speed
1919 88.05 1929 97.56 1939 115.04 1949 121.33 1959 138.86 1969 156.87
1920 88.62 1930 100.45 1940 114 .28 1950 124.00 1960 138.77 1970 155.7 5
1921 89.62 1931 96.62 1941 115.11 1951 126.24 1961 139.1 3 1971 157.74
1922 94.48 1932 104.11 1942 ---- 1952 128.92 1962 140.29 1972 162.96
1923 90.95 1933 104.1 6 1943 ---- 1953 128.7 4 1963 143.1 4 1973 159.0 4

1924 98.23 1934 104.86 1944 ---- 1954 130.84 1964 147.35 1974 158. 59
1925 101.1 3 1935 106.24 1945 ---- 1955 128.21 1965 151.39 1975 149.21
1926 95.90 1936 109.07 1946 114 .82 1956 128.49 1966 144.32 1976 148.73
1927 97.55 1937 113.58 1947 116 .34 1957 135.90 1967 151.21 1977 161.33;
1928 99.48 1938 117.20 1948 119.81 1958 133.79 1968 152.88

fo r thes edata: Σ
i =1

n
xj =107, 158,

Σ
i =1

n
xj

2 = 208,795,872,

Σ
i =1

n
yj = 6,837.28,

Σ
i =1

n
yj

2 = 877,972. 23,

Σ
i =1

n
xjyj =13,342,773.87,

n= 55.

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata .
(b) Fin d the estim ated reg res sio n of Y− onX−; show this lin eon you rscatt e rdiag ram .
(c ) No ting that the large s tdeparture sof the data from the fitt e dli ne tend to occur after the int e rruptio n of the race

fo r the War years 1942 -1945, sugge s tan ext ensio n of the li near model whi c hwoul d fit the data more satisfact orily.
(d) Use the estim ated reg res sio n li ne to ‘predict’ the winning speed of the Indianapoli s 500 in 1983 and in 2001; dis -

cus sbr ief ly whi c hof the two‘pre diction s’ you wou ld expect to be more accur ate.

A7 – 11. Archeol ogis t sinve s tig a t i ng Indian ruins in the sou t hwe s ter nUn ited States hav ema de ext ensiv e us eof tre e-ring dating
as wel l as radiocarbon dating in estim ating the age of artifacts. In one col lectio n, the age s(in years) estim ated by
treer ing dating (x) and radiocarbon dating (y) were as fol low s :

x 710 717 350 323 500 620 832 669 917 423 212 822 612 647 513
y 795 764 320 360 612 642 786 690 878 436 222 765 543 642 533

x 722 724 400 396 81 2 41 5 272 204 206 824 641 527 569 693 471
y 724 745 409 456 652 432 352 187 192 764 701 529 582 646 360 ;

fo r thes edata: Σ
j =1

n
xj =16 ,743,

Σ
j =1

n
xj

2 =10 ,561, 289,

Σ
i =1

n
yj =16 ,71 9,

Σ
i =1

n
yj

2 =10 ,41 7,377,

Σ
i =1

n
xjyj =10 ,441, 175,

n= 30.

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata .
(b) Fin d the estim ated reg res sio ns of Y− onX− andX− onY−; show the two lin es on you r scatt e rdiag ram and exp lain

br ief ly why they are different.
(c ) Calcula te the coefficie n tof det e rmination and the cor rela t ion coefficie n tfo r the dat a; giv e thei r in terpret ation s.
(d) Exp lain brief ly whether the dat ain d i c ate that the two methods of dating giv e consis tent re sul ts.

A7 –12. The fol low ing tim e se rie sdata, for the United Kingdom ove r the 14-ye ar per iod 1924 -37, show the number (in mil -
li ons) of radio receiv er lic enses issued (x, say) and the number [per 10,000 estim ated popula t ion (y, say)] of people
confin ed to psychiat ric ins titutio ns:

Ye ar 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937

x 1.350 1.960 2.270 2.483 2.730 3.091 3.647 4.620 5.497 6.260 7.012 7.618 8.1 31 8.593
y 8 8 9 10 11 11 12 16 18 19 20 21 22 23 ;
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A7 –12. fo r thes edata: Σ
j =1

n
xj = 65.262,

Σ
j =1

n
x2

j = 385.193 966;

Σ
j =1

n
yj = 208,

Σ
j =1

n
y2

j = 3,490;

Σ
j =1

n
xj yj =1, 148.08;

n= 14 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata .
(b) Calcula te the value of the cor rela t ion coefficie n tof x and y.
(c ) Comment brief ly on a cla im base don the data that lis tening to the radio cou ld res ult in confin ement to a mental

in stitution.
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