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2. The fol low ing are the fou nding dat es of win eries in New Zealand:

1975 1980 1973 1974 1943 1902 1947 1942 1937 1983
1934 1936 1935 1902 1937 1961 1979 1969 1976 1925
1922 1937 1973 1933 1948 1944 190 4 1981 1872 1918
1860 1960 1876 1980 1967 1974 1977 1979 1981 1978 ;

fo r thes e data: Σ
j =1

n

yj =77,874 ; Σ
j =1

n

yj
2 = 151,651,440 ; n = 40.

(a) Con str uct a stemplo t (w ith or der ed le ave s) of thes e data, usi ng the grid(s) bel ow.

(b) Fin d the ave r age, media n, standard dev iation and IQR for the dat a.

(c ) Explain briefly how the nume rical sum marie s in (b) are useful in des cribing impor tant feature s of the data .

(d) On the basis of you r answe rs to (a) , (b) and (c) , ou tli ne (in 100 wor ds or fewer) what thes e data indicate about the tim e s
at whi c h wine rie s we re fou nde d in New Zealand .

MARKS

8

(2, 2, 2, 2)

(a)

(b)

Av erage = 77,874/40 = 1946.85 −∼ 1947; s.d. = 1
39

[151,641, 550 −77,874
2

/40] = 32.98916 −∼ 33 years;

me dian = (1948 +1960)/2 = 1954; IQR = (1975 +1976)/2 − (1934 +1935)/2 = 1975½ −1934½ = 41 years.

(c ) The ave r age and the median provi de infor mation abou t the ‘cent re’ of the dist rib u tio n – here, the ‘cent re’ is aroun d 1950,
with the ave r age and median havi ng fair ly sim ilar value s.

The standard dev iation and the IQR provi de infor mation abou t the ‘spre ad’ of the dist rib u tio n – here, the ‘spre ad’ is
arou nd 37 years, wit h the s.d. and IQR aga in havi ng fair ly sim ilar value s.

Fo r data which con sis t of calendar years wit h a rem ote orig in, the ‘spre ad’ is of lit tle int e rest in rela t ion to the ‘cent re’;
rather, we not e that the ‘spre ad’ here is appeciable in rela t ion to the ra nge of 123 years.

(d) The stemplo t with ordered leave s (o n the rig ht above) shows the fol low ing feature s of thes e data .

• A sma l l ‘e arly’ clu s ter of two win eries fou nde d 16 years apart, an ‘in ter mediat e’ clu s ter of 18 win eries fou nde d ov er
46 years, and a ‘l ate’ clu ser of 20 win eries fou nde d ov er a sho rter per iod of 23 years.

−− Thes e clust e rs sugge s t an inc rea sing inc entiv e to fou nd win eries ove r the 123 year per iod of the data, likely mot-
vated by com me rcia l fact ors.

• There were two per iods (tot alling 36 years) from 1877 to 1901 and from 1949 to 1959 when no win eries were fou nde d.
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