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E o ourmm pla Weight (kg)  Height (mm) Weight (kg) Height (mm)

71.0 1629 59.5 1513
56.5 1569 61.0 1653
56.0 1561 57.0 1566
61.0 1619 57.5 1580
65.0 1566 74.0 1647
62.0 1639 72.0 1620
53.0 1494 62.5 1637
53.0 1568 68.0 1528
65.0 1540 63.4 1647
57.0 1530 68.0 1605
66.5 1622 69.0 1625
59.1 1486 73.0 1615
64.0 1578 64.0 1640
69.5 1645 65.0 1610
64.0 1648 71.0 1572
56.5 1521 60.2 1534
57.0 1547 55.0 1536
55.0 1505 70.0 1630
57.0 1473 87.0° 1542%
58.0 1538

EXAMPLE 3.1 In Table 3.1 we have bivariate observations on the weights
and heights of 39 Peruvian Indians. Suppose we wish to test Hy:p =
(63.64,1615.38)" = p (corresponding to 140 1b and 63 in., respectively). A plot

of the data (Fig. 3.1) suggests that the last item is an outlier. Other plots (see
Examples 4.3 and 4.6 in Section 4.3) also indicate that the normality assump-
tion is tenable, though there is some suggestion of kurtosis. Ignoring the last
item (i.e., n = 38), we write

i=( 62.5316) - =( —1.1084)
1579.8900 )’ Ro =\ _35.4900 )

Q- (1331.62 7304.83) U= (36.4914 200.179)
7304.83 104118 )’ 0 253.073)°

Solving
36.4914 0 2 —-1.1084
(200.179 253.073 )(22) = ( —35.4900)
gives z’ = (—0.0303749, —0.116191). Hence
T¢ = n(n - 1)z’z = 20.2798
and

_ T n-d 202798 36 _
At g1 a w2

Since Fliy" = 8.77, Fy > ¥ > EX and we reject H, at the 0.1% level of
significance. If the outlier is included, F, = 10.50. O



MA 1T 26.%,. 200l

Y4l

T‘L = = - _~1 5 _ ) R
2 w~(Z2-e sy (E-«. (wee % poge )
e il
= L REr e B V(RS (g - ram )
= (B ETEDY ST R R (R )

T L U; WM vt‘; m‘ﬂ- {.LW'\ o 'lr-‘nrk r\e";(:\‘;’ m‘t

MQ— %w 'F-‘a‘.j::z’b:mw u'\.‘/:.\;#/:‘:c'

F’ij %
A LUZ) = = Ao} = 3 e b T~ 36 (372 00 i) (g, V)
= -2 ) e 8 (Ue aX T+ T (T L))
< =2 A G- etk r & 1)
y N
‘-&ﬁ{m’&-&t‘j )}r\/ 2 = % Atn 'zu‘—‘- —E———a
T ) T
5 A s
A L(Z) = =Tty - S Ak =
- .ot A -:E
=) L(Eo)z (‘)_TT@_) = (MEQ\
o ~ ':ZE. M
e L(2Y l27ey © (4t 2.) Lx 2\
JE = = =, = ~
...'"ii( A LR :
Tyt (amey = (wt i) ? AL
Y. Ak At Q
det- G duk (



MA 37 26.3% 2Zoo |

1

oo
giw
1

duk (T4 Q1 (5 IF - oY)

i
.

<. 2 AT o

i
-

T
2 bemp shebos, & 8 e

_ e T T
T = w ¥ = pme) SO0 - pe)
ST (L7 (X - )
2 AT . AT
| (- Lp)
- /::um}ﬁ =
%, (L]32
{?. _
B L A e B

ol staliotie. Jov Toatan Wt WAM

Mot Lpe = A v N (W £24)
U-MN - tst vom atn g

[+

Nete Bhax o= LB, awt H 2 UMW
£ \ £ VA



2 2, -2 w-—‘i)“"
S E(Fnee - F2 ooV (Feovg - Fg '
[ | o~ e - =
- Z F(E"ij(ﬁl—i\jﬂ o™
FiEed
= F(Z(Yd’:,}{*“?\;_‘.)i:-r
v
:FQ'Q:T

C_) z_*—A Z-'La = T E&TT: IA
=) z—tz"ﬁp‘ *I'J?: '5_41'. - Z"irkti
&S z-lA - I,L

a s = A



