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TITLE OF PAPER : MULTIVARIATE ANALYSIS
COURSE CODE : ST410
TIME ALLOWED : 2 (TWO) HOURS
REQUIRMENTS : STATISTICAL TABLES
AND CALCULATOR
INSTRUCTIONS : ANSWER ANY 4 (FOUR) QUESTIONS.

ALL QUESTIONS CARRY EQUAL MARKS.
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GRANTED BY THE INVIGILATOR



QUESTION ONE.
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[3+7+7+6+2 marks]

Suppose we have three variables in each of the 3 groups with sample sizes np=3, ng=4 and nc=5.
Consider the followings:
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where X is the matrix of means, the first row represents the means of the three variables in group

A, etc; X is the vector of means of the three variables; S? is the vector of variances of the three
is the inverse of the pooled covariance matrix of group A and C; W is the within
sum of squire matrix and T is the total sum of squire matrix.

variables; c’!

1.1 Perform a univariate ¢ tests for variables 2 and 3 at 5% level of significance.
1.2 Perform Hotellings’ T* test considering groups B and C.
1.3 Compute Wilk’s A statistic and ¢. Use ¥* approximation to test the equality of population
mean vectors. Specify the null and alternative hypotheses.
1.4 Complete the ANOVA tables, with one extra column for the conclusion, of the one-way
analysis of variance procedure to test the equality of variable means for each of those three
variables.
1.5 Comment on the results found in part (1.3) and (1.4).

QUESTION TWO.

[10+8+2+2+ 3 marks ]
2.1 Discuss the importance of Principal Component Analysis and state its important properties.

2.2 Explain the procedure for a principal component analysis.

2.3 Consider the following table:

Eigenvectors
Eigenvalue Xy X, X X, Xs Xs X5
3.111 0.512 0.375 -0.246 -0.315 -0.222 -0.382 -0.131
1.709 -0.024 0.000 0.432 0.109 -0.242 -0.408 -0.553
1.095 -0.278 0.516 -0.503 -0.292 0.071 0.064 -0.096
0.663 0.016 0.113 0.058 0.023 0.783 0.169 -0.489
0.305 0.025 -0.345 0.231 -0.854 -0.064 0.269 -0.133
0.108 -0.045 0.203 -0.028 0.208 -0.503 0.674 -0.399
0.009 0.166 -0.212 -0.238 0.065 0.014 -0.165 -0.463

a. How many variables were there in the data set? How many components will you get?
b. How many components will you choose? Explain why.

c. List those selected components and interpret those in terms of original variables, X;®,




QUESTION THREE.
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[6+2+3+3+3+8 marks]

The following tables are part of the complete output running SPSS for a set of multivariate
variables; not necessarily from the same set of variables. Tables 1-6 are obtained running Factor
Analysis and Tables 7-9 are obtained running Discriminant Function Analysis:

Table 1: Table 2:
Correlation Matrix . Component | Eigenvalues
X1 X2 X3 X4 X5 X6 X7 1 2.964
Correlatio X1 1.000 036 -671 -400 -.538 -.645 -.764 5 1.950
X2 .036 1.000 445 405 -.026 -.495 -.221 -
x3 | -671| .445| 1000| .385| .494| .080| 200 3 0.871
X4 -.400 405| .385| 1.000| .060| .199| .185 4 0.643
X5 | -538| -026| .494| .080| 1.000| .271] .210 5 0.359
X6 -.645 -.495 .080 199 .271 1.000 424 6 0.211
X7 -.764 -.221 .200 .185 .210 424 | 1.000 -
7 0.001
Table 3:
Component Matri@®
Component
1 2 3 4 5 6
X1 -.986 | 5.070E-02 | -2.47E-02 113 .102 | -2.99E-02
X2 -1.24E-02 .936 | 7.822E-02 -.109 | 3.541E-04 325
X3 .683 .566 -.258 | -3.93E-02 -.333 -.186
X4 483 .481 590 327 .241 -.163
X5 .621 {4.503E-02 -677 .186 .344 | 4.014E-02
X6 641 -.562 A79 402 -.186 212
X7 .705 -.319 .246 -.560 .166 | 2.041E-02
Extraction Method: Principal Component Analysis.
a. 6 components extracted.
Table 4: Table 5:
Component Matrix@® Rotated Component Matri®
Component Component
1 2 3 1 2 3
X1 -.986 | 5.070E-02 | -2.47E-02 X1 -764 -.550 -.301
X2 -1.24E-02 .936 | 7.822E-02 X2 -515 .195 .761
X3 .683 .566 -.258 X3 8.552E-02 756 .523
X4 483 481 .590 X4 295 | -2.72E-02 .851
X5 621 | 4.503E-02 -.677 X5 .185 .892 -127
X6 .641 -.562 179 X6 .858 | 8.626E-02 -124
X7 .705 -.319 246 X7 .790 141 120

Extraction Method: Principal Component Analysis.

a. 3 components extracted.

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.




Table 6:
Component Score Coefficient Matrix
Component
1 2 3
X1 -.270 -.170 -.103
X2 -.263 .078 433
X3 -.102 ' 422 .169
X4 .192 -.291 .584
X5 - 113 .658 -.290
X6 .400 -.097 -.063
X7 .365 -.099 .083
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Table 7:
Wilks' Lambda
Wilks'
Test of Function(s) | Lambda | Chi-square df Sig.
1 through 2 .147 39.244 12 .000
2 .656 8.655 5 124
Table 8: Table 9:

standardized Canonical Discriminant Function Coefficients

Canonical Discriminant Function Coefficients

Page 3

Function Function
1 2 1 2

X1 .268 1.193 X1 019 083

X2 202 -1.065 X2 .305 -1.603

X3 412 938 X3 059 135

X4 573 478 X4 1.512 1.263

X5 129 097 ;‘(Z -ggg ‘ggz

X6 -1.040 -.249 - -
(Constant) 217 -3.732

Unstandardized coefficients

3.1 Examine Tables 1 & 2 and explain the suitability of principal component analysis. How
many principal components will you obtain from the original data set? How many principal
components will you choose? Explain.

3.2 How many factors will you choose if you wish to use factor analysis method? Explain your
answer.

3.3 How many factors will you get in your factor model from Table 3? List the last equation of
your model and compute its communality.

3.4 Suppose the same data were analyzed using with a restriction on the number of factors and
the results are given in Table 4. What was restricted number of factors? List the first two
equations of your model and compute their communalities.

3.5 List all equations needed to compute factor scores.

3.6 Write all the discriminant functions and test whether each of those is significant at 5% level
of significance.
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QUESTION FOUR. [4+5+4+4+8 marks ]

4.1 Expfain why the Discriminant Function ‘Analysis is different from the Principal Component
Analysis and the Factor Analysis.

4.2 Discuss the procedures to obtain canonical discriminant functions.

4.3. The following table shows the eigenvalues and corresponding eigenvectors of W'B:

Eigenvectors
Component | Eigenvalue

X1 Xz X3 X4

0.437 —0.0107 0.0040 0.0119 —0.0068
0.035 0.0031 0.0168 —0.0046 —0.0022
0.015 —0.0068 0.0010 0.0000 0.0247
0.002 0.0126  —0.0001 0.0112 0.0054

SN =

a. How many groups and variables were considered in this problem?
b. List all the canonical discriminant functions.

c. Assuming that the i sample size, n; = 32 for all i = 1, 2, 3, 4, 5; test whether each of these
functions varies significantly from group to group.

QUESTION FIVE. [15+3 +7 marks |

5.1 What is Factor Model? Explain how to obtain principal component factors.
5.2 Why do we need to use factor rotation to obtain final factors?
5.3 Write the unrotated factor model along with the respective communalities using the following

table which shows the eigenvalues and corresponding eigenvectors of C™ 1

Eigenvectors
C t | Ei al
omponen igenvalue X % X X, X
1 2.616 0.452 0.462 0.451 0.471 0.398
2 1.532 —0.051 0.300 0.325 0.185 —0.377
3 0.386 0.691 0.341 —0.455 -0.411 —0.179
4 0.302 -0.420 0.548 —0.606 0.388 0.069
5 0.165 0.374 —0.530 —0.343 0.652 —0.192



‘Dosreag '§ H Joesajolg jo uowstauad £q psonpoiday ‘00f
d (1961) ZE TOA ‘DAjuawiolg “uoiBurIapy surxupy Aq payndmo)
SJUONNQINGE-! 9 Jo Muiod almunieg jo squy, Wolg

= 9LST 9TET 0961 SPO'T [4:1A4 §
6z 9sLT (4 a4 SYOT 669°1 TIET
:14 E9LT LT 80T TOLT ETET
L TLLT ELVT 50T E0L'T PIET
9z 6LLT 6LYT 950T 90LT STET
114 L8LT [%:1 44 0907 80LT 91ET
14 L6LT wvT 90T JATA STET
14 L08T 00sZ 690 PIL'T 6TET
[44 618C 805T yLOT LILT 1ZE°T
|14 1% 54 81T 0807 1Lt YA
114 SY8T :{4%4 980T STL'T STET
61 198 6EST £60T 6TLT 8TE'T
81 8L8'T (A% %4 1012 PELT OEE'T
Ll 868°T L9ST (1) ¥4 obL'T EEET
91 1T6T [1:{94 oz1T 9¥L1 LEET
ST L¥6T 09T T€1T ESLT Te'T
. ¥l LL6T ¥zt SPIT LT SYE'T
1 TI0°E 0s9C 0917 TLLT 0SE'T
[ $SO°E 1897 6L1T 8L 9¢ET
I 901°€ 8ILT 102 96L°T E9ET
o1 69T°E LT 8TLT [A¢: 4! TLET
6 0sTe 1287 (A4 4 £ERT £8E°T
8 SSEE 968°C 90ET 098°T L6ET
L 66V°E 866T S9ET S68'T (4
9 LoLE EVT'E LT Ev6T o'l
s (45184 S9E'E TLST SI0T  9L¥T
14 9y L't 9LLT (4344 EES'T
£ I8°S 18494 8TE ESET 8E9°T
[4 $T6°6 $969 EOE'Y 0z6'T 9881
i LS9'ED 1Z81E 90LC1 y1e9 8LOE
..—lv nﬂe.ﬁ Q—B.u nﬂﬂ.ﬁ Bnﬂ.u e:-.n

/4

suopNGLRSIP 3 3U3 Jo sujod abruatey

S dqeL

el £V




(fartazy — 144

—-(ta 4ty

(fa-latyyy

V = {( "1 ) 5 (W *4)d)}d 39y (4 P ty) S B Aol

uopnquIn( 4 3 Jo sA(puaAd PV ATAVL

*68-91 “dd *(1¥61) 26 pypewo)g |, "uonnginng

dwoy] ‘W - woj ‘uopsjuuad yum *parupday saunag

annbg-iyD 241 jo nuod d JO 3IqeL..
Topl ¥SEl 96T CHLL SRl 9E'7T8  E6°LL TTPL 90OL .nn.hw_ 001
€8T I'vTt 1811 1ell 9'lol 6L E1'69 $9°€9 SL'ID  OL'6S| 06
€91l €TII 991 6101 8596 8TY9 6609 SITLS. pSES LV 08
THO1 001 T0'S6 €506 ESSE £ESS  pLIS  SLEP  ¢ESP  BTEH OL
$6'16 BE'BR OLE8 BO'6L Ob'PL op'9r 6I'th 8YOP BYLE ESSE 09
6¥'6L SI'9L T¥IL 0L LI'e9 69°LE 9LVE 9€TE  IL6T  66°LT OF
LL'99 69't9 vE6s 9LES 18IS 067 I1S9T E€¥vr 9l'zz  1L'0Z) OV
I9'tS 6805 BEOY LLEY 9TOF 09°0z 6VB1  6L91 S6¥1 6L'EY] OF
YE'TS 656  TLSP  9S°TY  60°6E Ll 1Ly so9l 9Tyl TIEl 6T
6605 BTBF 9¥'¥W VLY I6LE y6'81 €691 1£°61  9¢°El 9Tl 8T
v9'6p 969F 6I'ty I10v  PLOE 1gl SIor LSyl sRTl I8°M| LT
6TBY VISP T6I¥ 68BE  9°CE &TLI 8EST ¥BEl 0TTI 9VIl) 9T
69y (b S9°0p £9°LE  BEWE P2 TS X7 S 4 34 S {30 S 43 1{ S 1 4
95’¢h B6I¥ OE6E  TVOE  OTLt 99's1  SREl. OFTI 9801 686 ) ¥V
sI'vy ¥9'I¥ . 80°8E LISE 10ZE sg'pl 60El 6911 o0TOI 9T6 | ET
08Ty 6T0p BLY9E T6EE IBOL yO¥1  PETI 8601 ¥5°6 e
ov'iy €68 8pSE  L9TE  T96L pTEL 6511 BTO1 068 €08 ) 1T
00°0¢ LELE  LIPE  IVIE  1PBT Pzl s8°01 6576 9T's &L | 0T
8C'8€ 619  €RTE ' vi'oe - 0T'LT 91l zIol 68 €99°L va9 | 61
91°LE 18°PC €STIE  LB'BT  66°ST 9801 6£°6 [14)] 10°L 9T9 | BI
TLSE IVEE BI'OE  65°LZ LL'WT 6001 L98 9L 9 orst Ll
LTHE 00°Z€ €BAT 0OE9T #CeT Ie'6 96°L 169 18°¢ yIel 91
08'ZE 8S0E 6¥LZ 00'§T IETL [1%] 9T'L 99 £€&7s 09¥ | SI
e vI6t T €L 90712 6L°L LS9 £€9°s 99y Loy ¥l
86T 69°LT HLYT 9E'TT 1861 ¥o'L 68°¢ 10°¢ 184 LSe ] £l
0£'8T TUIT ¥eT 01T 56781 of'9 [ 147 o'y LSt e} U
9L'9T €L¥T T6'lT 8961 BTLI 8s’s LSy 't S0't o9z 11
61'ST ITCT 8y0OT _n.n_ 66°C1 L8y ¥6'L STE 9¢°'T 9I'z | ol
65°€T L9IT o6l T69T  B9bI Ly (197 oLt 60T £L'1) 6
96717 6007 E£5°L1 1861 SE'EL 6t [ ¥4 3z £9°1 Pl ] B
8Z0r 8val 1091 LO'PD TOTI 1.4 Lt 69°'1 vl 68670 L
€SBl 18'91  S¥yl 65°TI 901 (17414 'l yT'1  TLBO 990 | 9
SL91 60°C1. ERZ1 LIl PT6 19'1  SPI't 1€8°0 ¥SS0 Tivo | §
98'pl BTEI PI'lI 6V6 8L $90°1 IIL'0 $BPO L6TO LOZO | ¥
A R AT o § S N ¥4 §T9 $8C°0  TSE'O 91TO0 SIVO OO €
0901 176 8tL 66°S 19°% 11770 €0I'0 9050°0 10Z0'0 00100 Z
8L 99 w’'s 8t 1t 8S10°0 €6€:0°0 ZH60'0 LS1:0'0 €6E,00 | 1
£66° 066 (119 056" 006" ool 050" 0’ olo’ €00° a
4

V = {(4 V)X 5 (1) X} 4 219yM (2 ty), X st Anuy

uoRNqIISI(] (X o3 JO SI[NuRIed £V ATHVL

I€11

vaqu], Y ¥ipusddy

saqel Y Yipuaddy

%8¢




(194
L 611 fr4] [ X4} Lzt [ ¥4 €€l Let I'vl 666
80°L 6I'L 1L €©$L 9L sLL L6'L gl's 88 $66
£9°¢ LS (443 66°S Lo9 919 1£°9, Ly9 799 66°
1404 o'y (144 9y 'y vy sy L9y Wy SLE’
(149 e off 8€°C e e 15°¢ st e $6°
i 6T 157 967 86T 65T €97 19t oLz 06
oIl oIl 601 80°! 101 L0l so'i 01 £0°| o8 L
L's1 091 91 L9t 691 1Lt 9Ll 0’8l 8l 666
88'8 00°6 (4% 96 Ly'é 65°6 18°6 ool rol $66°
889 169 9%0°L (14} 1L orL* 9sL wi (¥} 66°
B 06 96V Lo [4X9 Lis (749 e Wws SL6”
19t oLt vLE 18°¢ e (34 v6°¢ 00y 90’y §6°
wue /54 LT (1 4 (4.4 vz L8T 067 6T 06’
144 (1M} 1 ot’1 601 80°) Lot 90°1 oL os" 9
g€t 1'yT (%74 [ 374 I'sT | 14 6'ST 92 6'9Z 666"
(4] (9 4] L4l L. gt 6! I'el el 9El §66°
s e oT's 8L°6 e £S°6 IL'e 68°6 t'ol 66
09 Lo9 [4%'] €9 879 £fL9 34 %9 99 sLe
A % 4 ov'¥y (12 oSy (34 95y 9% 89y L' 113
e e vi'g Le 61'E 1T 1Z4) wwe of't 06"
[1 M} 171 1 i (4} (4N} (1} otl 60°1 Lo'1 05" §
I'vb 1244 L'y sy 8'sy 1°9% 8'9% iy (14 666
6l 61 9'6! 661 (11114 1474 v'oz Lot 01z $66°
(%1} 9°€l Lel 8t 6°€l (1 41 (44! Ladl (94 66’
9’8 18 9t°8 9’8 158 958 998 sL'8 '8 SL6°
©9s 99°¢ 69°S sLs LLs OR’S 9a’s 16 96°S §6
Wwe RL'E 6L¢ (4N [2:44 ¥8€ L8€ 06't et 06
61’1 8i’l 8171 9l 911 (1] P11 (4N [fM] 05" t
SETL 0%T1  SvT1 ¥STL 6'ST1 ¥9TL ¥LTI 8Tl 76Tl 666
: 14 o'ty |44 [ 33 L X44 L X44 (N1 4 v'ey L'ty §66°
192 374 €9z §°9C 99t L9t 6'9Z | 14 'L 66"
6t1 6Ll ovl 1'¥1 I'vl (44} (84} (%4 ¥yl 1113
(1% ] (1% ] 158 [4'8 ] ¥9'8 998 oL'g 1 /%] 6LR $6
£re 14K sIs L's RIS RIS 0T's ws €T’'s 06’
L1 9T’ (14} ¥l (Y4} €7l 1Tl T’} 8kl [
§°666 S°666 $°666 $666 S'666 V666 - V666 PE66 666 666
00T 661 661 66 661 661 661 661 661 $66°
£°66 €66 €66 €66 €66 ¥'66 ¥'66 ¥'66 ¥'66 66"
§6€ §°6€ 6L 6t $°6€ V6t ¥6t V6t ¥'6t SL6
§61 s6l §61 ° §61 s'6l 6l 61 6l V6l $6’
6¥'6 R'6 6 9?6 (341 6 (4.4 I¥'6 6£°6 06
[ (1 4] 3 3] ¥} [} 6£°1 LI} 9%l "l 05" T
0T9'9€9 OL6'CE9 OPE'IE9 001'9T9 00S'CL9 016'0TY 09L's19 0L9°019 079's09 | 666’
PIV'ST  6SC'ST  EST'ST HHO'ST OP6'PT 9ER'PT OL9'Pc 9TH'PT PILPT | S66°
99€'9-" 6££'9 fiIf'9 1929 §€2'9  60T'9  ISI'9  901'9 9509 66
810'1 vio'l 0i0'] 1001 L66 £66 £86 LL6 696 sLe
1414 114 T 0sT 6¥C 173 9 1424 [424 $6°
€69 1°e9 879 €09 079 L9 9 Loy (4] 06
0Tt RIT L'z SIT (44 (44 60°T ({14 0T os' 1
e ozl 09 ot 144 oz (1] [4] ol Yy I
usg
JP JoyuusnN

; vl oSt s€l T TLl 8Bl L1T T6T | 666
MN___ 898 688 916 L6 Ol €01  vZl  T9L |66
e 9 669 6L 9L SEL  S¥B  §5°6 LTI 66"
Y O6F 66 TI'S  6TS  ISS 68§ ¥59  L0W | SLE
89 ELE 6t L¥T LT TP SEY WY 65 §6°
wT SLT BT 8T 88T 96T L0 9TE  6SE 06’
0L 101 001 £86'0 0960 9760 180 [9L0 90S0 [ 0§ L
gl o6l S6l 00T BOZ 61T LEZ  0LZ  SSC | 666
yol 9ol gol Il SIL ozl 6ZI Sy 91l 566"
gL oI's  9zg LvE sL®  SI'6 86 0l Ll 66"
s 09§ oUS  9S 665 9 099 9zL 189 [sSL6
oi'v SI'v  IZv BTY 6V £SF  9Y  bIS 66 56
97 867 Iof S0 It BIE 6Tf 9L 8L 06’
vl €01 ZOl 00 LL6'0 Tp6D 980 o8L'0 SISO | 05T 9
Tiz 9T TeL §W §6  I'lE TEL  ILE Tk | 666
gEl Obl TPl ¥l 6P 96§91 €8] BTZ | S66
ol £oi s01 L0l O vIL 1T fEl £ 66"
899 99 §g9 869 SIL 6L 9L f¥8 0Ol sL6’
Wy Ty 8wy s6v SO 6l's IS 6LS 199 56
TeE ¥E LOE OVE YL € T9C 8L 90 06’
901 SO1 01 Ol 00’1 960 L060 66L'0 BISO | O §
S8 06 L6b  SOS LIS ¥ES TS TI9 WL | 666
T VIZ 91T 0T STT TEL EVL e€9T [T | 566
cel wvl oSl TSt €§1 o9l L9l o8l T 66°
068 86 L0606 96 096 B66 Ol LI sL6’
009 09 609 99 9TI 669 659 K69 1L 56
v6c  S6C BT 10 SOV 1I'v  6I'v  ZEY PSP 06°
o't 601 8071 90t ¥0°1 00l P60 8ZRO 65O | 05 ¥
g6zl 9ol 9Ll gTEL gPEL  ILel vl SEpl OU9I | 666
6y I'vh YW wv vSy  T9 S B6p 985 [ 566
€L ST LT 61T TSt LUBT §6T BOE IME 66°
sPL SPL 9Pl Lvl 6wl ISt vSI 091 ¥L 516
188 8’8 638 p68 106 zI'6  BT6 s§6 L0l 56
YIS STS LTS 8BTS IES VES 665 9pS  ¥ES 06'
L't 9rt  SrL grt ol 90l -00l 1880 $BSO | 05 €
Y666 Y666 (666 €666 T666 T666 0666 266 | 666
661 661 61 661 661 661 661 66l 566’
¥66 v6s [66 (66 766 T66 066 586 66’
¥6L ver ©6( E6f T6 T6E O S | SLE
vel  vel €61 €6l r6l TEl 06l 5B 56
LC6  SC6  £66  6T6 vr6 916 006 €578 06’
0 ol 8TI STI 1T T o0l 1990 | 0§ Z
OVI'865 OLB'Z6S OPE'SSS OOV'9LS 00S'Z9S OBC'ObS 000'00S 0BZ'SOV | 666°
STE'ET SIL'ET LEV'ET 9SO'LT 00S'ZZ SI9'IZ 0000 11T91 | S66°
196'c ~ 8Z6'  6SE'S  POL'S ST fOv'S 000 ZSO'v | 66
156 86 LE6 IZ6 006 98  OOB BP9 Ty
667  L6Z  vT oz sz 9l o0 191 56°
ves | 68 TES TS wEs 9SS 66E 06’
007 %61 vl 61 Tl Wl o' 001 05 1
6 8 L 9 s v £ z 1 Y .E_M
Jp JoqunsumN

uonnqISiq o Y JOo s3NuaId  (panupuod) 'y AIEV.L

UoNNQIUISIQ o 91 JO EIMEIAIRY  (panuyuod) v’V ATAVL

(4398



L6T  PI'E 6TE  65E  vLE  L8E ¥V 6EV 49V 666"
T S§T 997 (BT L6T %L STE WL 65 $66'
17T ez ovT 8T 99T WT 68T E0f LI 66"
ve1 107 80T ITT LTI T wT T $9T sL6
€01 6L1  ¥El #6186l €0°T 11T BT STE 56
T N T3 DO L6 SO 7 S N ¥/ S TAL B N S 06
€1 o1 zol 1071 001  ¥660 EBEO ZL6O  196°0 T 74
BCE #SE oL 00b  SI'V 6TP 9y T8Y 8O 666"
67 187 TeT UL WL e mmn 89°C S8 $66°
T ST 19T BT 9T w6E ‘e frE Ot 66°
607 oI'T T SeT  WT  WT  IST 89T LT SLE
Wl 061 s61  p0Z 80T T O0TT MLT  SCT $6°
190 $9°1 891 Lt LLL 6L vEl 68l pe°l 06"
€01 €0l zow 101 101 001 686'C LL6'O 9960 . | 0§° O
Iy 8PP WP S6p OIS STS ¢SS IES B0 666
9Tt LEf 8L 69FT 6LL  98E  LOP  STP Y 566"
L¥T 96T SOE 1ZE 6Tf LEE  TSE  CL9E O08°€ 66°
VT 9vZ ST  WT  OLT 9T 98T 96T 90 sL6"
wr ', 9T STT  6TT KT o¥T 8T #5T 6’
St 6Ll W1 L&l 061 T61 L6l ToT 90T 06’
SOl %01 g0l ol Tl 10t 001l 6860 LL6O 05" sl
WS  65S oS 609 ST9  Ov9  IL9  00L  6TL 666°
06E 10 P ECP  tvy  ESY WY 16¥Y &S 566°
96 SYE  #SE OLE  BLE  98€ 10V 9P OE'Y 66"
wr 6T SYT 96T TE  LOE gt BUL  LEE SL6
06T bE'T  8E'T T IST ¥5T 1T 69T SLT 3
06'1- E61 961 . 10T POT 90T OI'T SI'T 61T 06
90'I $0'1 S0l €01 €01 TOL 101 0Ol 6860 o5 Tl
9’9  ¥69 zI'L L¥L 9L 08'L EI'f  spR. LB 666
Wy S 98y LOS  LI'S LTS LpS 995 SRS $66°
166 00v 80F STP KLY IFP 9P Iy S8 66°
B0C  #I'E Of IfE  LEE e WL e UE SL6
¥'T  8ST T OLT  MLT LT BT 16T B6T 56"
%07 807 II'T  9I'T  BIT 0T T BT UT 06"
0l 901 901 SOF 01 €01 TOL 10°1 00} os° ol
1L 008 61'8 S8 IR 068 U6 LS6 686 666°
6I's  0ES IvS  T9S  ELS €8S €09 £T9 9 $66°
Iy ovy  sv¥  SYY  ELY 18 96b  LI'S 9T 66"
€6 66C  SKE 9SE  19°C L9f L't L¥E 96 SL6"
T  SUT 6T 98T 06T - ¥6T 10 L0E - plE 3
917 8l'z  1TT STT BUT  OET YT RET W 06"
B0l L0t Lot SO1  SOT  #O1 €O1 Tl MOl o5 6
£6 €56 €6 1'01 EoL sot got T sl 666"
$66 9009 BI9  Ob9 0s9 199 189 0L ITL $66°
98 6% £0S  OTS 8TS oS IS L9C RS 66
19c  EL'E  BLE  68E S6E 00y OI'v ory oOf¥ SL6
€67 L6T 10f 80f TE  svC  WE 8L SC 3
67T TCT  vET  BET  OVT VT T 08T #T 06
601 801 801 LOI  SOTL  $O1 Ol £0°1-  TO'l o5 8
o« ozt 09 ot »T (74 st U ] LA
.—-Un
Jp loyuusnN .

UORNQINSI o U JO $AMUAAIA]  (PanupuOd) p°V TTAVL

o8y 66% ETS §S°C  BES 659 SSL vE6 Ol 666"
69C £8C 66 OTY 6vF 68F IS 999  SC'6 $66° .
9zTE 9€C  0sE  L9E  06F Iy Ty 19C WL 66" .
oLz 8T L8T 66T  SIE BEE WE Uy US L6
ofZ 9T T IST T BLT 106 oFE  9T¥ 6"
161 v6'1 861 wWT 0T 61T €T ¥T  €6T 06’
£560 VY60 ZE60 LI6O S6B'0 £98°0 ZIBO ¥ILOD G9¥O oS ¥
¥TS  P¥S 695 TO9 99 OU'L 018 S66 8 666°
96C v 9TY L¥Y 9LF  LI'S  TWS 669  ¥E'6 66"
9pc 9 OL'E  L8E  Ol'Y  Ev¥ b6y  S8S 018 66"
8T 16T 10€  €I'E 6TE IS 9%C 9y LES sL6
66T SYT  IST 09T LT BT Ot &L SEF (13
961 007 ¥0T 60T 91T STT 8T 6T 16T 0y
6560 0560 860 ITL6O 0060 8980 9180 BILO ILYO 0s° 0z
979 LV9 pL'9  60L LSL sTR b6 E£11 99! 666"
PSP LYY S8Y L0 LS O8'S  8¥9  OL'L 80! $66°
68t 00P ¥I'P TV 9y 68y  THS - 9€9 898 66
e 0TE 6TE L BSE O8E  SI'V LUy 09 SL6
65T T ILT 6T 06T 90E  6ZC BYE  ¥SY. <6
0T T 9T ITT LT 9T 6¥T oLT  LOE 06"
0L6'0 0960 6b60 €€6'0 1160 8L8O0 9780 SIL'O 8LYD 05 §i
8L 1L 008 BE'R 688 £96 8Ol OEl 9Bl 666°
ors  SES IS oL'S Lo W9 fTL ise ¥ $66°
€Y 0y ¥y T8y 90  I¥S  s6S €69  EC6 66"
wEe IS 19fF €Lt 68E Y vy ol §59 L6’
og'z s8T 16z 00E  II'E 9TE  6¥E  6BE  SLY (13
17T WT BUT €T 66T YT 19T 18T BIL 06"
1860 ZL6C 6560 EY6'0 1Z6'0  888°D SERD SEL'O  VBYD o5
968 076 6 €66 sol €1 9T 6¥ 0Ol 666°
L6 U9 0’9 pS9 LB'9  pEL 808 £¥6 BTl £66°
ey 90 0TS  6E'S ¥ 66'S  §§'9  9s'L 0Ol 66"
BL'E  SB'E  S6C L0V TV LbY  E8F  9KS  ¥69 SLE .
e L0f. vt TE  EEE BE ILE OI'F 9G¥ 6
ST BET T 9T T 19T EL'T 16T 6TE 06"
T66'0 €860 1L6'0 $S60 ZE6D 6680 SHEO E¥LO  06V°0 o5 ol
ror  ¢o1 Lol (AW YA § B 4 Y B T B 4 666°
9 699 889 gl'L L 9L TR 101 9EI 66’
SE'S ¥ 19°F 08 909 TV9 669 0B 90! 66'
Qv o'y ozy Iy syy WY 805 IS ITL SLE
BI'E €7 6f LCE 8E €90 9E 9Ty TS 6
Wz T 1ST s§T 197 69T 18T 10T 9€¢ 06
00'l 0660 BL6'0 T960 6L6'C 9060 ZSBO 6VLO ¥E¥O 05 6
(LU 4 S r N 4 B o B J U Y O T O 14 666°
Lo 0L e9'L s6L oc'8  1g8 096 001 L¥l $66°
165 €0 B9 L9 €99 1oL 6L €98 €Il 66'
9y ¥y €Sv  S9Y WP S0 WS 909 LSL SLE
6E'E  ¥¥E  o'C  BEC 69°C  vRC L0V ovy  TES 6
%'T 6T 9T 19T €T 18T T WD 9E 06"
10T 00’1 8860 IL60 BK6O 160 0980 LSLO 66¥°0 os° 8
6 8 L 9 4 v € 4 \ r w
.EU,Q
Jp JoymisumpN

UOPNQIISIQ a1 JO SAMUSNGY  (panuyu0d) vV ATAVL




sy

~qnd pus ssoqme ;3 Jo uoppuiad £q ‘A191008 WxINawoIg NLL ue JImyaq o ‘ssaig Aypssajun) STpLaquie)) myi Aq paysl|
ugpg *ASM1INY Pre LOLND JO § UL Woy pawnday ;3amos

-qnd ‘TLG1 ‘T JWNjop ‘SuDpIpspDIS Jof $31qDL vy

0ot S¥1 99l 661 A i A ¥ 4 4 1T PLT 96T 666"
00l 9l €571 6’1t 061 00T 6I'T 9T T $66°
00'f TEY L) oLl 6L gy wT 8lI'T W 66°
(') SO & of W - 0 WY £ 3 B . 3 7 S+ T 7 S <y 4 SL6”
o0l TTI Wl 9wl t43] Tyl st gl 56’
00't L't ¥l P 8¢ 420 N 20 S T 3 N -3 | 06"
00'1 660 6860 8L6'0 TLEO L96°0 9560 SP6O  $EETO 05 ®
P i S6l 9TT  obr €T BT WE  #TE 666°
3 01 191 SU1 861 60T 61'T LET  ¥5T It $66°
8e°! g’ 991 9%l $6°l (0T  61I'T  ¥ET LV 66°
1€l 'l €1 691 9Ll W s61 sdr 91T (Y13
141 (18] 3 ] (13 191 991 sUI €1 16°1 56"
61t 9T1 T 120 B 3 | Wl ssl 091 §9) 06
JO'l 001 P66°0 €860 BL6O TL6O 1960 0560 6£6°0 o5 ozl
68°1 80T STT SST 69T E8T  BOE TLC  ¥SE 666"
691 gL 961 61I'T 67T 66T LST YT 06T $66°
09°1 gy vl €07 II'z 0T SE€T 05T €9 66
T2 SR 2 S L2 B 4| 881 ¥l S0°T LI LTT SL6”
61 1 €51 $9't oLl ST w1 W'l 66°1 6"
6T1  st'1 o¥l 'l 151 Pl 091 99l i 06’
1071 0’1 o0l 686'0 €360 BL6O [96°0 9560 S¥60 os” 09
67 9T T TE 9L 6L St 00y V¥ 666°
gl'T 06T Wt 9T LT W 0¢8It ¥EE $66°
107 e IT¢ 66T T ST OU'T  WT 86T 66
6’1 LBT  ¥6] e ¥yt o0Tt | Lo A U 4 157 SL6"
91 891 w1 PRl 6 £6°1 0z 6T 91T (13
9p'l 051 ¥S°] 191 91 ozl et ol 06"
1 ol 101 00l $66'0 6860 8L60 9960 §56'0 0§’ oOf
L (114 09 ot ¥z (114 4 T o} yop

g uaq

Fid .-O.—I._UE-—Z
uoynqsi(q 4 91 Jo sI[pUAI]  (papn[ouod) pV ATAVL
LETT  wyqey v xpuaddy

“

ore e [A 4% L oty 9y ws 169 801 . 666
(£ 44 1 /X4 06T 60°¢ St°E we 8Ty oS 88°'L £66°
¥t 1§ T 08T w0t [49% 8Lt 19°v £9°9 66"
144 61T 67T ¥’ x4 6LT e 69°C s SL6
88’1 b6'! 10T oIz 17T Le'z 09 00t e 56"
£9°1 L9°1 wi LLl (2.4 $6°1 80T 0Lt Iy 06’
1760 8160 LO60 1680 OLR'O 6fE'0 68LC €690 SSHO 05" o
L1 113 LLre 'y Wy $6°Y 8LS (42 \al 666"
187 €67 60'¢ 8Tt 133 w6t os°¥ 143 818 566
9z 997 6L'T 96T L'e 1 ) $6°C 6L'y §8'9 66’
44 o€t 687 14} 4 9 68°7 242 08°t 51§ SL6”
96l 0T 60T 817 (144 344 897 Lot 6¢ §6°
91 (4} Ll wi 061 66'1 (4 (194 sLT 06’
{E6'0 €260 TI60 9680 .80 ¥¥BO E6LO0 L6900 85O 0§° 0ci
69°t 98'e 60'v Ley L'y 1e°§ L9 wi (L4 666
10°¢ 14+ 6T'C (141 9L'E vy - €LY 08°s 4] §66°
wr T §67 e PeE £9'C eIy 86°¥ 80°L 66°
nn.N 1T 14 €97 6LT 10°¢ et £6'C (143 sLe
!...N [+] x4 e sT'T ez 134 LT sI'e 00y 1)
yL _ (7N wl L8l §6°1 0T 817 (14 6LT 06’
LE6'0 8Z60 LI6'0 1060 088°0 6¥8'0 86L°0 IOL0  I9V0 oS’ 09
mn”v LI Wy s £€5°¢ 9 50°L LL's el 666
mv.n as°c vL'E $6°C (x4 4 9y 144 sE9 86 £66°
\.e.n LI'g,  oft 243 0L ({34 sy 6€°S 9§°L 66
:..N §9°T LT (234 £0°¢ §TE 65°C gy s SL6
_N.N (X444 14 14 X4 14 69 67 e Ly (1)
11 ! LEN €6'1 86’1 507 |24 L1444 (144 14 06’
8Y6'0 6660 LZ6'0 ZIG0 0680 BS80 LOBO 6OLO0 99¥°0 [
6 ] L 9 § 14 £ 4 I ¥
‘u
P Joyusumy °d

UORNQUISIY . 93 JO SANRAIR  (panuyuod) y'V ATHVL

s91qe], v xipuaddy

51




