DTU M.SC(ENG) EXAM

Written test, date: 11. December 2007

Course name: Multivariate Statistics “Multivariat Statistik”.

Aids allowed: All usual ones

“Weighting”: The questions are given equal weight.

This exam is answered by:

(name)

(signature)

Page 1 of 16 pages.
Enclosures: 10 pages.

Course no. : 02409

(study no.)

There is a total of 30 questions for the 8 problems. The answers to the 30 questions must be written into

the table below.

Problem 1 1 1 1 1 1 1 1 1 2
Question | 1.1 | 1.2 13|14 |15 |16|1.7 1.8 19|21
Answer
Problem | 2 2 2 2 2 2 3 4 4 4
Question | 2.2 {2324 (25|26 |27(3.14.1]4.214.3
Answer
Problem | 5 6 7 7 8 8 8 8 8 8
Question | 5.1 [ 6.1 | 7.1 72|81 |82|[83|84|85]8.6
Answer

The possible answers for each question are numbered from 1 to 6. If you enter a wrong number, you may
correct it by crossing the wrong number in the table and writing the correct answer immediately below. If
there is any doubt about the meaning of a correction then the question will be considered not answered.

Only the front page must be returned. The front page must be returned even if you do not answer
any of the questions or if you leave the exam prematurely. Drafts and/or comments are not considered,
only the numbers entered above are registered.

A correct answer gives 5 points, a wrong answer gives —1 point. Unanswered questions or a 6 (corresponding
to “don’t know”) gives 0 points. The total number of points, needed for a satisfactorily answered exam is
determined at the final evaluation of the exam.

Remember to write your name, signature and study number on the front page.



Please note, that there is one and only one correct answer to each question. Furthermore, some of the
possible alternative answers may not make sense. When the text refers to SAS-output the values may be
rounded to fewer decimal places than in the output itself. Please check that all pages of the exam paper and
the enclosure are present.

Problem 1.

Enclosure A with SAS-program and SAS-output belongs to this problem.

The data are observations from the Landsat 4 Thematic Mapper. Data are from Eastern Greenland, from
the north-western part of an island called Ymer ©.

Each observation consists of values of reflected light from six spectral bands:

Variable spectral band (in gm) Description

tml 0.45-0.52 visible blue
tm2 0.52-0.60 visible green
tm3 0.63-0.69 visible red
tm4 0.76-0.90 near infrared
tmb 1.55-1.75 near infrared
tm7 2.08-2.35 near infrared

We are concerned with observations of a certain type of geology called "Bedrock 15”.
Question 1.1.

Consider the variance-covariance matrix. The total variance for the first five variables only (i.e. tml, tm2,
tm3, tm4, tm5) amounts to:

1 0 549.09

206

3 O 10.424-6.56+7.9646.644-14.90+-8.25

4 0 478.35+54.73+8.27+4.97+2.11

5 0 549.09-68.04

6 O Don't know.

The problem continues on the next page



Question 1.2.

Consider the variance-covariance matrix. The number of principal components needed to explain at least
95% of the variation is:

101
20 2
303
40 4
505

6 O Don't know.

Question 1.3.

Consider the variance-covariance matrix. A test for the smallest 4 eigenvalues being equal has the following
number of degrees of freedom (we will assume it is sensible to perform such a test):

106
20 2
309
40 4
505

6 O Don't know.

Question 1.4.

Consider the correlation matrix. The first normed eigenvector of the correlation matrix is:

1 0 [0.45 0.28 0.33 0.27 0.65 0.36]'

2 0 108.53 65.33 78.16 60.63 122.65 70.827/
1042 656 7.96 6.64 1490 8.23

3 0 [0.94 0.98 0.98 0.92 0.98 0.98)
40100000

1
50 N [0.96 0.97 0.96 0.93 0.88 0.91)
6 O Don't know.

The problem continues on the next page



Question 1.5.

Consider the correlation matrix. The correlation between tml and tm3 equals:

78.16
10 10.42-7.96

2 0 478.35-8.27

108.53
30 10.42.7.96

78.16
40 108.53-63.38

63.38
50 10.42.7.96

6 O Don't know.

Question 1.6.

Consider the correlation matrix. In the usual test for the hypothesis that the correlation between tml and
tm3 is equal to 0 we use the following distribution (We will assume it is sensible to suggest such a test):

1 O t(389)
2 O t(386)
3 0O t(6)
4 0 t(4)
50 t(387)

6 O Don't know.

Question 1.7.

Consider the correlation matrix. The variance explained by varimax rotated factor 1 is:

10 525
20 0.96
30 094
4 0 3.41
50 0.82

6 O Don't know.

The problem continues on the next page



Question 1.8.

Consider the correlation matrix. The fraction of the variance of variable tm1 which is not explained by a
two factor solution is:

1 0 6-5.25-0.52
20 1-094
30 0.13

4 0 1-0.96
50 1-0.82

6 O Don't know.

Question 1.9.

Which one of the following interpretations is correct:

1 O Rotated factor 1 is mainly concerned with the spectral bands with wavelength below 1uym. Rotated
factor 2 is mainly concerned with the spectral bands with wavelength above 1um.

2 O Rotated factor 1 is mainly an average of all spectral bands. Unrotated factor 2 is an average of the
visual spectral bands.

3 O Unrotated factor 1 is mainly an average of all spectral bands. Rotated factor 2 is a contrast between
spectral bands with wavelength above and below 1um.

4 O Unrotated factor 1 is a contrast between spectral bands with wavelength above and below 1pum. Rotated
factor 2 is mainly concerned with the spectral bands with wavelength above 1um.

5 O Rotated factor 1 is mainly an average of all spectral bands. Unrotated factor 2 is also mainly an average
of all spectral bands.

6 O Don't know.



Problem 2.

Enclosure B with SAS-program and SAS-output belongs to this problem.

The option "simple” in PROC DISCRIM means that SAS will also provide simple statistics like means and
standard deviations. The option "tcov” gives the estimated variance-covariance matrix for the total sample.

The data are observations from the Landsat 4 Thematic Mapper. Data are from Eastern Greenland, from
the north-western part of an island called Ymer ©.

Each observation consists of values of reflected light from six spectral bands:

Variable spectral band (in gm) Description

tml 0.45-0.52 visible blue
tm2 0.52-0.60 visible green
tm3 0.63-0.69 visible red
tm4 0.76-0.90 near infrared
tmb 1.55-1.75 near infrared
tm7 2.08-2.35 near infrared

We are concerned with observations of a certain type of geology called ”Bedrock 15" which have been divided
by the variable "location” into an "East” group and a "West” group.

In the following the assumptions for performing both linear and quadratic discriminant analyses, where one
compares locations, are assumed to be fulfilled.

Question 2.1.

Assuming equal variance-covariance matrices in the two groups, Mahalanobis’ distance is estimated at:

10 13.81
20 1.22
3 0 15.36
4 0O 15.05
5 0 14.07

6 O Don't know.

The problem continues on the next page



Question 2.2.

Assume equal variance-covariance matrices in the two groups. Under the null-hypothesis the usual test
statistic for equal means is distributed as:

1 0 £(387)
2 O t(389)
3 0 F(6,382)
4 0 F(2,386)
5 0 F(290,97)

6 O Don't know.

Question 2.3.

Using the quadratic discriminant analysis instead of the linear discriminant analysis reduces the number of
erroneously classified observations by:

101
206
30 26
40 12
50 16

6 O Don't know.

The problem continues on the next page



Question 2.4.

Consider:

a— 54.4 b— 53.1 c— 58.4
01139 )07 L 1118 )7\ 1200

and

g (381 629 (417 674 . (390 640 (441 720

1 629 2129 "7\ 674 2004 )7 T\ 640 2007 9T\ 720 222.0
Suppose we want to make a quadratic classification rule based only on tm4 and tm5. We will then need the
vectors and matrices:

10 be, f

20 ed,eg
30 a,bed
4 0 b,c,d, e
50 b,c, f.g

6 O Don't know.

Question 2.5.

The linear discriminant rule (in the SAS output) can be written in the form: Classify a new observation
as "East” if '8 + a > 0, where @ is the vector of measurements of the (new) observation, § is a constant
vector, and « is a constant. We wish to adjust this rule by prior probabilities proportional to the actual
counts of East and West observations in the dataset. The correct classification rule can then be written:
Classify a new observation as "East” if 'd + a > k, where k equals:

101
08
2D]11ﬁ

291

(=]
o

=

4 0 exp(

%)
)

6 O Don't know.

(1]

0.7:
5 0 exp (0.25

The problem continues on the next page



Question 2.6.

It is hypothesized that a certain linear projection determined by an hypothesized, fixed value of the vector
d is optimal. (The classification rule is: Classify a new observation as "East” if 'd + a > 0, where x is the
measurements of the (new) observation, d is a constant vector, and « is a constant.) The usual test statistic
for this is distributed as:

10 F(5,382)
2 O F(6,383)
3 0 F(5,383)
4 0 F(6,382)
50 F(5,384)

6 O Don't know.

Question 2.7.

The generalised variance based on the pooled variance-covariance matrix is:

106
2 0 94.36 - 36.08 - 54.23 - 38.99 - 209.74 - 62.53
3 0 387

0 1.22
4 0O det ( 1.99 0 )

5 O 814'04

6 O Don't know.



Problem 3.

10

Consider the following regression models with i = 1,...,n observations:

Model
A E(}’;) = Go + Bizi1 + Boxio + Baxis
B E(Y;) = Bo + Brzin + Bazio
C E(Y;) = Bo + Brwin + B33
D E(Y?) = By + Boxio + Bsxis
E E(Y;) = Bo + Brxa
F E(Y;) = Bo + Bozio
G E(Y;) = Bo + B33
H  E) =75

Question 3.1.

Which sequence complies with successive testing?

10 AE, G
20 A,D,HG
30 A,C,E,H
40 A, B,D,F
50 B,E, F

6 O Don't know.

Problem 4.

4 1 0
Consider: X € N 21,11 30
00 2

(i)Y _[010
NOWlOtY_(Yg)_(Oll)X

The problem continues on the next page



Question 4.1.

E(Y3) equals:

101
20 2
303
4 0 4
505

6 O Don't know.

Question 4.2.

V(Y2) equals:

101
20 2
303
40 4
505

6 O Don't know.

Question 4.3.

Cov(Y1,Ys) equals:

101
20 2
303
4 0 4
505

6 O Don't know.

11



Problem 5.

12

Consider the following multivariate general linear model (with usual distributional assumptions on the

residuals):

Yi
Yo
Y3
Y
Y51
Ye1

Question 5.1.

A test with null-hypothesis: (

Y12
Yoo
Y32
Yio
Y52
Yoo

=Nl -

=== o O

0 o b2 . : :
b1 ) = ( O ) is equivalent to:

1 O Testing equality of group means in a one-sided multidimensional analysis of variance with 3 groups.

2 O Testing equality of group means in a one-sided multidimensional analysis of variance with 6 groups.

3 O Hotellings 7 in the one sample case.

4 O Hotellings 7 in the two sample case.

5 O Testing equality of row means in a two-sided multidimensional analysis of variance with 2 rows and 2

columns.

6 O Don't know.

Problem 6.

Consider the following matrices:

A:

= W

o oW

L © O

The problem continues on the next page



Question 6.1.

Which matrices represent variance-covariance matrices?

10 Aand B
20 Band D
30 Cand E
40 Aand D
50 Dand E

6 O Don't know.

Problem 7.

Consider D(X) =X =

ST N I
FES SN ]
(=T SN ]

Question 7.1.

The total variance of X is:

10 27
2011
303
400
50O 24

6 O Don't know.

Question 7.2.

The generalised variance of X is:

10 27
20 11
303
400
50 24

6 O Don't know.

13



14

Problem 8.

Enclosure C with SAS-program and SAS-output belongs to this problem.

Data are n = 15 observations of (logarithmes of) leafburn time and three measured variables of tobacco
leaves.

Variable Description

Y logarithm of leafburn time in seconds
X1 percentage of nitrogen (N)

X2 percentage of chlorine (Cl)

X3 percentage of potassium (K)

Question 8.1.

5 (Y —Y)? equals:

10 259
20 041
30 3.0
4 0O 0.86
50 0.04

6 O Don't know.

Question 8.2.

The coefficient for X3 (percentage of potassium, K) is significant

1 O at level 0.1 but not at level 0.05

2 O at level 0.05 but not at level 0.01

3 O at level 0.01 but not at level 0.005

4 O at level 0.005 but not at level 0.001
5 O at level 0.001 but not at level 0.0005

6 O Don't know.

The problem continues on the next page



Question 8.3.

The observation most influential on the coefficient for X1 (percentage of nitrogen, N) is observation number:

101
20 15
303
407
505

6 O Don't know.

Question 8.4.

The usual test statistic for the hypothesis that the coefficients for all three independent variables (X1, X2,
X3) equal 0 simultaneously has the value:

1.0 22.90
2 0 0.8620

30 —6.22 —4.86 + 3.97

40 (—6.22)* + (—4.86)% + (3.97)*
50 29.97

6 O Don't know.

Question 8.5.

For a new observation the expected value is estimated at 0.7. The variance of the estimate is estimated at
0.01. A 95%-confidence interval for the expected value is then:

10 [0.7—2.201-0.01;0.7 + 2.201 - 0.01]
2 0 [0.7—2.201-0.1; 0.7 + 2.201 - 0.1]
30 [0.7—1.796 - 0.01;0.7 + 1.796 - 0.01]
40 [0.7—1.796-0.1;0.7 + 1.796 - 0.1]

50 [0.7—-2.201-+0.141;0.7+2.201 - /0.1 + 1]

6 O Don't know.

The problem continues on the next page



Question 8.6.

16

Below the residuals from the regression analysis are plotted against: the predicted value (top left plot) and

5 other variables (Z1, Z2, Z3, Z4, Z5) not previously used in the analysis.

0.2{= . . 0.2 . .
-
RO.D. * RO. RO.D .
e - e e
s s s
i i i -
d_.2 d_, d_.2. -
0.0 0.5 1.0 3 10 12 14 10 15 20
¥ Pred z1 22
0.2 - - - 0.2 -
RO.O RO. RO.O e,
(=] - [ (=] [l
s s s
i i - i
d d_, d_2
- -
6 8 10 4 0.0 0.2
i 23 s 24 ¥ 25

Which single variable should one consider to enter into the analysis?

1071
20 72
3073
40 74
50 75

6 O Don't know.



[

w3 SWl pwWI Ewl Zwl Twl I
{XPWTIPA=93B]01 Z=SI030BJU YOOI"ZILIS=e3ep J0IDEF DO
!, {suoTiealssqo TTE bursn) sTsATeue Ioloei, zaT3d

u_m..L.”..u Swl pwl ¢ cwl Twl Iea
{yoox-zieis=elep ao2 dwooutad ooad
!, ({suoTieazasqgoe TTE bButsn) stsATeur jusuodwos TedTouTdd, ZaT3iTl

{1=5q0181TI Xew=s5qo suorido

u

fLw3 GWI W3 EWI Zwl TWI I
{¥o0x-z3e3s=elep JuTad DO
{,suoTaeAISSqO (QZ ISATI, ZoT3T

U
e
I

]

{1=80038IT] (Z=S9o suoTido
{,e3EP G Yooapeg - ¥ 2ansoroulg, 27313

Jx :i@sodangd «/

T0:2T LO-TT-52 :3pdn "8¥d A9 FH:0T LO-TT-L0 :P3ID Ses*RTOUS 4/

L ndino Sys — v aInsojpuy

34 66 s 8G 0s €01 (14
33 i IS FS 9% 56 6T
S8 LG ar 15 £ 56 81
Sg L6 8r 158 £ 56 LT
S £0T 0s £S 9F L& 91
£9 911 £S 65 15 LOT ST
8s £0T Fs 09 4 60T ¥1
85 011 1 LS 9% Fe £1
8s 011 S8 LS re ZT
SL EE€T 65 59 ETT 11
9L 9€1 Z9 L9 611 01
6L FET 89 L £21 [

L FET g F €21 g
g 911 LS £9 0Tt L
£9 LTIT 0s S 10T 9
89 921 LS Z9 01t S
9L 9€1 Z9 L9 611 ¥
LL TET S L £21 £
8 €21 29 89 LTIT Z
L ZET 09 99 BIT T
Lw3 cug Py gw3 Zug w3 sq0

SUOTIPAISSCD (F I81TJ
T BI1Ep G ¥2O0Ipad - ¥ SINSOToL
| obed indino sys - v ainsojouy 60:G1 2002 62 AON | abed

LAISS Wolj 8q Aq pajulld

weiboud sys - ¥ ainsojougy 02:9} £002 82 AON




0000°T
8866°0
666670
6586°0
80L6e"0
ZIL8 0

BATIETIWND

210070

8€00°0 CLVLER'T
0600°0 09L858°¢
TST0°0 F9ZROE"€E
L6600 LBBESK OV
ZIL8 0 S0Z9T13"ELZP

uctiaedoag sousIsIlTd

6TE0LS 0
ZeLLOT"E
255996°F
9180LE "8
ZOLOEL" RS
LOG9FE BLP

anteausbt

XTIYBW SOUBTIRAOD aYl Jo sanTeauabrxm

9B660F0" 89
ESLLBOETLTT
0665952 0F
6TEZESS TS
89Z00E0"¥F
CZ09EZ8° 0L

L

6TEZESE 1S
LO0DZ6T0° 88
ZOLPEZE 6T
T6ZF6LE"ED
ZEEEOTR 1S
[0528ST°8L

cwy

BL969BRE 8
PBSLSPBETED

Lurg

PB6TIT967L
EFL6680576S

fuly

{suoTaealssqo TTE burtsn)

BZ880E6076FS BOURTIE,

A TEIOL

ZSLLIOZ LT 0665952°0F
£ZLELYG" 122 03ETE66" TL
09ETE66"TL SLBOSOT FF
LODZETO" 88 ZOLPEZL "6F
96TET90°FL SLEYG0Z°0F
Z155069° 221 T608FEY 09
cw3 g
XTIIEW SOUBTIBAOD
B9Z00E0"FF ZEZ09ZEE 0L
S6TZT90 L Z155069°221
SLESE0Z OF 1608FE9°09
ZEEEOHTH 1S 1052851 8L
6ISO0TLO"ER EGEEFEE ST
ESEEFEE"GY 8BPGLEZS 80T
Zw3g w3
XTILeW SOUBTIBAOD
9685868 BT TPIFETES 9
EGOFTLE ETT ZZSELYER " BS
Sy Pl
s2738T3e3s arduts
PEEGBZYS 9 9559LTR 0T
LZFI0SLE " TS 9LLEZBZ0 90T
Zwly Twy
soT3sT3IE3S =2T1duTs
g saTgeTIEA
68¢C SUOTIBAIBSID

2ANP200314 JWOINIYd =S4l

WD

— ey

Loy
gurg

Lurg
gy
g
curg
Zul
Twl

a3s
ueap

a3s
uesy

sTsATeue jusucdwcd Tedroutag
elep g7 ¥ooiaped - ¥ ainsoToud

° uz_&:o SVS — W 8.nsojou3

LOTOET "~ OTLOLR O BEFTEL"O 6528027~ LIEEEZ "~ 09L8SETD Lwg

ZZT950°0 PoEaF " FEZBOE" ESTBFT 0 9PLPES” 6025%5%°0 cug

€65€20° - PEESES O 8TGLT - B8BITL 0 ZPSZIE"0 ZE959Z°0 Ful

9F5025° - TEFPELS = 8£8962°0 ZOFTBT 0 S9STIR°0 LYETEE 0 gul

6EE9EB°0 81592¢ " - 262992°0 6EF0Z0°0 BPPEIETO 99G9LZ" 0 cury

8ESkE0 "~ LLBSEZEZ O LOSkER "~ 9EpZES - ESELTFTO EETSPET0 w3

guTId guTad puTId guTad Zutad TuTad

saocjosaushta
3INpa003d dWOONIYd 2yl
(suoTieaxssgo TTe bBursn) sTsATeue jusuodwod TedTouTad
IS BlEp §1 Y00Ipad - ¥ 9INSOTOL

g abed indino sys - v ainsojouy 60:G1 2002 62 AON 2 obed

LAISS Wolj 8q Aq pajulld

indino sys - vy ainsojoug

60:G1 £00¢ 62 AON




€ indino gys - v 81nsojoug

899999L6°0 PEECSLLET O PPEERPIZE"0 6EEST086°0 LeFS96LE6T0 6LEZYELEGRTOQ
Lws Sy Pus it Zug w3
IG8ZLL'S = TEIOL :S3IBWTISY AJTTEUNMWOD TBUTJ
ZZBEESL T 88SF60F "€
ZI030B 43 Tacioeg

xoloed yoey Ag pauTeTdxy SDUBTIBA

LETLE" S299%°0 L
2100670 POG0OFR 0 qurg
0pr8E"0 T96LE0 pura
6ETEZF "0 L8SER"0 g
SLEZSPTO S1088°0 Zul
OPEIS™0 802870 T
zIol0ed Tacioeg
uIrslled J0l0BJ RIIEIOH
6ZTELT0 LIFE9 0~ 4
LIF#Z29°0 GZTBLTO T
€ T

XTIJEH UOTIBWIOISURIL TeuchoyliQ

KPWTIEN [POUISW UCTIBIOY
2INPas0Id W0OLOVd SUl

(suoTieaxssgo TTe bursn) sTsATeue I030BJ
BIEp G XD0Ipsd - ¥ 8INSOTD

)

g obey indino sys - v @insojouy 60:S1 2002 62 AON

LEFSI6LE 0

Zu3

1§897BWTISY ATTEUNWWOD TBUTJ

TTITH SI0I0E] 7

FEFTEETO O
LE6RSBZ0'0
9EL98850°0
ZZTEROZT 0
SBLPELTS O

WD

899999L6°0 FZETSLLE" O PEVERTIZE 0 GEESTO8E"0
Ly Guy puy gwy
TSBEZLL™S = TEBIOL
GLEFELTS O CE06RSE"S
zIoloed TIOIDE;
I010®B3 yoed AQ pauTeTdxXy SOUETIBA
LLGBE"D S1806°0
SELPRTO 018870
OLBRZ " 0- LTLZE™ 0
FEEZE0 9629670
95610 GZOLE' 0
€ZTTT 0- 9LT96" 0
zIoloeg 1I0308;
uIslled I0310BJ
"UOTISITAD ¥OLOVAN =2U3 Ag psuTeElsx aq
00001 Z2Z00°0
8L66"0 8¥00°0 ZSPEZSTO'0
0E66°0 860070 GBETEOED O
ZeE86°0 112070 9BLSSLS0" 0
129670 £980°0 £99Z5T6E°0
85L8°0 85L8°0 DESSESEL

BATIETIWND

1 = abeiaay

s3juauodwe) Tedroutag

uctiaedoag

sousIsIlTd

g = TEIOL IXTIIEW UOTIBTIIIOD

— ey

9TE06RSE’S

anteausab

ayl jo santeauabry

ANO :S93BWTISH AJTTEUNWWO. IOTIJ

2INP320I4d YWOLIVd =24l

(suoTleaIssqo TTE bursn)

elep GT

IPOYIAH I030BJg TETITUL

sTesATeUR I030B3
¥yooIpsd - ¥ aansoToud

6LZIELEE' D

w3

LAIBS Wwody 8q Aq palulid

¥ abeyd

indino sys - vy ainsojoug

60:G1 £00¢ 62 AON




indino gys - g a1nsojoug

g6
162

Aouanbaig

UOTIBWIOIUT TBABT SSETD

WD

BE

2I0P820Id WIHMDSIA a8yl

PRI TE- T4 E SRS R L S TO e S Tad S Tas- ST e s T e s+ Rt b i 3 T8t 3T 4t Ta LT et b R e s b R L3 Sl T

188M
1sed

aweN

STUETIEA

s
saT

asseTD
qeTIEp

SUOTIRAIBSAQ

STSATRUER JUBUTWTIOSTA
g =sansoToug

000005° 8Z6TISZ"0 000086
00000570 ZLo8FL"O 0000162
AtTTOgRqoag uoTiIodoig JubTam
I0Tag
1 SBSSeTD uaamlag id
LB8E S8SSETD UTUITM ad
88¢ T30l Ad
(suotieazasqo TTe Butsn)
4 BIEP ST ¥20Ip=d
kS 66 s 8G 0s
6F ¥6 s FS 9%
L) L& 8r 18 £F
L) L6 8F 18 £F
BS €01 S £S 9F
€9 911 €5 65 15
85 £0T FS 0% Zs
85 01T Ss LS 9%
8s 0Tt L) LS 9%
SL £ET 65 9 9g
9L 9¢€1 z9 LS 65
6L FET 89 FL c9
6L FET 8 FL S9
8 911 LS ] S8
£9 LTT 0§ 7S LF
89 9zZ1 LS z9 ¥S
9L 9¢€1 z9 LS 65
LL TET S ZL £9
8 £CT 4] B9 65
IL ZEeT 09 99 LS
Sw3l gEw3l Zug

saTdWEXS 15EY SWOS PUE 188M SWOS PUTMOUS SUOTIBAISSCO (7 IS8ITJ

L EIEp §1 ¥D0oapsd

€01
S6

S6

Sé

L&

LOT
60T
4]

76

ETT
611
€21
€et
011
10T
011
611
A
LIT
811

Twy

4 8InsoTo

ised
ised
iseq
I88Y
I88Y
1seqg
ised
Isam
Jsam
I5aM
I5aM
Js8M
Isam
Isam
Jsam
I5aM
I5aM
Js8M
Isam
Isam

UoTIEDOT

02
61
a1
LT
91
ST
Pl
€T
[
11
01

ks Kt RNy Rl R

540

188M
1sed

UoTIED0T

!{,5a9T7dweEXs 1SeY SWOS PUE 1S8M SWOS HUTMOUS SUOTIBAISEQO ()7 ISIATI,

una

fLwl Wl Wl fWwI Zwl Wl Iea

mCCd.EUCH SEETD

fou=Tood ¥20I-g3ie3is=B31Ep WTIDSTP Doad

!, (suoTaeazasqo TT® Bursn) sTsATeur JUBUTWTIADSTQ, ZITITI

una

fLwl Wl Wl fWwI Zwl Wl Iea

mCCd.EUCH SEETD

fsaf=Tood atduts acod A0DM AOCDT DO 7IRIS=EIEP WIIDSTP oDoad
!, (suoTaeazasqo TT® Bursn) sTsATeur JUBUTWTIADSTQ, ZITITI

f1=8qo381T] ¥eu=sqo suorido

funa

fiwl gwl pwI £wl Zwl W3 UOTIBDOT JABA

{¥o0x-z3eis=elep Jutad ooad

d Z£9T3T3

{1=8q038ITI (Z=5qo suorido

{,e3Ep 51 ¥ooapedg - g =2ansoroud, [2T3T3

Jx :i@sodangd «/

e LSIST LO-TT-82 :3pdn '@¥d AQ gF:TT LO-TTI-LO :P3ID SES QTOUS &/

| abeyd

indino sys - g ainsojoug

80:G1 £L00g 6¢ AON

| abedq

weiboid sys - g ainsojougy 80:G} £002 62 AON

LAISS Wolj 8q Aq pajulld




indino sys - g ainsopousg

98660F0°89 ZSLLY0Z LTT 0665952 0F Ly
ZELLYOZ LTI ETLBLOG 12T 09€TE66 " TL Su3
06659527 0F 09ETEGE" TL SLBOS0T ¥F Fug
6TEZESE TS L00Z6T0" B8 EOLVPEZE 6F gwg
89Z00E0°FF 96TZT90"FL SLESGOEZ OF Zug
ZT09ZZ8 0L 21560597221 T608FE9° 03 w3
Lurg guiy puIg STETIBA

B8E = 4 'XTIIEW POUBTIRACD BTdweg-TERIOL
6TEZESE TS 89Z00E0°FF 2209ZZ8 0L Lus
LO0OZETO 88 96TCT20"FL 2155089221 Su3
ZOLFEEZE 6F SLE9G0Z 0P 1608FE€9°09 pwl
T6EZPELETED CEEESTIR " 1S TOSZBST 8L gug
ZECEOTR 1S 6TSOTLOER E£SBBFEE"S9 Zus
10528517 8L £586FEE"SY B8PSLESTEOT Tw3
£y zul Ty STETIBA

g8 = 4 ‘XTI3eH @oueTiRAOD aTdues-TEl0l
85Z9FES"Z9 SP69T86°E0T 6955606°FE Lus
SPE9TBE 80T ZEEQZRL 602 0T0T866°EY qug
69556067 FE 0TOT866°EY €9TL06E " BE Pl
CZIZRTIL PR Z0B69ZE LL Z890TLE"2F gug
LSE68BLLE LB8OSTL PS BOSTILIZ PE Zug
FE60SP6° 19 FI8Z69E° 60T 9ETS660°ES w3
Lug gug puy STOETIBA

LBE = da 'XTIIEW SOUBTIBAO] SSETI-UTUITM paTood
ZIZRTIL ¥F LGEGBBLLE PZE0SHE" 19 Lug
Z0869CZE"LL LBBOSTIL RO PIBZE9E7 60T cw3
ZBI0TLY " ZF B0STLIZ FE 9€TS660°2S pwl
TFSBOEZT FS 6Z90ZTF"EF 6TT985L°99 gu3
6Z90ZTF EF ZGLTSL09E 0S890LE"SS Zud
6T1985L°99 05890LE"SS SZLS0S%E"PE Tw3
gurg zuig w3 STAeRTIEA
L8E = da 'XTIJEW S0UBTIRAO]) SSETD-UTYUITM paTood
2INPA20I4 WI¥DSIA 2|yl
(suoTieazssgo TTe BuTsn) sSTSATEUER JUBUTWTIIDSTA
B BlEp G ¥D0Iped - d 8InsoToud

€ abed indino sys - g ainsojoug 80:G} L00Z 62 AON

9C0ZT65"8BF OLBBESE 16 SPOBLPS EE Lug
OLBBESB 16 BIEET6EE 00 BBBERBE LY qug
SF98LYFS ZE BEBERBE LY BFEFITLTF il
6L985L8"9¢E EO9P6FEC 0L TO%8R0E"2F gl
TEBPBOS " TE BPSZETO"6S 1696862 FE uig
9056766°LY TLBEOZL EG 9ZLEEGE BT Twd
g gug pul BTABRTIBA
L6 = 44 ‘188M = UOTIRDOT
6L98GL8"9€ TEBFPBYG " TE 9056F66° LY Lurg
E9F6PEE"OL BFSEZETO"6S TLBEDZL E6 qug
T098P0E"EF T696B62 " FE GZLEEGE 6T g
BSLEBET 6F €LOLTOZ OF EGTLO0Z " 6S £urg
ELOLTOZ 0¥ B6S9BEEZ " FE 9LESS9G TS qug
EGTLO0Z 6S 9LEGSHS TS ODepL086"LE T
£l Zug w3 BTABRTIBA
L6 = 4a f1ssM = UOTIEDOT
G6SPBET LY PLTISOTL RTL £Z05665 7 SE Lug
PLTSOTL FIT €Z8F0LB"ZTZ T9PFS598° 29 Sug
£EC05669°S€E 19%%598°29 F0668L0"BE pwl
LBLTTEE LY 0569599°6L 6199926 CF gug
6695698°6E BESZZZ9 99 PLELEBT RE Zug
EFLTITTIO 99 B99G5E09°RTT GIB6EOB"ES w3
Lud qua Fua STAETIEA
06Z = aa ‘3sed = UOTIBIOT
LBLEZEE LY 66956987 6E EPLTITEZ 99 Lug
056595597 6L BESZEZZ9" 99 8995E08°RTT qug
6T9992S"ZF PLELEBT FE STIBGEQB EZS il
TPTIPSEE"SS PIS8SEF " FE 6LBSI8EZ"69 gl
P1S8S8Y " FE LEELTLY 9E ZIPPERS 9GS uig
6L65982°69 ZIPPEPS 9GS 9ETShER 96 Tw3
£l Zug w3 BTABRTIBA
06Z = aa ‘98B = UOTIEDOT
S80TIIEW BJDUBTIBAQD SSETI-UTUITM
SINPa20Id WIMOSIA SYL
(suoTjeazssqo TTE BuTsn) sTsATeu®R JUBUTWTIOSTQ
€ elEp GT ¥o0aIpsd - 4 aINSOTOUF

LAIBS Wwody 8q Aq palulid

¢ abeyd

indino sys - g ainsojoug 80:G} L00Z 62 AON




9 indino gys - g a1nsojoug

[£990°T SPLEFOTT Lury
6LGL9 0 [6ZF9°0- Sy
Toebe"1 S8066°T Fuy
£E96h T E- ETPPE 2 gury
£8T10g 2- PROOLTEZ- Zu3
e18s5e°¢ S6T0ETE T3
16999 c6— 6106Z" 38 JUEISUOD
A53M aseq aTgeTIEA

UOTIE30T 103 UOTIOUNI JUBUTWTIISTG ABBUT]

S - £

X AODD = 10393p IUSTOTIIBOD X AOD ,X §'- = Juelsuo)d

1 1-

ueTIoung JUBUTWTIDSTY ILPSUTT]

0 0E02E° 1 J1sam
0EQ0ZZ" 1 0 1sed
1s8M 1sey UoTIEDOT

woxd

UoT3IEDOT 03 82uelsST( paienbg paziTeisuss

[S T

Cx-% 800 (X -% = (1T a
1 z

sdnoxs usamisg sS8dUelSTd palenbg pazITEIauan SSTMITE]
RINPa20Id WIHDSIJ 2yl

(suoTiealasqo TTe BuUTsn) STSATEUER JUBUTWTIDSTQ
BIEp G XD0Ipsd - § 2INSOTOL

w

G abed indino sys - g ainsojouy 80:G} L00Z 62 AON

LoLe 9
09ST°FT
8BSk "9
QLTIO" L
LSSB"S

86LE"6

UOTIBTAS]
pIepuels

SLel"8
065" FT
g0LT" 9
E9LT L
855079
ZEZB'6

UoTIeTAS]
pPIEpUE]S

LBYEZ"8B
9B6E"FIT
ZIv9°9
T196°L
62959
LLTIF"O0T

UOTIBTAS]
pIepuels

SETRO BT 9

XTIVER
ay3l 3o
ay3l 3o

UOTIBWIOFUT XTIIBW SIUBTIBAOD

TEZT165°8F
EET6ET0Q0Z
6FOTL 1F
BEBEZ "6
9988Z°FE
SL086°LE

SOUBTIBA

9F86T LY
BrOLE8 212
668L0"8E
TPS6E°SS
ELZLYT9E
15k6b 96

BSOUBTIEA

00Tw0" 89
LBL96"TZE
60901 0P
EFELETED
SOTLO"ER
SELZS 80T

SOUBTIBA

(suoTjeaTasgo TTE BuTsn) STSATEUER JUBUTWTIDST(

Blep

SOUERTIEADD
JuEUuT
bo Teanlen

NUBY XTITER
18380 BOUBTIRADD

patood

€9180°89 ZL99 86
TP0Z0T0ET Z9LT1 86
PTILSET 8BS 61LS 86
OTSSL RO 9FeS 86

FLFS 86

[E0TT 86
ueap ung N

188M = UOTIEDO0T

18F¥09°29 81281 16 Lwl
69008 111 pEGZE 16¢ w3
E60E0T €S £GFST [62 3
LEZRPLTLS £089T 162 3
96TELT 6T ELRRT 168 Zusg
BTBEZB E01 PIZ0E 162 w3
ueap] ung STHETIEA

ISP = UOT3IB20T

BSPBETLEY 068FE
LPTLEBTETT LA
PLOZR " BS ZL1t1E
00605765 6FTIEE
90G6LEZ 1S greel
82820901 SkeZTlw
uEsR ung

aTdues-Te30L

s2738T3e3s arduts

2INPa20Id WIYISIa syl

68E
68E

68€
68€
68¢€

6T Yooiped - € 2INSOTOUR

LAIBS Wwody 8q Aq palulid

¥ abeyd

indino sys - g ainsojoug

80:G1 £00¢ 6¢ AON




indino gys - g a1nsojoug

EZRLOFT
SPESETST

153N

UOTIeD0T

c

"A0D| uT + (X

sdnois uaamlag saouelsTg palenbg pazrleIauan asTMITEd

(SUOTIBAISEQO

[

ainpasold

EZRLOTRT
Z6TI87ET

XTILERH

ayly jo
syl jo

UOTIBWIOIUT XTIJEH SOUBTIEACD UTUITM

00000570 8Z615Z°0 000086
00000570 ZLOBRL"O 0000° 162
A3TTTORgOX uoTixodoad ubTtam

BOUBTIRADD
JUBUTIII@3a]
BoT TRINIEN

UOTIBWICIUT TaAST SSETD

1 S88SETD USaMlsd
L8E S8SSeT) UTYITM
B8E Telol

(suoTlealssqo TTE BuTsn) STSATEUER JUBUTWTIDSTQ
B1Ep G ¥200IpSsd - A 2INSOTD

=]

ainpasold

LOSFO'ST
C6TTI87ET

073 @oue3sT( paienbg pazTTeIsuss

X)  AOD L( X

WIYOSIa syl

[Te Butsn) sTsATERUR JUBUTWTIDSTA
elEp §1 ¥00Iped - | 2InsoTou
FEZA+S-T 4402440 R L a0 R L e Rl e RO Rt Rttt L S ) e Lt ST L o0 R L0 T L R LS L)L v

EEET)
1seq

UoTIEDOT
woxg

9 159M
3 1seq

jueY XTIJER
BOUBTIBACD

UOTIBDOT

BE IE9M Jsam

162 Jsey Jsey

Aouanbaaxg awey UoT3e20T
aTgeTIeA

4 S885ET]
9 SBTqRTIRA
68EC SUOTIBAISESGO

WIYOSIa syl

6EBZ"0

TEICL

00"00T
68€

00"00T
86

00"00T
162

Te3olL

uUoTIED0T 03U

A
((x)
Z

000570
£692°0

Isam

uoT3IED0T 103

S0

E1°1F
09T

LP EL
L

FZ 0E
a8
Isam

T PITITSSETD

b |

0005°0 s10T1d
#20€°0 a3ey
pk-a-ac i
S3IEWTISE Junod IoIIg
50 SI0TIg
L8 8
622 Te30L
€592
9z Is8M
9L769
€0Z 1sed
1seq UoTIe20T
woIg

IUL0I8d PUB SUOTIEBAISSUQ JO Iaquny

C

a g -)dxe was / ((x) a g--)dxs = (xI[)ad

4

uoT1e00T yoed uT drysisqusy Jo AITTTQRQOId I0TI81s0d

C C

uoTIoUNg 80UR1ST( palenbg pazTTEISUSY

uoTioungd JUBUTWTIOSTO Tesur] butsn Arewung uoTinlTisgnsay

AD0E " ZLVLE

1BlEQ UcTIE
aInpa

IgTT 103 Areumng uoT
2014 WIYDSIa 3yl

BOTITSSETD

(suoTjeaTasgo TTE BuTsn) STSATEUER JUBUTWTIDST(

el1ep ST ¥

ooiaped - 4 aInsoToum

/ abeyd

indino sys - g ainsojoug

80:G1 £L00g 6¢ AON 9 afied

indino sys - g ainsojoug

80:G1 £00¢ 6¢ AON

LAISS Wolj 8q Aq pajulld




000570 000s°0 §10Tad
£502°0 €EST"0 PLEEZ O ajey
T®30L IsapM Iseq

UoT3IED0T 103 S83BWTISH JUN0] IOIIXF

S'0 S0 SI0TIg

0o"oot 65°6E TP 09
68E FST cEZ TeloL

00001 L9 gg €E° 91
86 Z8 9T I59M

0o"oot PL B2 9Z°SL
162 ZL 612 1se3
TE30L 1s8M 1889 UOTIEDO0T
woId

UOTIED0T OJUT PaTITSSETD IUSDIad PUB SUOTIBAISSQQ JO Iaquny

¥ | s
((x) g g -ydxe wWas / ((®) a g -)dxa = (x|L)ag
z z

uoTie00T yoed ut drysasquel JO AITTTQRQOId JIOTI8ISOd

- - - s -
AOD| UT + ( X-X) A0D L X-X) = (X) a

- Z

uoTIoUNg 80UR1ST( palenbg pazTTEISUSY

uoTiound JURPUTWTIOSTO DTIeIpend burtsn Axeumms uoTINITISANSSY
MOOH ZIVLS fE3Bd UOTIBRIGTT

03 Axeummng uot
2INP8203d WIMISIA 34l

(suoTiearasgoe TTe HUTSN) STSATEUE JUBUTWTIDSTQ
elep GT ¥200Ipad - 6 BINSOTOUR

8 weiboid gys — O ainsojouy
funa
11 @oUSNTIUT qaod / £X ZX TIX=X Tapouw
{oooeqol -t ziels=elep bax ooad
{,sT1sATeue uctssaizbay, zaT3lTl
funa
TEX ZX IX X JEa
{oooeqol -t zlels=elep utad ooad
!,e3ep 3O T4, ZBTITI
{,B3EP UInNg JEST 020BGOIL - J IINSOoToUd, IST3ITI
/% iesodand «/

/% 80391 *aMdg A9 pZr0T LO-TT-60 :p2ID SESTOTOUD 4/ 0T

| ebed weaboud sys - 9D ainsojoug 20:S1 /002 62 AON g abed

indino sys - g ainsojouy 80:G} L00Z 62 AON

LAI8S wouy 8q Aq pajuld




indino gys - O ainsojoug

6
9LSTEREZOO O GEBSFFTIOO"O SLBERPZZ000°0 EZHETTIOTO" 0~ £X
6EBOFPRTO0°0- LTSTLSEZ600°0 TPIZEGE00070 Z0Z9Z8T00°0 ZX
SLBEPZZ000°0 TPTIZEGEQOO O ESFEESFE00°0 CITLS9ZED 0 X
EZBETTOTO 0~ €0g9Z8100° 0~ ZTTILS9ZED 0 9B9TZ0ELST O idesoaajul
£x Zx 1% Jdaoasjul aTgeTIEA
§372WT3SY JO SOUBTIBAOD
ZZ00°0 LETE raF0°0 PEEZET O T £X
S000°0 LZ2%60°0 Z9L9b " 0- T X
[ooo*> 9ZL6070 BSPO9°0- T X
g000"0 85 T996E£°0 6ESFTE T jdaoasjur
131 < ag antea 3 oI SIBWUTIST A STAETIEA
pIEpUElS IajawueIreg
S8JBWTISE JI3J3WRIEd
. LEBYE 6E IBA FIB0D
P5Z8°0 bg-y [py EELFS°0 uesy juspuadag
029870 SIENDS-Y 0OR6T"0 ISH 300Y
60000 € B 2301 pajosillod
FOLED"O 00%TIF"0 1T I0I13F
000> 0622 £0Z88°0 609857 € £ T2PORN
4 < 14 anTea 4 axenbg saaenbg aa 22Inog
uesy Jo umsg
aoueTIEA JO STSATRUY
ST pPaS[ SUOTIBAISSHQD JO ISQUnN
ST peSy SUOTIBAISSHO JO ISqUnN
L aTgeraen juspuadag
TTHAOW * T2POW
aanpa20id 939 Ul
sTsATeUR uoTssalbay
z elEp uIng JesT 00D0BQOL - J SINSOTOU
¢ abed indino sys - 9 ainsojouy L0:S} L00Z 62 AON

LAI8S wouy 8q Aq pajuld

BS'F A A Fe" 2 £2°0 <1
BEZ ¥ B 1 £E1°€ 9z 0 [ A
F9'g 0z o [9°2 £E°1 €1
BO'E 0z o LT E £6°0 A
BE'E SZ°0 £6°¢ 68" 11
SP° R SET0 PE"E PE"D 0t
IE'S 29°0 Z1°F Is°0 [
099 Le"0 £0°¢g ST1°1 8
65°5 060 Le°z 0F° 1 L
£9°v Fa70 gLz T0°T 9
919 P20 01" € LL™0 S
EZ'E GE"D 8L7E 170 P
9L g 9L*0 FS'E 0o*0 £
A €Z 0 LL°E 8%°0 4
98" ¥ SE'T 4 10 [
EX 7K X A =l ly]
BIEDp IO JUTX
T B1ED uIng JEaT 000BQOL - O SInsoToudg
| obed indino sys - 9 ainsojouy L0:S} L00Z 62 AON




indino Sys — 9 aInsojoug

oL
ZSZLLTO (553¥d) S5 TENRTIssY paloTpaid
00FTF"0 sTenpTsay paienbg Jo ung
0 sTenpTsay Jo wng
860" 0- gILT O gLED"O- £REDTO ST
€62T°0 956Z°0- LESODO ZFe0°0- BT
SPST 0- TFSZ°0- £ZZF°0 LOTIS"O €T
SSEETD 691Z°0 FBEZT 0- €89€°0 ZT
£x X T jdasisjul  sqo
||||||||||||||||||| SYLAGAQ-—=—=——=— == —————m
S0T3sTIELS Indang
A 8Tgeraep Juspuadsg
TTIAOW :T9POH
aanpaoocad 93y 2ul
stsATeue uotssaabay
B BlEp uIng Jes[ 000BQOL - J SINSOTOU
v ebed indino sys - 9 ainsojousy LO:S} L00Z 62 AON

LAI8S wouy 8q Aq pajuld

ST€0°0 5871070 0EZ0"0 ELEDTO- T
EpZ0T0- B9S0°0 6LEZT"0- ZEGD" O 0T
EZZZ°0 LTOT 0~ GESE"OQ PESE"O- [
LSLO"0 8600°0 FLTIOO £02Z0°0 2
LO%E"Q 91RO 0- 095%°0- Z0ez0 L
IT10°0- Z020°0 289070 FI90°0- 9
T009°1- T30L°0 ZIEE" 0 9ESE"D S
ELGZTD SZ60°0 10927 0- LLOD"0- ¥
STESTO 63LT 0~ 89117 0- PEOEZ"0- £
9FE0°0 190170 TE60°0 T190°0 z
LTIS0°0 6515°0 9€£58°0 ELGL'0- T
1994 Zx X adanialjur  sqo
||||||||||||||||||| SY1d840
S0T3sT3IE3S Inding
Fg8t10 6569°¢ SL0%°0 FIST O 0100 | | ST
869E£°0— 6SES"T £512°0 090L"0- 9£0°0 | * | BT
650970 88SP°1 k68270 SeFET0 £60°0 | * | €1
658570 SEBRPTT a112°'0 ZOET"T PEOTO | * % |zt
FERO°O LBEB"T 990270 8F60°0 To00°0 | | 1T
FELT 0- 8€69°1 0EBT 0 69LE°0- 6000 | | ot
SELE0 18599°1 626270 [SEL"0 0500 | * [
768070 6661°¢ 9BEE" O 6PZT0 z00°0 | | 8
9STIL 0 T020°1 ZZET 0 ZI0E° 1 Qg1 0 | * % [
S960°0- £ESL9°T 0Sy1°0 FPREZTO0- £00°0 | [
SFI6°1 8621°0 STLZ O T9ET € 80G° | sxxx | G
B95S'0- 12911 FE0Z O 6T0T T~ 9L0°0 | ¥ [
96€£9°0- gLsz 1 59520 0680°1- [0T°0 | ¥ | €
T€81°0 F6L9T Z6LT"O 968E°0 600°0 | |z
686071 658071 ZL9E" D LEZFRTT SLZT0 | * % | T
S1Id4a oT3ey H uspnisy a 210 1-2 40
A0) beta 3eq s, 300D
§0T3I8TIe35 Inding
ZZ1°0 £6T0°0 ZI51°0 LOTZ 0 00EZ°0 g
ZLT 0 ZrZ1°0 0060°0 ZF8E°0 009270 B
P10 09ST°0 FROT 0 0FLT T ooege 1 €1
ZLT 0 ZZET"0 £€680°0 8LZL 0 ooZge"0 Z1
€LT"0 ZLTO"0- 288070 ZL060 006870 1T
SLTT0 B890°0- 0E80°0 880970 QoORE"O 0T
£91°0 TPET°0 050170 658E°0 001s"0 [
85170 LOZ0"0 621170 €621 1 00ST°1 8
0LT 0 SP1Z2°0 SE€60°0 GGBT°T 000%" L
6LT'O 0pF0°0- 6EL0°0 0F50°T 00TO0"T 9
99170 L3BE"0- TT0T°0 LOST'T ooLL"O S
ELTT0 0eBT 0~ SLEOTO 066270 oIt 0 ¥
L91"0 9081°0- Z2860°0 908170 0 £
9LT" 0 ETLO"O 128070 L8080 008970 4
ST 0 SZ1Z2°0 9LTIT 0 SZ0T°0- 0otTT 0 T
TenpIsay TEnprsay Tenpisay 10Tpaid UBal a8nTeA aTgeTIEA 240
Juapnag I01xg pas 1013 PIS peioTpead  Juspuadag
S0T3STIE1S nding
A iaTgetraep Juspusdsg
TTEACH :T2POW
aanps2oad 999 Syl
sTsATeur uUoTsSsalbay
elep uing JEsT ODDBgOL - O 8Insoroud
g abed indino sys - 9 ainsojouy L0:S} L00Z 62 AON




	1
	2

