£6/T°d — $00Z 1eISPION ‘lulfezzy 'y

-

002 aunr 0T—9 ‘elfsenir 100z 1e1ISpIoN

BAOPEd 1P BISISAIUN

uIezzy 1Yd]apy
SaljiLue) aleldeAlljnW pajelal pue
UOIINQIIISIP [eW.I0U-M3XS ay |

. |



£6/2°d — $00Z 1eISPION ‘lulfezzy 'y

_‘ swa|go.d uado swos
‘019 ‘@oueul) ‘ABojoab jedirewayrew ul suonedldde s
pooylal| 1ISNgoJ JO SWlo) &
S|apow JanuoJdj 211seyools &
Buiidwes aAnos|es &
seaJe 1aylo YlIM uonosuuo) ¢
saljiwe} omawelred-lwas, &
uone|nw.oj ejousb e &
SoSed [e10ads awos pue ‘saljiwe) [eandijo-mays &

saljiwe) [eiouab aI0)\ @

(SuoISUa]Xa ‘ased ajeleAnNW/e[eds) uonngllsIp ew.iou-ma)s

o

uoneAnow % punolibxoeg

.

MBIAIBAQ



SyJJewal [eaausb swos



£6/v°d — $00Z 1eISPION ‘lulfezzy 'y

=

[(6,6T) nautegd]

:m.\m_QEmm [ew.JOou alelleAl]jnw e uaaS IoAa Sey OYyM,,
ng -

‘SISA[eue elep ajeLeAlnw 0] [eJluad SI SSe|d [ew.aou

yoeoudde
oldwesed-uou pue daweled usamiaqg abpuq &
Algixsy) Arenigae, Jo saljiwe) 10N1SU0d &
9SBI aJelLIBAIINW pue Jejeds ul ‘Ajlwe] jewiou pusixa «
sasse|d Juawesed 3|gixa)l) pIng 01 JUeAA

Sa)elIeA SNoNUnuod 1oy s jpd Jo saljiwe) daweled
IXa1U0)D

UOITeAO|N




£6/5°d — $00Z 1eISPION ‘lulfezzy 'y

_‘ [~ (+-0002) " 18 Z10X '(9.6T) Te 10 Ied ‘(L66T) G-
aor ‘(066T) Ae % uosulyoinH ‘(z/.—0/.6T) 210y 7 uosuyor ‘(0SET) Snouolald SMaINSY]

""'SIQUI0 @

SUONNQLISIP [RUONIPUOD BIA uonedlj0ads &
ae|ndoo =
:9SeI [eUOISUBWIP—P JO J1y19ads aJte sayoroldde swos &

punodwod pue sainixiw

o

suoisuedxa yjiomabpy e

suonew.lojsuen—y pue —bH s

Ajlwey uosuyor &

:Buipnoul ‘yoeoidde uonew.lojsues; reulbrew

o

A|lwe) uosiead (a1elenlq) &

AJ101s1y pjo Uy



£6/9°d — $00Z 1eISPION ‘lulfezzy 'y

-

92UaJ3Jul 3|gel|al pue Asea mojfe

uolnelausb Jaqunu wopuel 10} &

Buljspow |eansnels 1oddns 0y &

(s)wsiureydsaw [|eaisAyd, yum uoneioosse

Jpd Jo s)oadse

aWOS 0] payull Apoadip ag pjnoys sisrsweled
Ajlwrey jeuibrio jo santadoid a921u urelal
Buiuonipuod pue uonezijeulbiew ispun Paso|d
'019 ‘Jp2 ‘sjuswow ‘Alisuap Jo wuo) ajdwis
-9|ge1oe. Ajeanewayrew

Q@ 9 9 o

SISO1INY pue SSaUMB)S JO SadIpul Jo) abues apim yiim
adeys ul Aljiqixal} ybiy

e1eld9pIsa(




€6/,°d = ¥00

yoeoadde ue
:Ajiwe) rewaoN ayl buipuedx3




£6/8°d — $00Z 1eISPION ‘lulfezzy 'y

[0 = (z)m 8se2 10} (86T ‘SCS) UleZZY]

DY {()mlp [ =

{z=Al0> (W)= x}tdt4a = {0> ()™ — X }d

¢

T

uspuadapul ate H ~ X pue o ~ 1] ‘Jjooid
‘(-)m uonouny ppo Aue 1o} AlISuap e S

{(z)m;p () ¢ = (2)f

uayl ‘0 1noge alnswwAs ¥ uo s jpd ate ,H pue % asoddng
(8sed Q1) ewwa

.

|

1|NsaJd [njasn 19A ajdwis



£5/6'd — ¥00Z 1eISPION ‘lulfezzy 'y

e
i
T;‘a.ﬁ .._.\Wh.,

_‘ (20 +IN/00)p/ (204 00)@ (2)¢ :UOISISA papUBIXT, “

Ipa SN I0} (V=) = (V2 —)p —1 @
(0-)NS ~ Z—Usyi ‘(P)NS ~ Z J| &
(T‘ONuego ‘0 =0 Jl &

.S10k] JISe(q sWosS

(O)NS ~ Z
I X 20 ‘7o

{(z)m}p (2)°f
—~—

(#0)p ()¢ ¢ = (0:2)¢

:Aisuap (T'0)N 8yl Mas, 0] eWWI| asN

- N

(T = p) UOIINQLIISIP [EWIOU-M3XS aY| |



€G/0T°d — ¥00€ JeISPION ‘lulfezzy 'Y

g

o

T
00

0

0
(uI'T'ONS Jpd

90

80

00

c0

70
(S'H'OINS pd

90

80

g

o

(T = p) s.4pd NS awoS

T
00

0

0
(0'T'OINS Jpd

90

80

70 20 00
(G-'H'OINS pd

90

80




£5/1T'd — Y002 1eISPION 'lUI[ezZY Y

B (¢ +1/(@ = D) NS ~ (10 0)xem

'SONISIeIS 18pI0 &

?T ﬁ\/\%v NS~ TAz0—TN + |00

uayr ‘(T0)N p1t ™A 0 Ji
'NH+[BWION JO WNS @

NSH ~ L+ < 1[0 104
ANQ — H\/\Qv NS ~ 0 < 11|97
uay)

'd uoire|a.100 pue sreulbrew (T'0)N Yyum en ~ (12 0)
Buluonipuo)

.

SISauab JO sw.10



€6/27'd — 002 YeISpJON ‘lulfezzy 'y

{Himla—m=n ‘o0<nlm

NQ — ._” = %
:(H uanib) ,abeiane anoge,
(c@ — TN /9 Tep ‘e )NS ~ (0 < n|lMm) M yum dnolb 1no areredas
(22 T N ~ M ey Teq [ e o [ M
Ay Y| I N H

owm oﬁ_VN om_w b ow— ow— ow b

oy

09

0
Rusuaq

08

[

00}

[BWION - - - L
NS

T
0clk

ueaw [euol}ipuod anoqe dnolb

a|dwexa , aA119N11SU09,,



€6/€7'd — 002 YeISpION ‘lulfezzy 'y

-

[(866T) eUBOIYD (986T) 9ZUBH ‘(S86T) lUlleZZY]

0l @

(2 + ¢/ /P)NS (pafeds) ~ (1°0)N«(P)NS &

P FHINP=0 (190D 2T = AN%? oSN 10 &
uoneluasaldal NHxN Wolj Sjluswow ppo &

(T‘0)N 1O sawes ay) ale SjJuswow USAS aduay &

0 Jo wapuadapul ‘X ~ .7 &

uonounj suamo st . ‘(02)rg— (e ={*>7}d &

sanJadoad ad1u sawos



€6/¥T°d — 002 YeISpION ‘lulfezzy 'y

_‘ X~ o2

Al1adoud su pue ‘jpd NS surelqo (996T) siaqoy
:SalsneIs 1vpIQ &

uonoNAsuo9 Joud abels-oMmy e wWodj NS3J urelgo
(9/6T) pleuoa 7 uebeH,O ‘1Xxe1u092 ueisaAeg ul =
UOS|SN pue Uuosui|Ipn ‘[Sueln ‘modiT ‘uleisulspn
AQ suonnqgriuod Yyum uolissnasip ‘(y96T) "wouydal ul s
'NH+W.ION JOo wnS @

'] ‘UoNeoNPa

ul ‘jauuosiad Jo SS820.d UOI103|9S UOIIBANOIN

‘SjuswWowW oM] 1sJ1) Jo santadoid swos pue

1 < 01|T Jo ypd surelqo (0S6T) wnequilg
Buluonipuo)

. |

saoueleadde (Quapuadapul) Ajae3



£5/GT'd — 002 1eISPION 'lUI[eZZY Y

=

‘019 ‘[ewou Sa2ald-oM)
:S91N0J JUBIRYIP AjDJNuUd aye1 10 &

[(200Z “19neag 7 pjoudy UOo UOISSNISIP ul) ueuysuyered]

(T‘0O)N JO Sansie1s JapJo Ylim uoidauuuod
Nou  y(20)® ()¢ x uelsuod = (2)f

[(€002) Z30% *® YeferepeN]
'+ 'suondo Auew
‘® # H YlIM ewwa| snoinaud esn &

| -
Jpd ewiou syl Buimays Jo sAem 1ay10



€6/97°d — 002 YeISpJON ‘lulfezzy 'y

-

[(€002 ‘d0002) Aosmad]
(swes ayl a1nb 10U 1ng w0} aAodge 0] pale|al)

92412 8Y) Uo NS paddeim ayy &
[(0002) v # Pauem] J11SIBOI-MBMS @&
[uolsian arelreAnnw apnoul ‘(gO00z) Janeaqg % plouly] >£OD®U->>®V S @
[(v66T) eAndseberequy pue veuysidiered] gor|de]-MOXS @
[(7002) nUO % 0192121 ‘(986T) IUl[ezzy]
d3s < syre1 (ybi| 1o) Aneay Joj
((»lewloN Jo a39 Jo) uisip Jamod [enuauodxs O/ &
o () # (2)of  (z0)p ()% ¢ = (2)f |

SUOIINQIJISIP [ew.Iou-uou BbuIMaXS



£5/.T°d — Y002 1eISPION 'lUI[eZZY Y

-

syoadse [ed11s1Iel1s



€6/87'd — 1002 YeISpJON ‘lulfezzy 'y

S,
ol

_‘ 055l = 9/u/N L ‘608870 = T4 EhL

[(T—0v¥ "d ‘9v6T) JowelD (TE6T) JalleyD]
Suig 9T 01Ul QZ woJ) padnoib-al erep 910N

TE6T 'I811eyD :92In0s ‘000ZT=u
(ww) yipeaiq

G¢8'0T  S.0°0T GCE6 VAR Ge8’L SL0°L Gce9

620 ¢T 2Pl  [ewlou-mays - 8
610 TT 6T Japio pug -
10000 > ¢T €EVE 19pJ0 1ST -8

yriomabp3 - S ;

8000 €T 182 [ewou-60 , o <
10000 > €T 99671 [ew.ION % - 5
anfeA-d  J'p X uonnqUIsIq R T\ X

elep s.uasuueyor
sieB|nA snjoaseyd 1o yipeaig

. |

Blep sueaq s, uasuueyor :ajdwexs p|o uy



€g/6T°d —

-

.

¥00Z TeISPION ‘lulfezzy v

[ (+£002) 1IoLes
(£002) nuoN ‘(e0002) Aesmad ‘(666T) oluended # Iulfezzy ‘(066T) 09sI7 ‘(G86T) Ullezzy]

91aMas|a ueu) Jabue| sI aiay Jrews, &
WNWIXew [e20] auo uey] alow aAey ued g\ &

pasodolid suonnjos awos
U |[ews, 10} 0OF =0 e JNJJ20 Ued JIN &
uoneziaweredas a|jgeiuns Ag papioAe aq ued yiog
[(0002) ‘Te 18 Az1u10Y JO SBSed piepurlIS-uocu YliM UoIjosuuod]
Je|nbuls sawo02ag XLew uonew.lojul paldadxs laysiH4 ©
7 801 JO wu10d Allreuonels e shkeme <
0=01e &

-
1nq ‘ . aeynbau, S uonauny pooyiedi



€6/02°d — ¥00g ¥eISPION ‘lulfezzy 'Y

T uoneziialawesed pPanuad, SA 1031Ip, JO asn

(pooyia31160()z dAed. 3)Y0Id (pooy|@x1160))z anire|al a|yoid
ewbis ebawo
A 1T 0T 6 8 L vI z1 0T 8
| | | | | | | | | |
L m LG
- IR
- 2 L o
«Q —_—
5 2
o
-8 3 - - 2
[N sy
o
-2 L~
o
- 9 - W
o
- Oo = N

f S0 :1eserep sijo :jasejep L
pooyl|ax1|-boy ajijoad Jo ajdwexs uy



€6/T2'd — 1002 YeISpJON ‘lulfezzy 'y

-

[(S66T) o1n0epIA % AeAypedoyinip]

(YINS~80 (TN~ X

|Jopow 10} uoewnsa ueisakeg Jeaul| &
[(readde 03 ‘2007) opyiado % 0ssI osfe 98s (066T) 09s!]

‘00 = U ploAe
ued sis)sweled Jo uonewnss o] yoeoidde ueiseheg e

[(926T) preuoaT % uebeH,O]
(Yo o)y TN ~1l (LoIN ~9 ‘(LN ~ A

lolid abeis-om) wol) sesue NS3J &

|

90UaJ3jul uelisaAeg



UOIINGIIISIP NS 8¥elIeAl|NIA



€6/€2°d — ¥00C JeISPION ‘lulfezzy 'Y

-

=t /)

[(966T) alfeA elreq % iezzy]-&

S.Jpd JO Sse|o awes ay) arelauab swsiueydssaw oM] ay |
( ‘e)uonouny = (v ‘g)

‘(P ‘GO)PNS ~ 7

pir=1~_ gSEif@n ‘7

NTU (ROPN~N (TON~NU
'NH+WL.ION JO wnS @

(6 ‘9)uonouny = o

‘@'G0)PNS ~ (0<9|!n)
steuiBrew (1°0)\ AA@

0 9y ttry ~ [ 12
19 ﬂv ov N Aobv

.

Buluonipuo)

-
SISsuUab T JO SUOISABA a1eldeAll NN



£5/v2'd — Y002 1eISPION 'lUI[ezZY Y

-

M =0 (DU I)PNS~Z+3= 4

:S1919wWesed aeas/uonedo| ppy

(G'0)PN 180 ‘0 ="y " > ©
(2 de@ AC N\Ppg = (2)]

Sl ¥ 2 # Je ypd §i (05 °0)PNS ~ Z 8llUM INS prepuels,

|
UOIINGIISIP NS 8¥elIeAl|NIA



€6/G2'd — 1002 YeISpIoN ‘lulfezzy 'y

‘iz ‘iz
i ¢ t i i i il i ¢ t i i i il
d ds
o o
! -]
Fo N Fo &
—no —no
L0=%0
9-= p
z='n |, .
iz 'z
€ ¢ 3 0 1= ¢ o € ¢ 3 0 [ ¢ o
1 1 I 1 1 1 1 1 1 I 1 1 1 1
s s
) )
-] -]
Fo & Fo &
o )
N.OIHN_,G N.OHN_.G
9=2¢p 9=2¢p
N = _.U o N = _.U oo




€6/92'd — 1002 YeISpJoN ‘lulfezzy 'y

(698°0°0) 2 P (c066°0°0) > PTL <=
%9-- -0 10 X JUBISUOD  JUBINWIND JBPIO Yl-y <

GFS@ GCFN@QM@ 7 = AN%W@

:SjuenWIND 7 uonouny Punelauab juswow e
i —p={zMen  M=ou/gN={7}1
‘03
081 (PG P +1) = ¢

uo puadap saniadoid jewlio4
Juapuadapul-uoneueA ale 0 ‘(5 ‘3 sislvweled €

|

.

| — sanuadouad jewao) awos



£6/,2°'d — ¥00Z 1eISPION 'lUI[ezZY Y

-

uolyesijeulbrew Japun paso|d 0S[e aduay
(P VOV 3V +D)INS ~ AV + 7
suoljew.lojsuel] aulye Jspun paso|d SI sse|d ay)
{z>1huo>%—}tde=1{*>Zz}d

Alowreu ‘T1tPp7 1o Jp2 eIA paindwod PA/S 1O 1p2
alelen IPAr e alinbal
Nen(g0—1)+PTU[e=27 <

In(0n)uSs =7 o
J0 Aue :siagquinu wopuey

|1 — SanJadoad jew.o) swos




€6/82°d — ¥00C JeISPION ‘lulfezzy 'Y

-

[(z002) BuenH 7 edno)]
'PNS ~ X usyl ‘1 =4 ¢, Y reyl yons y Aue loj
("O)NS ~ X | Y

I T+ X =01Ind
'R ={X}Henpue 7 = { X7 yum (L ut) ‘Ale sq X 197

'SSe|0 [ewlIoN ay} Jo Aluadoid umoud-||am e Jo |9|jered v

| L
A1aadoad uoljesiasloeleyd v



€6/62°d — ¥00g JeISPION ‘lulfezzy 'Y

[(;eadde 01)

opiyiado] % uouso ‘(T00z) opiiado (TO0Z) Te 18 uouao ‘(€002 ‘666T) olueldeD 3 lulfezzy]

(X)L = (X)L

2
'pdl 2 T |[e 4o} ()L = (%)L
eyl yons ‘(+).J, uonouny UsAa, ue Joj [esouab alow

AV AT XV X

usyl ‘(0 ‘G 0)PNS ~ A pue (GO)PN~X ) &
10|d ansoubelp adA1-AjeaH 01 spes|

MX ™~ Aw - \CHIGFAW — \C 4

swia0J aneapend




€6/0€°d — ¥00¢ JeISPION ‘lulfezzy 'Y

1} NS Joj10/d OO sAresH

so|ljuenb arenbsiyo

4! al 0l 8 9 4 4
_ _ _ _ _ _ _

ot

¢l

142

$90UBJSIP SIqOUB[RYR}\ POAIBS]O

ge

37T Buisn 1) NS pue jo|disneds

INg
0¢ Ge 0¢c

oy

0S

0L
g

(z0z = w) erep 10ds Jo a1nsu| uelensny

e1ep S|v ajdwexs jedrswnu




£5/1€°d — Y002 1eISPION 'lUI[eZZY Y

[(£002 ‘SCS) WNBYBUBIS 7 1UIeZZY ‘OlueNdeD] &

uolneziioloe} paseq Jayawered v smo|je pooylayi-bo| &

(203 °3)PNS ~ £ Jo pue (5‘3)PN ~ N ™+ 3 1o sydeib
aouapuadapul [euonipuo ayy usamiag diysuoneal e

(suonousal sawos Yyum)
A 1o} ydelb asuapuadapul [euonipuod e pjing ued &

:S|apow |ealydels

[(e0002) Joneag % plouly]
Buiuonipuod 1spun pasopP st {7 m+ 3 = A} ssejd NS3

03,0+ AL =00 (2 [0+ 00)p (15:7)PP X 1SUOD

f 1pd yum (£ < 09|10) = Z :NS .cmccmsm_.L

S|japow [ealydeuab pue NS



€6/2€°d — ¥00Z JeISPION ‘lulfezzy 'Y

-

[(+002) mosaneno]
Bbuissadoid sjeubis ul asiou urISSNBS-UOU 10} [DpOoW &

[(v002) it ® Wil HAIDIA BIA 3dUdI3jUl uriSaAeg
‘elep [rejurel 0] uonedljdde
‘Sjuauodwod NS Yiim sassadoud jeneds

|

$9S$920.1d 2115eY201S



€6/€€°d — ¥00Z JeISPION ‘lulfezzy 'Y

_‘ [“T =WV ‘0

= 71 3SEJ U0 SN20} Yum ‘(002) euljoN-ZzanBuiwoq % selieq-zajezuos ‘eydns ul pauonuaw]

(Laod + v :3a)ie/(v a3 —A)a)ie (U 3:h)P¢
NS |[eloug9)
[(yeadde 01) uojuas) % a|eA-ourR||oIV] NS [eluswepun

Q o

[(€002) opyiadon » 0ss] NG [@IIYOJeIBIH &

[(+¥002) ooueig ® AeQ ‘nyeg]
wual (+)PP e SOA|OAUL ‘p = 1 8SBD @&

[ (e0002) Joneag B plouy ‘(586T) uIezzy] SWIS) (-)¢ JO 1oNpold &
.S9SBI SNOLIEA

PHUNT ~ (17°01) a1aym (£ < 00|T) = 7 18pISuo)

. |

SjuleaIsuod sjdnniN



SUOIINQIIISIP d1eLIRAIINW
J1119WWAS JO uolleqanlisd



£5/Ge°d — 002 1eISPION 'lUI[ezZY Y

[uonenwioy Jayloue 1oj (Z00Z) UIBN Ues % ould |ap ‘a|[e/\-Oue||a1y OSs|e 93s £

‘(readde 01) opyiadoT ' uojueD ‘(€002) oluENdeD 7 1UIezZY] F_ \

'SUOI103IIP JBYI0 pue ‘5 [euoiSuswip-y 0) PapualIxXe aq ue)d
‘T = p 9Se9D JO awes ay] A|enuassy °jooid

pl 2 IO D (T)m— = (z—)m

‘3’1 ‘(-)m uonouny ppo panjea-jeal Aue 1oy AliIsuap e si

P2z ()} (2)0f 5 = (2)f

usyl ‘Ajaanoadsal Yy pue
ul 0 1noge alBwWwWAs s jpd are H pue 0/ asoddng “ewiwa

safnisuap painojuod Ajreandie sepnjoul ‘g'N

(i—)0f = (fi)0f 1,3 Ul 0 INOge AnBWWAS (jenusd)

. |

pdl O3 }[NSad JISe(q PU-)X




€6/9¢'d — 1002 YeISpION ‘lulfezzy 'y

T ‘(1) uonouny uana Aue Joj

uay
H=)m}p (2)0f z = (2)f yum ‘[ ~ z pue Of ~ g ) ‘Aiejjolo)

1=)mp ()% ¢ = (2)f

AlIsuap sey

AéSAN:\T|
(K)m > x 4 >W|N

uayl ‘uspuadapul ‘0f ~ 1 ‘' H ~ x asoddns

. |

uolyeluasaidal 211seyo01s ajdwis v



€6//€d — 002 YeISpION ‘lulfezzy 'y

-

SSB|D 2B WWAS-MaXS, ay) ul Buimays ueyl aiow SI alay

‘S191aweled [euonippe aJe ¢ ‘1b ‘ed ‘1d g1aym

(¢fith + filh)sod + 1
(eficd + 1ild)urs

2P+ T

(A)m ()5

i

Ag pagJinyuiad

C ﬁ . (QQg (v0)g 1—q10F
NS =)= =1 T%mm — 1) T%M%H T) =Y

-(1°T—) ul pajeas ‘jpd elog ousWWAS e 1apisuo)

.

|

a|dwexa ue — Aljiqixay) ybiy ureiqo ue)d



x

0
2>
EERE
(5588550
2 2
\\#uu%hon%##%%

7R 2555
s
s
R
IS

{

Jjiiiny,
)

A d__

—

L
7A
23

!

“\

|

R 4 ‘
|
y

=—
—_———

===

=

—

——

=

—

A
A

=
—

—

paf
df

=%

—

S

—_—
—

—"

==

pdf

%MWNWMWWMWMWMW@”VJ
g
g
R s
SNl
A

S—=

=

S—=

0
AN
VSRR
/9%%%

AN

R

SN

((e'e)(t'1)'€ *e)=(b'd'g'®) (v'z)(e-*2)'z ‘eg)=(bdqgwe) (t*gz)(t'e)'gT ‘¢)=(b'dqge)

o
//,.s\\\\\%g\\ //
VY
o
«\\\,

(tr2g)(e‘1-)'T ‘€)= (b'd'g'®) ((o‘0)(8‘8)'g ‘2)=(b'd'g®) ((o'0)(e‘e)'e ‘z)=(bdqwe)

s, Jpd v19g 21138WWAS pag.anliad



€6/6€'d — 002 YeISpION ‘lulfezzy 'y

-

[(e002) owendes 2 iezzy] *BHuUIYy) awes ayl A|[enuasss,

‘Sjualpalbul ayy Jo a210yd arendoidde o) :Smau poos)

[(T002) A2Q » odueId]

alelleA NS e 0] 1010e) 3|eds wopuel e Ajldde ;g ainoy
[(666T) oluended % 1ulezzy]

(-)m pue (-)H awos Ylm ‘ewwa] snoinaid asn Y a1N0Yy @

(5,5, 5 — )] 4 L1900 _ (yoy

J

. |

Sa1lIsuap [ealdI[|3-M3XS



€6/0%'d — 002 YeISpION ‘lulfezzy 'y

-

[(€002) Bued ‘(£002) oluende)d » 1ulfezzy]

Jusauodwo? J1BWWAS
uowwod yum sajeneA eandija pue reandijja-mays
10} dwes ayl S| swuoj dnelpenb Jo uonnqglisip syl

o

SONSIeIS J19pJo BIA uoneluasaldal os[e ‘c = p 9sed 10] &
A -0 — TN +P1|0Al¢ :uonippe ein ©
‘(0 < 9|1n) :Buluompuod BIA ©

sajeleA reandi|@ yum rewsou buioe|dal ‘pjoy
IINS SajeleA NS J10) suoneluasaidal onseyools om) ay) &

. |

saljiwey [eondi|je-S pue NS jo salbojeuy



€6/T¥'d — 002 YeISpION ‘lulfezzy 'y

_‘ 10/d-dd pue -0 10} (2‘p)J X p ~ (3 — \CTGP@ o

'99U8J3JUl 1SNCOoJ 10} 3|gelNnS
'SIS01INY pUB SSAUMSYS JO S32IpUI JO abuel paywijun

1+ I3 — 1]
. (3—fM)m 0= (f)m
N}A v -

a+p
aIaym

(p+a:(fym) Ly (a:h)Prg = (i) f
jpd sey

Nm\ﬂl\w - W = A
usyy ‘1/7X ~ A pue (0 ‘GO)NS ~ Z H

|

7-M3XS :8Sed AYl10Ma]0U W



€G/2t"d — ¥00g JeISPION ‘lulfezzy 'Y

|[apow | S pue |apow [ewoN Joj 10|d-dd 1 1S ‘U NS ‘orewnss olnawereduou
sse|b sse|b
sse|b
0T 80 90 +¥0 20 00 0T 80 90 ¥0 20 00 Gz 0z 6T 0T 50
| | | | | | | | | | | |
no.”.v.l w n%.l w _ :_ T ::,:;::j_.als_j, T TTT _ [ ,_
® & - =
o oo
& Lo
L o o
o ) : - S
o @%
Qo K
® %% 2
o%.n..nV L < %% o m.
O IN @ S g
o. o) =
@ <
) [0 o
& S
o <
o - & o= e
o - 2
o. am m
o %....
© S
-2 &
& o
&
2
& . &
- o
uonnguIsip 1-mays 1oy 10/d—-dd uonnqgLIsIp fewJou Joj 10jd-dd 1}1S pue NS ‘omawelreduou erep 1aqy-sse|o

(¢9 = u) sse|b 1aql) Jo Yyibuans Bupjeailq uo erep

.

|

yibua.ls sse|b aaq) :sjdwex3



€6/ev"d — ¥00Z JeISPION ‘lulfezzy 'Y

UJlsIp LS pany pue sjenpisal jo welboisiy

sfenpisal dsdo
90 7’0 20 00 20- 0T'0 S0°0 000 S0°0-
[ _ _ _ | _ _ _ _
L] r°
— N
<
o
2
3 ° 5
< 5
@
g
o 3
-2 3
— O
o
o
L o o

saJ Jo welbolsiH

(09 = ) Xapul dSYD SA SUINBI SS3IX3 NN

. |

suJanias N -ajdwex3



€S/7v'd — 002 YeISpION ‘lulfezzy 'y

(2807 ‘©) 10} (7 2Ane|a1)So] g— 9jj04d

S0

0T

0T

ST
(3p)Bo

I
0¢

g'¢

2oueIA3p 3]1j0.id
ell9lRW W 1aserep

|]apow | S pue |[spow few.op Joj 10jd-dd

80 90 ¥O0 ¢0 00

enauew- W

e

®

[}
®
(o]

#

o
kel
&

@.

00

c0

¥'0

90

80

0T

enauew W

80 90 ¥0 <¢0 00

.
o

Oog

=
=}

uonnguIsip 1-maxs 1o} 10|d-dd

[AY]

¥'0

90

80

L =
o

uonnguIsIp fewJiou Joj 10/d—dd

suJanias N -ajdwex3



€6/Gv'd — 002 YeISpION ‘lulfezzy 'y

[ (700Z ‘SCS) UOWBD B B “(700Z) LSS 73 Jakog ‘Buem ].£

*(SUONIPUOD YeaM BWOS I18pun) SSe|I-ASHS Ul dsuap S

{B—2)7}H (3 —2)%¢C

sse|d ayl "y 9a169p Jo [eiwouAjod ppo ajousp (-)Mf 197 &

'3 UBS0YD ay)l uo spuadap uoinestioloe) ay |
'DPO SI ?Mm pue ‘) punoJte J1BWWAS SI 2/ a1aym

{(3—x)m}pp (3 — )3 g = ()b
Se paslio)oe) ag ued ()b jpd Arenigqie uy &

{z)m}D (2)% ¢ =(2)f  :ssejpASAS
|

-
S, Jpd Aueayiguae Jo suoisuedxa bulpjing



suolyealjdde awos



£6/.v°d — 7002 1eISPION 'lUI[ezZY Y

-

[(666T) 10 ® Ao@ ‘uay)]
SISAjeue asuodsal SNOWOJ0IP IO} MUl| MBS, &

[-018 (T00Z) ‘Te 18 nyD ‘(L66T) ‘le 18 0122101 ]
SaIpNIS uone|nwIS ul ,SaAlruldle, adnpoid 0] &

[(002) unpfIN % a18INA ‘(£002) UNININ % olng ‘(986T) UeAes]
- ‘Aoualolya [edo| ‘Alljewiou wodj salnyedap [ed0| &

(anoqge 29s) uonngasip e arewixoidde 0] &
Ingasn ||ns ‘.uonealjdde, ue Ajeal jou

|

100] [ed1rewayyew e se asn



€6/8v°d — ¥00Z JeISPION ‘lulfezzy 'Y

_‘ [(+£002) 1pasouel “****(LL6T) IPIWYDS % [|oMOT ‘Iaubiy]
(200 = TN + [tulo=) 0+ (g 1) f =
13C0 + _N:_Hb _ AQSHVK —

|J9pOoW J31uol) 211SBYI0]lS &

[(266T) 11 %® sedo)]

{ea'13tuoo = ¢ ‘NSg 8dAl = (0 < z‘z|N)f <+
(TO)N ~ @3 ‘0<t+x L=z :ubsuondgles
(T‘O)N ~ I3 ‘otz ¢g=1fi :ubaasuodsal

|]apow uewoaH pue buldwes (wopuel-uou) palds|es &

|

.

Seal® PalIauul)



€6/6%'d — 002 YeISpION ‘lulfezzy 'y

[(£002) BN 7 seianbi4-nale|n ‘uosiydly ‘(€002 ‘sisayl A'ud) selanbi4-naje]

suonisodwooqns
pue (r ®q) @ » :ITPg U0 T JO Suonew.lojsuel)
9|ge1NS JO 2INS0|d saAlasald PN Jo aoe|d ul PNS Jo ash &

s,!fi 0] eyep [ewWJON SreleAnnw Joj spoyiaw Ajldde uay) &
salJadoid few.soj JusluUBAU09 JO 13S e salkolua
‘pef1=10) ‘(T+Px /fz)3o1 = A

‘pal 01 Uolewlojsueld) Yy uosiydlly :yoeolidde Jeindod &

seaJe siayjo buowe ‘ABojoab ul eyep Jo 110S Juanbal) &

=0
AH — .m&”w ﬁ._n% D lr m_v H.Ism S X Aﬂl_%&ﬁ s QHV

o T+p o

elep [euonisodwo)



€6/0G°d — ¥00g JeISPION ‘lulfezzy 'Y

-

[(teadde o1) opiadoT % ossI] (¥002)
‘e 18 o1dondde) ‘(7002) opylado % ©INT aQ (€00¢ ‘sisayl) uogoiald ‘(666T ‘sisayl) euoo]

S|opow AS pue HOHVYSO HOHV
JO Sjuauodwod ul SISo1INY/SSaumays bunelodiodul e

[(xeadde 01) ‘[e 18 AanteH ‘(£002) PesIN %2 %009pY ‘(666T) SOINYS 9 4200pY]
S|e} 1e) SMO|e 7-MaXS JO asnh
A103U) UOIN1D3]3S 01]0j110d 01Ul [|]DM SII} NS SleleAlNW &

|

.

aoueUl} Ul suonedljddy



€6/15°d — 1002 YeISpJON ‘lulfezzy 'y

-

' '948y) Ajaeau



T Jinjasn Ajreal siy1 Jo |[e s|
¢.saadoud paquosald yum uonewixoidde 196 0] moy
cuonewixoidde jo adA 1saq, Sl yreym s

INg ‘uonnqisip Aue ayewixoidde ued

9SkI [eW.ION-UOU 0] [eWJION WO} SPOYIaW SNOLIBA PUdIXa
I\ 01 SeAneulsle &

J7IN 10 sanuelndad awos ploAe s

:90UBI3JUI Ul SBNSSI SNOLIeA

(¢,7019 ‘sISAjeure eiep Joj Alljigelns ‘suoioauuod
‘saladoud 1Y) 1noge 1eym :sansnels 1noge Sso|

.

swiajgo.d uado sawos

‘apis Alljigegoud uo siseydwa) sjesodoud jo spnijjhw e &

|



€6/€5'd — 1002 YeISpION ‘lulfezzy 'y

-

NS /11°pdiun-1els - uiezze//:diy

e 019 ‘alemyos ‘siaded awos ‘saduslajoy

|

$90.1N0S9Y



	Overview
		extcolor {viola}{Some general remarks}
	Motivation
	An old history
	Desiderata
		extcolor {viola}{Expanding the Normal family:\ an approach}
	A simple yet useful result
	The skew-normal distribution ($d=1$)
	Some SN pdf's ($d=1$)
	Forms of genesis
	A ``constructive'' example
	Some nice properties
	Early (independent)
appearances
	Other ways of skewing the normal pdf
	Skewing non-normal distributions
		extcolor {viola}{Statistical aspects}
	An old example: Johannsen's beans data
	Likelihood function is `regular', butdots 
	An example of profile log-likelihood
	Bayesian inference
		extcolor {viola}{Multivariate SN distribution}
	Multivariate versions of 1D genesis
	Multivariate SN distribution
	Some $SN _2$ pdf's
	Some formal properties -- I
	Some formal properties -- II
	A characterisation property
	Quadratic forms
	A numerical example: AIS data
	ESN and graphical models
	Stochastic processes
	Multiple constraints
		extcolor {viola}{Perturbation of symmetric multivariate distributions}
	Extend basic result to $Real ^d$
	A simple stochastic representation
	Can obtain high flexibility -- an example
	Perturbed symmetric Beta pdf's
	Skew-ellipical densities
	Analogies of SN and S-elliptical families
	A noteworthy case: skew-$t$
	Example: fiber glass strength
	Example: MM returns
	Example: MM returns
	Building expansions of arbitrary pdf's
		extcolor {viola}{Some applications}
	Use as a mathematical tool 
	Connected areas
	Compositional data
	Applications in finance
		extcolor {viola}{nearly theredots }
	Some open problems
	Resources

