MIDOCEA|

UNIVERSITYl

Project Financial

Management
Prepared by Dr. Walaa Mohamed

PMG 615

Islamic finance part 2 and Introduction to Big Data Techniques

Lecture 10






S G Lelina gy Leslanls s Ll gal gsiic dasw Jundll 1s § (23l
259 LN Blass agie gb 133 e 51 e ayee 333 g3l ¢ el sehill
‘;L.ulb J;EII gl (o0 asliall 2dag usiall o Laps e B3aale colaad] adgs
SBLALS Lglante, el 1550 1,_-.13 LLially 3,Ladly ey pliuaial

_—/’

MJLJ.UJ

Jaf}!le.dl 1
‘}}Lua\)ﬁu&ﬂ'w Ju_\w_n ,S\L},ww_nmo,&,‘yv
‘_BL}:'--’AJ‘C'JML}'{‘:JAJJ‘QI“‘J“}°JQJJ‘C°-’QL'J‘('TL"L}:"”C‘J“’J‘C:”
Azl s

BEEN Iy

(Jadt il G i (el

TG Caaal

(.f‘y*"' ‘A-.H' Cpd dia gl AlliiaS O‘H‘)“

-

Ja

-usl‘_}>-\_,§> 8 a0l 655 8 275 LY g b gol diadl Lim dof Hnr o L]
oot Jr Y adl ols St Jots 5 ladl o O el 1 0 3] «ébjug;;;’c.n
LgJJICJl_,b)luqu::JIL};:JJI ,Mgu;uojLA|uY‘du|thw,51
ga bl 3] p)\;du\@nuy_@u;v}‘u_sf.uuu&wﬁw\,mw,ﬂ
Ll 25282 Y1 &5 455 L5 JUH el n el ey Jor W ol o Jai
e o Al 35 A

q..mdjflMJMJ}wf_n}Jwﬁ_n s ol G, O
e;ujauu\f)\w-\o\ \}Jb.du-\uaﬂwéﬂw‘_}e-wc?ﬂfl{)\
oioJ;zxL.lezL_;S}\s;u;Ua}_;;L_spﬂua@gxﬁms“w
A § el Sy 855 polis g o pnalininy Al anils o o gl 5%
R ) FETHUPR PR O P [ES B R PNV Y ORI RN]




JJ;..&.E.&J-ILQCLJQYWJA) ﬂ)bLmdu»UILg.Mume
caLli ORI RURTS¥AY o ol Jsanll s J.:La.-\ JeV ed ol b
CaLll oda Jli C.L.lj uw\)ludt— J_g.._ltd(_}pll.wo.\..p VP
,Le;n;f_,lul..p\ﬂ

uL,Ji‘....Ld.x_cL;l‘J.uJ\.\.pmJl f.xpobCUlqu})uﬁul
.uo;.u.uguﬁ)m,fﬂuuﬁwwa\@uumotwm,.ll
&CUIMM 0393 Al ) oS ads e dog Ju,,lw‘um
15) Lol adyy Lo o O s (51 01 J2 50 el OY ) T s
ge o d

J\Sl,u;d\wMIM&\Jlu«Jioﬁuidmwﬁo\fML:C.......,

o)l dsa OF Ky Lo g G, s L,a.llwin..s)Cu)JJL;LIJAJI
ISP W[ JE S FEEAREE S0 (RENURH -5 S GRS WA L 1]
U L aSUgre 515 ome ol ST ol g g0 I WS o ilin o 3L 010 OY
AV o o s g 500 Toe 038 5 418 gl ol A0 a5 e Uelg o
By Lmdly | gl Y 5 ¢ o plall s ol gl g W) e Uelgas O 153 5
e bt e b 5B Lzedd 1S5l oIl e bty 50 531 S s
255 g s el e ST e of IS 3 e TS 5 Llag g1 e Y
GOIBH Ll 6 ,al) G Ko Bkl JUH e ) JU1 e a3
(2) 03,5 JS oo BN S G 5l

12 4_.8)

NNINIPOPERRNl) -2 <



b el eyl bl s on OF Y Gl o B Sy g 1
wiﬁurgoT&&@IM1u&&ﬂ\é&oi@w\,cc},&‘hﬁ_jLG;J
Jeidl G Ll By il e S A dal ) (s et L
S G Al Wl I3 ) el e Baldl e Ll daidl 2, Sl
) faedl SV e Y1 IV s e Las 1 a3l
L;i——J.L..J\dwce.Uﬁu»)djp!U.{e (Mlﬁd)&.@dY1¢L~.U
=l usl_i., s &Yiw‘“ e sl |Js Ca.U\ J_>L, ade CJU \US
oIl g e Bl ae s Hda s L sl S oIt s IO Lgadlis
u‘)‘J“’u““gf""’J“‘L“ (B)Vd)L}KJ\dLSJlJ—ir.L._\Ju»JMJ&
ﬂL@,.quJMr.du\JJuLJlu»wlceLilr_m)lmwﬁw
I E R P VY O o= ol Llzeb « cpddd e 0 Lasy iz
IMt el ot oo O By B 5o Il 1 b a3 gy . po 3
Lef Camy‘t,-m,c_nﬁ;,um,ba;)uwg,,ddi (8l ol
4;151‘deﬂlupﬁu@ww)fm@wtc»um
BTRRE PWENRV- | c,)bwl.kmce.ﬂl 5 13) C;LJlA.L.m‘_g.Ulf_.Uqu!
A e b el 1ds

1
3
3

Lowinll

’ -
[ ]

duls
” "

a2alt e

5 D



1gYS (1-3) 3, dslall pladanl b bl o ol 8005

ws = a+ BXJ)Xa

DLl =Y el = T e

Vi
Ml)lmooﬁthamﬁlﬁ&?m)hﬁmb& =B
Lgad 135 02 OF 3 alodl 0 il
SV It =5

U Lgmad &)l ol 2y b U5 OF o, QW QU A5G 3 s o3

OV 8, dorly Oy gl dns dmy ptll dy 0T 55 05Le> 106000 4

(1-3) o3, Dbl 5o s 79 oo Lt I Bl It e OF 6 3 b il oyl
t S L 100450 sas Ll Y a0 S

9X6X10,000

\ =
o 10,000 + T00x 12

= 10,450

de atlh wiay Jandl ) A s b A ey W AW G L
Sobnsy (303, S 3 AS il e BT oL a5 0 S
SOt e (e ol N el ae ol o wbli dhE OB (g ]
aadl e Lgads OIS 13 daldd

e S35 S pe iy ol e Sl s 03 & La IS
@W@éﬂu&dlog‘O;J,J_L_gi‘,jﬁwnr__t.;;.s}olslsp.aum
st L st e Ll 0,8 Dl 3 I all (e 5T 0,8 il e
.(4V3)J_£:J|)‘:§c.afﬁl‘5aowtpigma]oi

L.lSE.L.ll_;:.AL?ﬂUb}»Jl(_,,L:’CJ}ﬁ.ﬂ)La.:\JIJIHré)(_}i.‘.li)‘:ér:})\s_g
JEE s N L a3 pandl 5 3 iltas il e )l5 o bl 03 %3
B el e JS Laaie 05850 A dRa ay SlenY ods e @y dlaidl
.WI@JL@



&8all a3

o LD

Ul o o5 O a5 2L 2V 6l JSTL ST = e e 0
@L_S,U\,_Jnu;mui.4)-‘3)-‘23‘,;;\;,,.11;;1:;%1\19@@;,41:2&;%,‘(@
Sl Sl LI W o 313 (U1 548 (4 03,5 JSCEN) G a1 Jadd
G s y— il e o bl adan Al SN —(65 pandl 4t 1 (3 23— adiz
Ve Jrau o ga ol e s 5 i s — et e g Jollhas

pcdlt e

MIETRRCPORT - < ;.




oI 0l il el Yo Lgiad gday Joimdl 3 dakdl ol OIS Lo 13

G oYl a3 e 0 | ¢ ol Gas 3 bl oy A% S Jeliazns

C.J\,,.,.uuwuw;f,u,s”quuwfj (lsr:)JiJl)

e JS Gl g et i i 3 S 0 K Ll La,y. w..nr_\.uwj
o5 K ells =25 S Baasdl v.:l—-.”dtﬁ_)‘

> 52l ise 3 Aol

Ragills 5 5l o 31 Ll 128 Bkt il da ) o) 1 el 0]
IV Ll )50 el e 0 ppalid) 0 ppolasi¥l Lgie ooy 552200 L0 1
el )5S 0e pa S o ol yay . Lindl S aVI G oy wldd VI
uu‘.j‘)l.d.“ o)l.....:—uﬁl.....a‘_,..“ copportunity cost sl 2lSIL Lgze O 5 pny rg.-ﬁ)
Lean 51 o o Sais Y o) IV gy Jdadll G

O gai 4 uu.x_Lng sl o s s e BN
gV pn Lcas ST SIS ) J g3l (o130 Gl
u,ﬁiuigwé.\]l).&J ‘M“Q%Yr&ﬂ}“fw‘
AL Dyl 0o O gy o (1M UL I P U |
0 Ly Al L s RS a,aJ\ulJL&baﬂJl‘_ng.m.aﬂ
2 b S e el s OY ‘Lmiuwﬁm,u\;‘u@

255 fhl OY Wpde b UG 5l ] fl) e UE
o L s 5l Ll eVl Lgzach on 230 Ll5 pils
m‘y‘rw I ol e Jo Y w.ndo;u) Jys u\‘_;.&.u A1
552l oY c:,,q..UA....o)lu.le\ Jlayl Lb\ Y«leu»Lumu»,UuI»
Y eldd. JJl_,\pu.al:v.....;caLac._n\Janls l,AﬁunL...aw..aLéu_._J
_}.\-"-\g_}’YJ}A.J‘O\wM‘bﬁ‘wbl‘)%ﬂ@)‘@‘a)b_)djfﬁugﬁg
I il ez Y S e 51

252l Loa N da ) e O ey ¥ il usladYI 0B (5 2 ig s
Q Ogdealy vgd . 52 AR 203 G o ) LB el 3] e Coad] 6 e 3 Y]

oo s i Y (s A Y01 Gl S O o s assllede Gk s of iy 1
U sl sl Bl e (IS5 36 . ceterus parabus b2 G L 2. J2 Y L,AJJIJ RO
Lf\‘.adcr.n.a.nd.ohu _Juaallwobbwz‘}a.qunq.@.ajb rM.UA:-__::)aJ|A.«.J

el T 3 2l Lo Sl e e 0 ozl U5 ol



22 L5 Y 350 01 0 gales ol Gl e Uy 15U, 5 d3ad
sl J yadll 3 il 4Bl

J= Y1 ezl t”" e gLl ol
cwa\Wc&)ﬁwd;\ﬁJU»\ u.aJlu.AJ.r—l L}:—YI s
) il e oﬂ)Lk.oYljaaLJlr.l.dLsa.mcqw)p e i
G5 Py JSG G A LB Lo 12y Y1 ol OF o 01 a1 gl
ol sy e 282 Y1 U5 S S ade sl Ny canlS oo o all
Sy, WU\}WJJ!J,Lw,Jg.UJJ&JI‘dusji‘u.ajd.uunwu
u.l;J;-LLL:.;J.»o)QuJJJlL_.,L\l}«JYedﬂldbwi.xpu.\.uﬂd;m
J:E;a;\g)c@_buoa\gfibudw\ﬂx}ndgbW«;:\g)d.iﬂ\l

‘-‘-’-L“OJJ”"‘?G«J) Saha
oo o ST T ety ol e TS Sl G Jants
do.x}bw:w‘_y-wwp.llu,ﬁw«w}dlL(.)\,aLudJU—I
&.La—.AL}SC:L).fP}Ao)J;o)JMLL.w“}G.,"J:LJ'Q)J.‘»’-J’:‘
PPSNURTA (K P DUET g e Wy PR B B ‘_,;wui
odas. b.lh“J_&L@JbJJLsA..)‘_’J‘C:L.HdU_)J;L‘»JJd)g;Q‘
f-’mJ;_}a..Md\\(vbu.o}bu.“g«.su\d‘wy‘dawﬂaw)l‘ﬂ

b U bl U daass Sl ge &

B I Slhzey OF o5 Y ooh sl e 1S (AU GlLeYI OY el
Gl 31wV G G W V1 0B s 5T g pay gl 0 Uy 52 QU
S sl Y1 ol dae bl e gl O 3e Sl (dane O
‘L.y180,90wc\,ﬂt}A@;@r@dmﬁJl)uuwmwl
Jogall & 903 e 1428 35 5lt S1E OF S . s JULT judt a 8T ey
03l b e iobius eall LMY Wl 53 dadl s daul s
RS-

plwll uoc .2

bl el o Joat @ gmall o5 56 Vb ol oS8 5a (Ll e
o A Le Lo 120 GG g - Joidl 3 bl oo al 01 ol caialt e
16 03,5 SN 3 gk S aiall § 32 ol L Gy ciall wLd)

S [JRY-4

Lazuall

auly

S

"




s

gil;-T&L..r..L.:Jd&‘cdlgudqu@LJlJinﬂlu.&JMrLJ\cu
rLJ\wdeiubﬁlw) L.a.»l.i.uﬂ.x..prl__,ul,.J\g_,_.le\w_!b
0531 71 65Le ol 13 Ll il i Gl (L5 OIS 3yl o JoT 055

.L&ujjubjﬁadniaﬁcsxrulwd&fﬂliuy;.UJ‘M_,\M.U
o)L..J-\o.,UaJ..m_,.Gj ﬁul»fu&oldi\nwleu;ﬁ_uw‘wt
uu&dwsppw\wdupunuwupﬁmw

«b&ledxulLéf!rLJ\wduA\JL@bMoxL,f»uuu
J Bla, Le,a..l..;s_J)dg\y\}\dubbyuwiujﬁul)gwl.x.p
.,Lojaj‘Lé....«S.b.xi)c’l:b_,:-q)G-\@jc)\»lSLn.aJ-u.L.J\u..a)o_)JfaJ;
\)b-csxggﬂ\dd\)\m.b.uﬁf)\.m‘ulﬁxjw

uu_}..aj»wdwoaﬁa&bbwcﬂﬂ(}}roﬂ}mwb&}d|¢w
)Jlbjﬂcew.bwuﬁubawu‘b L}..a...llds.i;u;drl...v
ualAJ}c_,uYL&bq_}AJJhb-\)ﬁ.JQ_JlC»J._q-LMLALJS:gJ\WUl;
sl p s Ol Gyl ool sl

G315 AN B2 5l L] bl A, ooall 1 0 65T g ns
Gl s Sl Jo 5l 5,08 Jat (gl) ikt ) BLAYLS sl ) ool

‘—’};"“JJ‘J‘b)‘w""d‘-“l"u-‘“u‘cl—“u‘u“-”)M—J‘L’:g’w‘“f““’JJ—J‘S:’J \\
.,\.Jl.bLé,_,d.sLllu_,S..ulw.xJ-H.u l:).gwscubja."Jﬁ.—.n CA.LHJW."_,\..DJJ‘UAJ
}L}-bq..!d‘w.b‘usrl..“u..bdn) Ld..n..b-l)d..;-bu_,n

—



g_ﬂu,;,;,m;j‘L;i}ﬂ\gm.n,&%;;;}\;ri.um&;@“su,b-..,\.u;
Jlerzad U bl i ls 5o Conaz s S p M Vs Lpny D 10 S b
sl N 1 Y Tl Gl B2 e Joladl connans LY L (Ll e
@O&YQTW¢J5—TJM ﬁmﬁvvwnlnoi&sdmu
ri.,}ww\yw.snwwﬁmﬂ,mri_mu,; JS5 A aal
_él.ac_...“u,r—
o R S (3055 |S okl Sy 2l e Jlazd 5 LD U
it aie y58.5 oallaYIC Lall )3

Jrd Bl s 4l Al il a1 e
Sl S Lo Sl b g5 o Tadh el | o Bt ol daialldol duuass
: Y | ] &Sl olialslly
Bﬂdbt}g)&j‘é!df)‘)l‘C—t‘_@:}-tu}Gﬁju odlcdayhawiuﬁauum Y
sl o sfsladl o 5o L3215 :

gluaiuil ude .3 L
i Jo bisf aze s plazaVl die '
A gl e geae Bl el lgnh (o (5 s
e ey ol § 342 Jorl gk 2 b Jo e (N e Ll 50
M‘MdM‘JwJ“gMULNYQ‘LFM}L&Jl)u\dru‘wf
sid 5% ;ug,_ujuc.udm%o\usutwmwd&,dwu
29) B (A2 yo5) femall Sy O plana¥1 i 3 o Sy (L)
QIS Sas s - ol e o Lo Lade 11 O 4S5 (Ennanl
wi{,\wojg:s‘ﬁu‘@u@;.s,éigcwogv_oi
S BLST e bl 058 01 S S - pandl i M2 8
IS o e S @0 0SS g Badaze ilads B
A gl dstall ) Lok ol e L Lol Ul
L) jolie o 05800 bl Sl deliall Glas (o fone (s
N O O R b  URSDEPURNSUR . &
s ¥ et (S plaaza V1 O s el b 5 e, 51l

JJLACJMiJSJ$b-UuLsCrJ|uLSLL;JAJJi )h’l ul.&hu‘lce.l;uu_,)wb‘u 3
534/3¢1235-1232:.3, 0l He



0590l bz Y al Je (sLé-to:LleSlJ)‘Ylolx:llY;i..c—b;.ﬂol;—.:;lld.‘yj
Azl b L sedt Iz ¥ e Sy e «;LAUWDA,L;.UUACLMCA,.U
ALY b gedl OIS 55 Lo Y1 sl e U bl Hols g L5 e

s Al QoS e i ey cplana T s S A by )Ll
das g 5t e g LSy by ands iS¢ el Lad 5 ¢ 6l Lgads
g&h&m@ﬁi@ép}umw%} el s e L5l ploanYl
.6@4141@1ij6@&&£ng“@|u..ﬂ

Al el plana Wl G el wbs Bl sl pde Lo 2andl oS- VIl a4l
ple bl asloorl 3 oDt 25l Aadite e Gl oDl YT aadll mag U5 uST
elgidl] (6 yg sl el o Bl L socll ploana Wl i Jag o) ,aY1. 1992
LISV D JSH s oo 325 p 3 b e Lo a5 I

AS Lat) .4
W3S 5 Lo (2 5 olall A oDy porlly 50 3 3,020 i) ge
I gol Lol gl e o3 ARaNES 257, pan dinS phill e | gl ol U1 § 2035 )
o bean bl Co sms o oo sy g2l OHINALL) 5 5ol 3 A5\ Ao s I

.\Jl)llf.km-L-\Jr.L}J_,_c.LuUA.LuJHSJ_J m«SJ.a_,\_ll“\SJ..dlASJ..H J& elgaall > T 4
Lra.h..uu,AJ,Sl%dla@%a&ubyh}f—gbucﬂaﬁgmiﬁfb‘ L»_,.J;UJ.AJLH
J..ur.....b 4.5.‘_9_)4.&”) MQ‘J‘%.Q.UJJL’NLJLJM‘_"I&!—LJ
L}..af-_,»_ﬁ_,u_m_s»'L&»Js_,..._,ulujajc(el):\)dh_pl.hl}unagdiylJaL-»-ubu.a\_lLUqSJ..s
_,ls Lg)»lobldm);l_,_put_.}',l;ub?lm_,._sd-usl)!._JL_.\);.LLUA.SJ_..L..._,J:_, cu‘,."
éﬁdb?‘)@f?J)LSJJ!:IJJJ‘t%—b#‘c«w?)h&k—ﬂ.@;‘db}-t_&mdbi b
S e a3 e g0l o M Gt ey 1y 3150 sl e il Y e (S0 2 Y
LSJL.>|‘_§J|J1g......J'L...-L;J|s..Ul‘
asji.cuLsu”nJu;uu_Mu),,u .J)\Jbu,umuwk.ulusﬁi_.dutusuu
L_—M)-‘JJL}—JJ u_,\’ldybr_iwx_‘l.‘a:-l.,-\) m_JL..r J&\_MJASJ..»JJJ‘JF&.JL—J dego s
. A.FL_au.a..a}u«.:_,ﬂu umuwua}s\}wrdp&)ﬂb&&bmuduul
J&LOHCL.._'Y\_UMASJ_.J;LJ_HUQJ sL..,LS&th_sJ.,a_aol._.ULaL}SL,:-wu ‘leu"ﬁ
cd..,a.:-u Ln...}”c.‘:__y\JJ'HQLA:Llu@L_‘ULM_‘UJJL» Jﬂlwu&ﬁur&uwt)kﬂ._»d.})
_\)LJ.\ L,;.J\dLa..uldTlmeShanngunJJLJl_,uY'lu»QauaoJ\abL@lb oLL@.adJ;l_,»..-bu_lLU«SJ.a
Lé,.l.o&'lm\.“ur-d_,ﬁm}x;blVLAAHLg.a_,mul‘rlb'lwlsj_jlwuum__)bﬂdL;AJ ;ﬂ.adSlJ.»
B2 O =5 o (S~ S ¥1 35 b L A28, WY el s g ans OF STyt
&;Jsdq.msf;,.gwém,‘w S eV Sl Sl e e 5 2llay U gadlt 3L
L:SLQ..LD A_AJaﬁ@cuUl(}p)ud_,»—uu)aJldiMuéﬁadﬂuﬁbyJ‘uLm_p{.o_}\:-\.‘llL
2 b e sal o gl o TINS5l s i 36y SSLA 20 VT ol 3
x_Jn.L!LIA ).-]SIASJL..J‘L&\SQ\)JJ) thﬂwuo)b-lu.bl-ldu‘cams)uh
u_...:vuu.:LGJJL.q..J a_,\.SGJLnA._.-J,Aca_“ \)L\_lllbr...:f_...l.r\) DJL‘Pli.nlSL;ﬁLpJ_’.a_“



Oiqhwlisfﬂ%rﬂ\@aﬂh__ﬁ}.QL».L;‘»_,TCL_,C_.,{CL,JRM\J[.L@E{L@
Sl 2 o ok o2 O s 248 s 88 2 e glhall o gl oS IO all oy
VT3S 23 0 Tl e IS APlie Sldie G m Cooes ol ol (i 5 3528
LW A5 G AT G S Sl 0 450 5 Hin 35, Ll ke et
e 35, e o 25 ) il ST g 3 208 )00] o 3 e o
WU T GRALLN L ol 0553 LAl g 2L, WYLl as Je Ly O

U5 Wl oy OF s Y U § e pa5,L 3 OY

(A8 Bﬂ) Z\SJLM )

(ol el y 3 4y o B Gauias)

2 M. 1 ik

:45\).& ASc
alS g/ 13 -
A oS -

Llisa Jla

s D

DSy 3l die S penan 3] IS, Tie Jo aos 3520 5,0 0555
G 4 S I e a5 .35 20 3 2o s M1 51 gl 3000 gl 5l WPy
eVl o A sh a5 s gaall o A DS 608 2N 8 e pall 058 Dl
S M el i (o s e OV el 0L Jf Bl 030 2y 3 b e
Ol oy Al dng 210 Gt QAL Al YT LY 5o e o)l
35 VI azy G- s sl OF Lo oLs 2 IS, 6] 3 S5 G e sl
(GAV e Ayt e BS I e 5 o L g5 S 0 Asbig s il 1T )
‘ ’ .U:a;ugaﬂoi,;n&;%J
il e Ll o L 25 ,LaN 01 (LI (D)1 5l e IS JHilS 13
a:;umL;,a;t‘&owyub}mn)gasfanm;wgwy%fm@gu
L ek 0TV 5 <0 5o o ¥ o o gl 5 OF ol g 0y 331 Ll 2l
o G50 52 2N e L3 74 bl ol o lalons L0605 Y o
B I YO gATRV: PO WY PN FN T E A R YPOC | KW g PN




[JRTY

Al

o sl

. O

AW dolall salS el AN is inba s 5 YU

Loy 5l 5 de deley ¢ o5k dis pn 5L tie OF B3 |l
EORES st eda 25 ¢ el BeliS el Sl o St ke sy
u;qu_\., Blae ded W sl a5 Y e 3,006 U3 w820 Lgoes
wuﬁ&_;lwdﬂ}dwtwylcjﬂrJ_Jt@ﬂ&wG;pd,_fu
O5ad SHLALL b gelt does Lol el L e G |3 S5 1 S BLias Ao
ST oaty elodst ST o o Lo oy 0 38201810 a2 13 B3l 0,555 O
S5 oS Joam 15 Ak Gzl 0 0S5 O o Kau |S . Lgr 5] 23S (e

ond T ol 55 s 5 st )y S o Y1 5 e U
5)®‘@J}“J5ﬂ("ﬂ“¢“ﬁ&?é-@)‘Qﬁc}b‘ﬂbﬁ%d‘ﬁ‘w&’
(115 VN QLW G i f6lin o o s 8 ms JUI )
(2 5 el 51 L5 053 pn o5 45 a5 O pla Ls JS A1 Lo o LT S5 S M1 Jo
A e el sl ok OF 6 ol ]

& ,Lall .5
Méiﬁﬁ.ﬂ]j‘d&‘\.ﬁ)@‘%ﬁw@ﬂ‘Cfmlimasf;wﬁj;qb '
e p o el e 2)Lalls dial o g £ e 22 Jord (o LAl
daadl 3 s oball o) e Jsd s )M\Mwu&fm@ﬁmuu,u
Lol Mﬁ}ﬂdé‘&fﬂld—dﬁyL?'LJ_)‘U_)L.GL‘@H‘JL’LCJMUAWL}P

O»Jdu\u)wl\l,sl»wui 2 pedidle g lai b jlzelis L

-~ &»
4 JLAGAM
(50470 iy Jually s ,2)

Jeadl <y

5 Sl Jla

s . . .
(U0 b e puaa ol 5) l C_:‘)“ é.i)._,u

IR -8 i<



M s s gy Ol gy e dlall die Gan OF s
blis dak j..a.:-w (iele 4Ll ColS sl Cffs'b (1 13 .ad b o
L.a‘j\....:\ Le_,..auu Jle L—JJ L.-JJL-.DJJ.B BEY LI L._Jl_)L:_.dtL}A m{:}m Lo g LL.-J_)L.QLI
{ayu L?,_H ol l(._.«‘)“ CJ—' sdn Whle Ol cA.ULal\ oda blis iz JS.) 353
bl S e 3l LVl del g OF 1S Lesle Ll G Lall
deigr ale sole ade Gl Lo say (e Op) Jo S A pes (sl
NV R A S “Rules of Prudence & Due Diligence owldl Sadi 5 &dadl)
e ¢ 5l aadl

ol sl 2 g e AT Ll Dlel e Gdusll @ G ezl
Il bl G s O s bl e 3 danadl o cliai 3,800 Azl by 2
o g5 O 5L 5 e o 3 (b 2l TS I e Jf sy etz
035 (i iy s o, LM 0T S O JS A e a5 5 s S )
M\Ljﬂwuju.mjnmjudw

bl § g oldl oA st @ D)L aae CAFE; (._a'. ui
J.__m Ladall O Llall of e 2 ANl G lall gl 4, ijll
Pag b wle sl ezl s S 1M o A dre Ll Le ol )
J}.,Jlul.b-u LJJLA.uf.Jlujub_,Aj4@.\&531..)2.2_5}-13_,.&@1&
)}5*_-1—{:,\.«:.;65.9 MJL-A‘-WJL;U’I&JM‘ C\J;Jl&m“%\“
die ool o LelS e i L il C;b_,)l bl oy t_,.,l W Lo g0
ol oMV Gl G Y )5 A 5 5aa eda sad 3Ll
AW o,
s sl Bl sl bl bl Sl o BN plp Y eday
I e 32 syl bl L ianasll 5l sudll Wil ) bl 5 ol
OV SN el 5 n 01 053 235 5T G ealle o = 52 6l ooy O
Gl Sl 15 e o o S ol a1
-CL.')‘Y‘ Sl G35l L &l Ve AU IO led 5oV s M s
e @ eSHlie il o e Ll o (2 oda b Al ol iy
o il a8 D G Lge 58 el e s ) O all ks ellsy
C,tﬁcgngw)mapwﬂj.J:,;‘t:opwwum;u,;.mch;ﬁ
ozl @2 oY S arzg (g} ‘cjjljlmw'/.so JE30 el g
LAl wiay oSNl Al s U055 G SV it G eVl 0n
" ' =V ies s 0

aabac

3
-1
3

3 |

0




b dalbll & | 2! C,b).!l ubi.wa-ﬂ,s a)lall ol & Sl C-’J‘ Lol
om.um\,);duwtddmw;um,ﬂ..ugﬂdsywu@} ol
u:;_LaoJLx“L‘ju)gJ&C.)‘,ﬂoJ.&Q)L...u\l\o}.a.”g_d.ﬂ}.Q)L.’I.»Y|4Ja...u‘ Sl
&kl\;h:ll‘_}ricila‘,llohwb&\é&\’j.Qi_,;.»u»aﬂ-\_g.lp-bjl*ﬂl

aslall aze el ade

Sk & gidl) 8 4 JLaTiu) Aaga gl
(3alal) o) dilhaa "-‘J

Mw"

'4.‘ J.u...t eh 5

oo 190 1750 o dallll wils Il ods Lo p55 I A 51 5
G Sl B 003 LIS sl suke I USG50k o M35 L)Y
Y STas 3 oGl Jan (ool gl s J b O b)Y
YRV RPN I MICFCNPI I P SVRCHCO PRI WL T E [
e 1 Il iy 1 oLkl sy oY1 U /10,5750

bl G Y 5 s e Lkl e s Oy T el
Ly ¢Cnea A1 ol Jal2 OF oS G paald Al Lo soladl ) ay 4l S
Aoy o\l 58 G e L sl s SIS 5 om0

A s o Lo Lgrad . s )l 03 VT bl G slall 52 L S
@myuﬂ.m@,.ﬁsiaw&»y@w\éwl&@\lut&-,.ﬂyb
N YL sl ads Iy A5 by s By g3 2 wila gl o
bas o 535 I oMV O bl o530 1 s sedll sl ¥l Slles e Lo
PRSP PV PO (ST TNV AU SUEHIC WE S P DVAC AR g
(IO all



Ay jlaliiuy! tsu,n ‘,éc\.u'\n & 4 et Euj:\u_u\“ﬂt &S
(3aiall p2) dalbal (3akelf yf) 42aolt

}

: //’\ Lt gt

2 it PP

\

Lo oy sl Dl wis gl 58 L5Lall wblus oo W ¢ 2 L’
LM&)\EZ.A&LBJ}[tJM@MC}ﬂdduL}MQ‘M‘L&JLN
.oJ}-)J-o......l‘L‘.lAzL‘.eo)L.;-lu‘cw1‘:§thﬁd.ﬁ.HW‘wﬁ.—.l‘)

Bagall - A L) adlagh

PSRN ]
SS9 - o bas

L3 olaes Lgans s g5 Banill & el Sl :1'1';‘,&;.‘_.

Sl 85 gl 1V phsl Lol gy o (A & 5Lal s sae OF JaSh 5
et Gl Jlgal bl 3 G all G e ole a2 Aedlal G Lall @
VNl s g on s Sl Do Jalss VIS
fam 0S5 o Y1l Guslos (e e G bl e fanid
tie Jo Lon s ull a1 e 56 £ 0,55 01 0 Yot) A oo s il
olimet @ abliy e o (DYl Yl Goobis (e p ol s a8 NERE



} g8

lasall

dals

4

Jrat ¥ Gl oy i L3 L I o o Ul (3w J1 a1 ok
=23 g BN =V sl oo gl i e 3 Bod 5 asle (6T e
Zéuligtaga.ajwlﬂi\hopaljbOﬁ%c&ﬂ\wéTﬁw&ib
el OF NSV G st e b 2 01 S Ses . 2 Y1l 4 il
dax il 301 b1RE ma GBI 7205 J5H 780 Lty L)Y palt s Saze M
bl S sy 3 e g M e 1518 WY ol 0 720 0 patz
s o iball e o5 I VT Gl Ll B0 by 20t ey
43 £55 Nzl Gk b I ol ) o LW s conis ) US o jlalt e
/.50 L;!'/.zoO“f)uilwca:;owt,;;aj,é‘&uldatgucpjwl
e A B e Lad 2l oms I ) 50720 e L)Y o 5 | Sies

| de,l3 ade .6
M =y o,V e Gy o o) geamdl e 3512 e 2o 150
08 ol o) 5 55 i 30 3 S O ity s 2o, 1 sy 5 50
:tGJijA

(39 o} A& Jass sahs o H1 dcyj)

wa )l i £

- 0'0
Jals 55 Yo /}J‘ )

PR 12 <
o Glall Sl Gty Qe Dyl ol o s a 03] dsd, 0
PO Jorl NG ek 5 ¢ 5,31 0l ad e die g g 2
Shdws 5 5dasl 5 5505 B VT 51 3 e el I od sl Lof L il
L}beéiy%mﬁiﬂg)&:ﬁLBWZ.:;UJ'Q\.H_,LJJ__,QUJBQJJQ-
ot QU U gl e 55 Y Wl Sy 5T OOl el b 505 .2l

[‘
7
k
+




G A Loty oMl o pti (g1 G5 Il OF I3 pme 5 g0l i
o dar L Lo s glie i asddy U ASM gVl dedll Bols U6 g g
At gl 5 5

sy SNV 55l e 1 5a Bl G osY o OIS Ll
oﬂuﬂsfu)&muéb\‘!\d}md\ LJLPWLMQ'.;JJJLAJ\.GJ

4 Lol PN BLS gy a1 ul.il@.....l\ o daud Sl L,}"~"

;;Lpa,,..;mﬁja;;y;;p‘wjgwmmr.@_@mﬁa);mu
o p U BLa el oda dad o ady ol Q1 ol 502
sl 6 o bl fe ssle

o 55 el 5n g ESHLEL 5Ll o S e U g B} il 03] 265105
oM o eld Qe NSt N daad (3 e gl (L) J)_&u @,y e
ooy bl 55 de sl (dleall C,)m £55 dlally 45)u1w>\501y(3
culS_)L..le ub)LallL;J.p‘)\ul SUs Jl la, tjf—li Jecd v u"“ sl
up)YI}nLALAl 055 asl 3l g JU wi)diuo-utb_lm JUJU,JL, u}&ui
wi))\gg)kw\u)&}mu»;ﬂamuul MU\J)—@WJ»&hu\NU
RO B (RO VRV W E

Jjambwn.uw_bugu&y‘L;t,ﬂm,a_ﬁ‘),;mbhwr.,wtsrw
S0l m)w\ubd@l\uwdu\md\d}m Jr-bJHJpL..JIC)b-‘z_Lp(:}m
ﬁ\ur}mJ‘JJ.mejumwﬂ)J_AuLw\w,uxb\@rwu)muu
O 2a5 ot .2l golaiVI BLachi b Jlar W Eol ¥ Ol gl Jonly
Lib Jag b O all aplall die Je Y e 0 e ol o] dpplall e g i s
QU el Blgiilon iS5 polne i dai de i e (gl

el e 3l a s L el e 5 6L e de )l cliie e s
gl o3 1 A5 SV ol (et YVl J pamd 6l
A bty dgnle

S PR RCHERC ) SO W [ -3 PONC RN O IR P g g g PN Y
e sy b o5 2ol e o 055 dis g Lad o W EShes e s
oo -l ol Yl 5o § L) Jot oo Led bzl ) 22
Izt 5f &y A am ghe A1) 5T LY o oo ol o Saad il ) 212
oA B 3l M U e Y sl o diak AL e ol Sl Y
= LS 2,V ety Satll el da ey o5 Lgale 556 e )L?w}‘\"
el et e —aal G ade 3851 L




& L:.’Sl 4

FY Y W.lcw&p‘ﬂmdﬁw_jhﬁwﬁ m.o.ljcd_,.za_,u\ﬂw
cetd A (L,JUJ—&‘LJLA'«AL &I&Mu@\ oY cL};j,c.La.oLa.ni
M‘uud;LMWJJU.aJJMQLAJ‘}GUM

b la¥l J1 sl

25 55alt Ga 3 s 3

Jusailt S
(s

adi e dlys 3o japalt Lali Sie)

L3l Jysal

ASUL ey geb o t—J‘M&JWWQJJL&é‘M}WWM‘l‘J}
il (g s U;-L....ll Cwﬁf-w Sl dnicl) 5L 3 ey 2o
erﬂ.,,‘tu,‘_mdxyw,uydumb iniie oo ol 22t UL ISIL
J5e¥ 055 101l aie O sl i a1V 3l 5 e 1S eSTL
JobS 75 0 JsoWl el wlans Sy iy W 3e o ST (2ms 66 joms
5 il aad! Leaibia
s 5231 01 oy ¢ Josadl Gloo o 2T me N1 G Ly
ww;.maf“ﬂta.a,gajhmt(;wcm piﬂijf.xaﬂl&m:.é
ujaua.lld.u....qm‘ﬂ ¢J.>-LMJJ‘)L‘,.C.14M.LA;J1U.°.M canal! SMgzol
‘_}.c-of-YlCe;r.lmNa_,b-\deL@I Loy LLL.;.,...IMLG_MCBJ

dr}|@ﬁc;b@|ubm|wﬂu’.ﬂ&aﬁb l.ﬁ,.l;.ULa.HJ.JJan-\”

I el Yo sae fe Lol Glay |S 66 peall J oV wile Lo 5oy 3 Yl aze Of Y 6
O U AV Lozl s DLV plasenal (355l ww@mw‘m AR BCAN NP |
Lg <O Dol S 5 (Ll V1 Ugh i 5 ALSN) el ey B ol L B A2 JIEe [P
;Juﬁﬁjculjsguwub\”)bhwi)\_»)_,ﬂ){s Wubwu){yw&;u‘w
die ¥ LV 5, e a5, N1 e Lag 101 ¢ Jusathh e Euadil 5 me By LY poo L
Y 5,



8 daadl dn T el 8l 55w 5l el b Sy Rl sy i
b 5l al b

cainina oWl o ol (Saz o 5l A s e 0o 3 W1 0o G5
S ) [P PRO PR W RPIP E p
155 5l Y1 ddns andlis 3 (gl pandl g Bk e Elaall o i,
385 5 \ogre s clnn 85l il s Sl 08508 5,1 2 31 Jo VI OIS
S 55l B Ll diall s a1 (o VG LY ol Wbl azasl sl s
JJJ; Oles A3 055 s )5 Lol ezl 3y s OLST s ST O 5803
Ml =l 03315 J2,Y1

I Ll e M iy 05 4o IS palinn 3 1) i) O s
S 5mms o 5 0B (5215 )by il e (0 OF S 3 (Sl Jani o o
i)zl el JoYt ey VEU3 055 Vs Sl e sl e
e I3t skl S ALG L el e s Y O 3L o] b Al
5 ¥ 55me 0555 2B OB ¢ Joll o (B 55 A i e Jlai Sl LS 50!
ozl anad) 2 sl

O om0 a1 LSt s sl gl o 1 e 3T g o 5l Gt Y
5 i) 2l 51 e 6,38 51 azaly 530 Jo el 6 iy o3l
Js5me 58 1S 3l fo VT Bloo o Jysedl a2 gl OF LIS 3, Y s
OIS il Gl ] e 6,08 3 5l (o lf 5l ¢ 5l J.J\Jid\;,ﬁu.ma{&;
Mob dnde 4 g e e A g Lo (DBl lal 1l 2 5k Gl e Y] U
nie d 5 L Arill e pa La1e 2V OY G 2 N Blimnd pde e

LAl B Gp Ze 0T Sy s Blall e o U1 ad g 3o (§ Bl ot 15) 5
e Tl o Va5 e das A Al YT DLl Ul elas 5 Slaall Jiel e
Lo 1 R 5 Jordl 0 5l 8,2 Jland o A Bl U35 Sl anils L)
85 3a et oo Blnall (e I Y1 gl n g ol alony o5l ozl Jo Aladlonall
Slall Jeel o G g I Ll L1 e ol dl Sy e g (g F 50
el YEEs Jiar 2 5 oY Jlemmsl (et Lo 55 (60l i (g 1 g
Os el o gl Ly LI H O a3 5T S50 edtb (3 2 s IS e
ey i el foad 5l AL Sy € Ll o 511 8 5 3 43 Jo VI OIS

m)\JaJldT)Lm__.lL}.adL.lnlesL-._a bas 3> Yl p Raiedl JJ\J:—LUL-»-WL;L@[J(&U 7
_j'nan-\J'Ia_LacJJJJL_JJ‘5| ‘L—-a-t'ld—ﬂ———llidﬂ—'-“\g"c—’-bd] La}_.u__a_m.lmjl.mipj’uﬂ_,!
L83 )ma .bl....‘)l LG}\ sa.l.:»—l_g 4ad) (.Lh.luu j' Lae qu




“'J“

dala

L4

Iﬂ Ih"v 1“ :

il oMol b L g3 Blall Jieel o Ul g I T2 Sl Slaltods
oo e aons Blaall oda OB Laas Alazal 80 IS 8 sl o) o oo Lt
Al gy il Al Gl e w5 A anidl oMl Llas

595 5l paral Gy 3 Jo Vel § o 5 5 5ema OF JamDy OF iy e
ke o3 00 3l s e AL B e b Gl i) A 5 e
(s 5 ,la g oJ:-Ylu,auu:LJ\.L.....e@.b”}gu/:)k_,,\wb)i&:&cxsfdﬂ
_bL-.HJ;JSJUgl.:-,_,L.L_,,cL»lr.slu_,.iaoluﬁma)lp-\?iwdf)ll{»p!ub
EBUEVIG 2V oty o U (e B5dimd Ly 555l ] G 5ol Lz Sl
ol Glall 6Ll ] oo el Jand jlta Lo i ] ey Eoomy
50 Jo ol Lgrhe I puad b by 15 2 ey o) 5 A il 1O
- LAaJ.xA\q?JLi:Jb«:/U}}J@

low il se Bl ke 25l JoVole] 3 amess 2l dl 4 5 5o Lol
o5 ) 5en 055 O 0093 €3l W an Ol (3 0ty o e g i Mo 025 el
s . eolee W ey B 25 o™ ot sl all S3geaYl
P RETRCR A R W JES RNV R LVN WS o e 3,L 2o
S e dom 0L ey Y STy cladelie § 552 5 S
Aol 5L alall gV e 50 }vu\ud\(wm&wws
LSA......HMLY-J.C-MLJY‘H,-JAJ“MQ‘M‘)J}‘U;)Y‘FL..J L,JUmYuU.XSJ
JWEdupﬂtho)bdbp_%JLh._mﬁj.o)lq-}liam;,gwujiéuls
oW alall IRV 0 (6 5 5 kars i o Led LT s 5l 38150
055 M. Bl LoV e 2l L OV el g5 yond J5 Y 3l
A aatdl oMol ety (gl ¢ anhll J\c@\ny@umw&;uw
R ek

ch.,u...UowJp-)l\J.aY\Jpb]mlcpdjf..ambm.in\.bfl....ﬂ.boY}
Muﬂjubysém ¢ 5l yv\um&@uwdwwﬂ « il 5l
e OIS b e i Al Guupvjwufg,,um PR
‘,Mtum,wtﬁm@méuawufuu_ucp”oulj,j,‘,s
du|jjmﬁ\fb}wuleﬁogbﬂul JU“YHMC»L.,U;JJ}_»}@&
JL«“\“;\Lg.ujl(awhﬂoulﬁup\bwfulu}i.)bcwdaodlm1

«.,IJ.L\C)lp-L,»)\U.:M«UBYLJJ}QJ\M&J_SU\JU.LNIFIJ
ek M Lein Lo Rz, OF 0 Lemitie (g A3t AV el ¥ e L0y ells
s Hlaze gb )5 LAl dﬂiwy—, el Bt e 9 AW A



rei Ol g G Y S Sl (as Aniell a3 g2 5 o 3l
ezl Connar M g #1856 Vg ol bt el 20 (AW o35l ga g & o 35, O
63 I el o1 s 2t e 510 S okt i e ol T 0 8
J 9o ¥V 01555 Jama 58 UL T 01595 Jama o W ol 250 o e )
Iy Y Q) 01555 Jotns 51 22,0

Gl g M oS T ity 5l WU e 0B 5 5 g 05
sl i I3 ) Gl fjl;yvlr_x.wmn,\,@b,ufm@;
CJ:._J‘&LAJ;LLJ—J},UL}JM\ ot el ceShe Lo W ek T
o}budﬁ:»\“r.l.osdmj.,,c.ubj.a..wgﬂ:ﬁjcu}g@wubbm‘_}woi
u&uﬂwuwugpdﬂwumuuucb_msj el
ol W im0l OF e U U1 Juo Wl oo gl IO 0 50 ey
(Y i ettt 5 gaall e S 3 lada ¥ G5 uS Dy e ey




SRAD [P e Fmd ) =0 87 Rm@ ) 3y o < A fag
SR EP|C 3§ S (R0 PRy T ©F) ST AT ReTEre 0T
CTSH KT o0 e € Apmey o7 ve(e R 2, SieD (e (R0 miTy
g @ voo2 (e (€7 B 0 6 Gerepce) 50 ) o0

IF e



‘sjonpoid soueinsur pue ‘Anbs ‘ueo] ‘Suryjueq opnjoulr ISAY [, 'SOIIAISS pue sponpoid
[eroueuly Ajown pue ‘ojqepioye ‘oeridordde ssoooe UBD SISSAUISNQ PUB S[ENPIAIPUL YOIyM AQ $S9201d © 0} SI9Ja1

1] "SOOIAISS [eIouRUL} $S9008 0} santunpoddo jo Ayjenbo pue Ajfiqe[iese ay) Se pauljop SI UOISN[OUI [BIOUBUL]

D (e (Uoisnioul [eloueuly)



"K110A0d SurjerAd[e 18 pawie e 3sAY) JO [[V "AIINOdS pue Judwdo[oAdp 99IN0SAT UBWNY ‘Doueulj d[qepiojje ojoword
dioy pnom styp, ‘sod1a1os [nyese] yim suonerodo 1oy juowd[dwod pnom Suonnnsul 9OUBUIJOIOIW OTWE[S] ‘uIn)

U] “Juowdo[oAdp 99IN0SAI UBWINY PUB 9OUBUIJOIOIW JIWE[S] J0J SUIouBUlj JO 90INOS JOAIIP B SE PAIOPISU0D sem Jbea

"Pagreyd sdjer Y3y
Ay} JOJ UOSBAI UleW JY) S P A[UOWWOD I UBO[ [[BWS SUINSSI JO $3s00 AJ0siAzodns Surpnjour ‘oAnensmnupe ysiyg
"SOSSOUISNQ JI9Y) JO JWOIINO ) JO SSI[PIL3AI $)S00 JAISSIOXd 9sayy snyd [edround oy Aedar 03 9ABY oYM SIOMOIIOQ
J00d 9y} JO arejjom pue dwodul Ay 10j suonedidwr snouos sey el Y3y APuelrqioxd SIYJ, ‘POMOLIOg junowe dy}
JO 940G 01 GZ woy pasuel S| N Aq pPaSIeyd 11Ul Y} ‘SASed Aubl U] "SIUdI[D Iy} Jun1ojdxa Jo (S[IN) suonmiisuy
QOUBUIJOIOIW ISNOOB 0) SONLID PI[ Sey Jey) UWIdJUO0d Jofew B ST d0UBUIJOIOIW [BUOIIUIAUOD JU} IdpUn djel JSA)UI

U311y A10A © Surdrey)) “we[s] ul paqryoid St yorym ‘eqry 9q 03 PAIPISUOD A[[BISUAS SI SUBO[ U0 d3IBYD [RUONIPPE AUy

1004 3y} jo uoneyo[dxy pue eqry



Uonein3|y
A1ianod

[D] uawdojanag
321N0S3ay uewny

[@] Bupueuly
103014

[3] @oueinsu
JIUE|S|-[njexe]

[a] JIAIs] S [w] pund jbepp

[PPO WIMI pasodo.ud ay] :1'T a1ns8i4




"IQABS PUB JOMOLIO( UdIMI( ATRTPIULIdUI Sk SUIABYDQ URY) JOYJ0 J[01 [euonippe Aue Ae[d jou op $901AI0S
9saY) J1 ‘SIURI Ay 03 j0edwil JuBOYIUSIS YR JOU [[IM SIITIAIIS JOUBULJOIIA HPAID0OIONU IO UBO[ d[qRUIRISNS B UBY) dI0W
spaau anduardonud 100d € ‘10AIMOH ‘A110A0d woxy 9dedsd 0} [BONILID ST doUBUL O} SSAJOE ‘SINQUAIAIIIUI-0I0IW / S[BNPIAIPUL
100d 10 ‘s1yj0 Suowre ‘s3uraes Arosindwod pue SFUNRIW APOIM ‘SUBO[ JO JUNOWER [[BWS UO Paseq SInduardaorjud-o1omnu
YIM SUI[eap 9pNJoUl SOOUAIJIP JOYI) ‘[BIDIR[[0D [BI00S o) Aq pade[dar ST [e1d3e[[0d [ed1sAyd oy jey) ST 90UdIJIp Jofew dyJ,

"Suueq [BUOIIUIAUOD UI SB SJUSLD OY} 0) SUBO| SULIQPO [SNOIY} PAIJAIOP A[[ensn I8 SIOIAIOS pue sjonpoid SoUBUIJOIIIN

‘sordround Suroueuy orwe[S] YIm AJIIOjuod ul

papraoid are sao1AI0S AU} Yorym ur suone[ndod SwoouI-MO[ J0J SOOIAIS [eIOUBUY JO UOISIA0ID JY) SI 9dUBUJOIIIW JTWE[S] (4

"SONIUNWITIOD PUB SALIIUNOD WI[SNIA UL [opow NTAI U} Jo uoneuawd(duwr ay3iof swaope[d [enuajod oy a1 uoronpal

K110A0d U0 SNO0OJ 1By SOWAYDS JUSWUIIAOS SNOLIBA pue (SOON) SUONBZIUBSIO [BJUSWUIIA0S-UOU ‘SUONMIISUT dOUBULJOIIN

“damny ur saniAnoe [enudjod Auew 10) puny jbea Jo Ayrmadiod sojqeud ssaooid Sty “Surpuny danng J0oJ paurelal

aq [ s)joid JO SUINIAI AU} AIYM SINIAIOR dAndONpord doueulj 0} pajoadxad SI [opowl NI Y} Ul pasn puny Jbey ou [, (V



"SJURI[D Y] JO JUWIDURYUD 3dINnosal uewny 33 Suriroddns werdord Arejuswa[durod
[ed11LID B 9Q OS[e AewWl SUOIJPZIURSIO DUPULOIIIW DIWE[S] JO suonelddo 3yl Ul PaA[oAUl S[eDIJO Jo Sururer)
‘Apreqruurg “S[9A9[ JYSIY Je Supdueuly J9YLINY I0j Judwalnbal e Surureny Sup[ew Jo MUIY) UdAd Aewr au() ‘SIUSID

0} Sururer} jueas[aI pue 3jenbape Sunejqoe] Aq pappe-anjea juedyyrudis ajeRUIs ued spuny jbeay ‘9xejuod sty Uf

‘Burpeiddn 1ayuny
pa9au Aewr S[[D[S pue 3FPI[MOUY JO S[IAI] Y] ‘SISLAIUI FUDURUY JO JUNOWE JY) UdIYm pue Jde[d saxyel Sudueuy
W} pPIIY) PUe puodds se ‘UONIPPe U "uni 3uo[ Y3 Ul S}NS3I I[qeUIRISNS IAIYDE 10U Aewl s91310ded JO JUSIWIDURYUD
pue Sururen radoxd noym SupueUL 'SNJLIS DTWOUO0IS UMO IRY] 2a01duir 01 pasmbair s[[pys pue Sururen ‘uonesnps
ur upjoe[ usyyo A1aa are Supueuy Jo syuaIddal 10 SJUSIP I3 JeYI ST DUILIIdXS DUPULJO.IITW Y3 Ul punoj a3uafeyd

Io(ew Y ‘s92Inosal uewny a1enbape jo yoe[ ay3 s1 [9pouwr INIM] 243 JO USISap a3 01 SuIpes] s1030ef 4] a3 Jo auQ

HQQE&O—Q>QQ 92.IN0SIY ueuiny AU



"SSO[ 9] 91eSNIUI O] pasn 9 [[IM ASUOW 9(J 9IN[IeJ SSOUISN( AUP JO 9SED Ul pUe SIop[oya1eys

SUJ UleWoI SJU9lD o(], ‘SuInjal P[RIA 0] PaisoAul Asuowl 9]} pue SIBQULW [[B WOY SuonNgLiuod Yysnoayl
WD [[IM SIY[, "'} A9[3 Jey] SISSaNSIP 1P WOoly Wyl Suradpl pue paau ul 9jdoad ay3 Surdjay ur s[oa [edonLd
e sAejd wistueydow uo131d3101d YSLI B Se wdsAs adurINSUI ‘SUIIIS B YINS U] ‘TeIdje[[0d 10§ Juswarmbal ay) pue piodal

JIPa1d JO YJ¥[ JO 3snedaq paALIdap are siauaidanus oW pue 100d IPaId [PULIOJ 0] SS90D' ASed 9ARY UDLI 93 S[IYAA

‘smauardanua

-oDIW pue sp[oyasnoy 100d 33 JO Spaau [PIDUBUL 9] ]99W 0] SIDIAIIS [RIDURUY IS0 SpN[OUl 0] PIZIUS0I3I MOU

SI AJuo 11pa1d, SUIAIS paJopISUOD Sem ey} DUBUJOIDI|A 9oUBINSUI [eNJNW 0} Siojal [njeye], A[[eoruyda], ‘19y3io yoea

JO o.aeo wﬁbvﬁm& ST [njeye] =2ouoy pue Jaled o3k] 0] Suboll %:.m.uwuz Jormgm Mmﬁm.mm.vr WIOL) PoALIap ST [njeye], pIom 9],

yeer, (4



INTRODUCTION TO BIG DATA
TECHNIQUES

INTRODUCTION TO FINTECH

A: Describe aspects of “fintech” that are directly relevant for the
gathering and analyzing of financial data.

The term fintech refers to developments in technology that can be applied to the
financial services industry. Companies that are in the business of developing
technologies for the finance industry are often referred to as fintech companies.

Some of the primary areas where fintech is developing include the following:

» Increasing functionality to handle large sets of data that may come from many
sources and exist in various forms

» Tools and techniques such as artificial intelligence for analyzing very large datasets

b: Describe bilg Data, artiricial intelligence, and machine learning.

Big Data is a widely used expression that refers to all the potentially useful
information that is generated in the economy. This includes not only data from
traditional sources, such as financial markets, company financial reports, and
government economic statistics, but also alternative data from nontraditional sources.
Some of these nontraditional sources are as follows:

» Individuals generate usable data such as social media posts, online reviews, email,
and website visits.

» Businesses generate potentially useful information such as bank records and retail
scanner data. These kinds of data are referred to as corporate exhaust.

= Sensors, such as radio frequency identification chips, are embedded in numerous
devices such as smartphones and smart buildings. The broad network of such
devices is referred to as the Internet of Things.

Characteristics of Big Data include its volume, velocity, and variety.



The volume of data continues to grow by orders of magnitude. The units in which
data can be measured have increased from megabytes and gigabytes to terabytes
(1,000 gigabytes) and even petabytes (1,000 terabytes).

Velocity refers to how quickly data are communicated. Real-time data such as stock
market price feeds are said to have low latency. Data that are only communicated
periodically or with a lag are said to have high latency.

The variety of data refers to the varying degrees of structure in which data may
exist. These range from structured forms (e.g., spreadsheets and databases) to semi
structured forms (e.g.,, photos and web page code), to unstructured forms (e.g.,
video).

The field of data science concerns how we extract information from Big Data. Data
science describes methods for processing and visualizing data. Processing methods
include the following:

= Capture. This is collecting data and transforming it into usable forms.

= Curation. This is assuring data quality by adjusting for bad or missing data.
= Storage. This is archiving and accessing data.

= Search. This is examining stored data to find needed information.

» Transfer. This is moving data from their source or a storage medium to where they
are needed.

Visualization techniques include familiar charts and graphs that display structured
data. To visualize less structured data requires other methods. Some examples of
these are word clouds that illustrate the frequency with which words appear in a
sample of text, or mind maps that display logical relations among concepts.

Taking advantage of Big Data presents numerous challenges. Analysts must ensure
that the data they use are of high quality, accounting for the possibilities of outliers,
bad or missing data, or sampling biases. The volume of data collected must be
sufficient and appropriate for its intended use.

The need to process and organize data before using it can be especially problematic
with qualitative and unstructured data. This is a process to which artificial
intelligence, or computer systems that can be programmed to simulate human
cognition, may be applied usefully. Neural networks are an example of artificial
intelligence in that they are programmed to process information in a way similar to
the human brain.

An important development in the field of artificial intelligence is machine learning.
In machine learning, a computer algorithm is given inputs of source data, with no
assumptions about their probability distributions, and may be given outputs of
target data. The algorithm is designed to learn, without human assistance, how to
model the output data based on the input data, or to learn how to detect and
recognize patterns in the input data.

Machine learning typically requires vast amounts of data. A typical process begins
with a training dataset in which the algorithm looks for relationships. A validation



dataset is then used to refine these relationship models, which can then be applied
to a test dataset to analyze their predictive ability.

In supervised learning, the input and output data are labeled, the machine learns to
model the outputs from the inputs, and then the machine is given new data on which
to use the model. In unsupervised learning, the input data are not labeled, and the
machine learns to describe the structure of the data. Deep learning is a technique
that uses layers of neural networks to identify patterns, beginning with simple
patterns and advancing to more complex ones. Deep learning may employ
supervised or unsupervised learning. Some of the applications of deep learning
include image and speech recognition.

Machine learning can produce models that over it or under it the data. Over fitting
occurs when the machine learns the input and output data too exactly, treats noise
as true parameters, and identities spurious patterns and relationships. In effect, the
machine creates a model that is too complex. Under fitting occurs when the machine
fails to identify actual patterns and relationships, treating true parameters as noise.
This means that the model is not complex enough to describe the data. A further
challenge with machine learning is that its results can be a “black box,” producing
outcomes based on relationships that are not readily explainable.

Machine learning models need to learn patterns from data, but sometimes they
learn too much or too little.

Overfitting
e The model learns the training data too perfectly.
o It memorizes noise or random details that are not real patterns.
e This makes the model too complicated and bad at predicting new data.

Think of a student who memorizes every single practice question but doesn’t
understand the concepts.

Underfitting

e The model doesn’t learn enough from the data.

o It misses real patterns and treats useful information as noise.

e The model is too simple to explain what’s going on.
Think of a student who barely studies and can’t answer questions properly.
Black-box problem

Some machine learning models make predictions in ways that are hard to interpret.
We can see the result but not easily understand why the model made that decision.

So the challenges are:
e Too much learning (overfitting)
o Too little learning (underfitting)

e Hard-to-explain decisions (black box models)



C: Describe applications of Big Data and Data Science to investment
management.

Applications of fintech that are relevant to investment management include text
analytics, natural language processing, risk governance, and algorithmic trading.

Text analytics refers to the analysis of unstructured data in text or voice forms. An
example of text analytics is analyzing the frequency of words and phrases. In the
finance industry, text analytics have the potential to partially automate specific
tasks such as evaluating company regulatory filings.

Natural language processing refers to the use of computers and artificial intelligence
to interpret human language. Speech recognition and language translation are among
the uses of natural language processing. Possible applications in finance could be to
check for regulatory compliance in an examination of employee communications, or
to evaluate large volumes of research reports to detect more subtle changes in
sentiment than can be discerned from analysts’ recommendations alone.

Speech recognition is a technology that allows a computer to listen to spoken
words and convert them into text.
For example:
e« When you talk to your phone and it types what you say
o When voice assistants like Siri or Google Assistant understand your commands
e When automated customer service systems understand spoken responses
In short, speech recognition lets computers understand human speech so they can
respond or process information just like when reading written text.

Risk governance requires an understanding of a firm’s exposure to a wide variety of
risks. Financial regulators require firms to perform risk assessments and stress
testing. The simulations, scenario analysis, and other techniques used for risk analysis
require large amounts of quantitative data along with a great deal of qualitative
information. Machine learning and other techniques related to Big Data can be useful
in modeling and testing risk, particularly if firms use real-time data to monitor risk
exposures.

Algorithmic trading refers to computerized securities trading based on a
predetermined set of rules. For example, algorithms may be designed to enter the
optimal execution instructions for any given trade based on real-time price and
volume data. Algorithmic trading can also be useful for executing large orders by
determining the best way to divide the orders across exchanges. Another application
of algorithmic trading is high-frequency trading that identifies and takes advantage
of intraday securities mispricings.

High-frequency trading :
These are super-fast trading programs that try to spot tiny, short-term price

differences in stocks during the day. They buy and sell very quickly to make small
profits from these temporary mispricings
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https://www.youtube.com/playlist?list=PLj8jXb-
OFKOnbOvSX1YylH1_SN6hz1TWS
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