feReview_2015S_ProbabilityAndStatistics.ai

Rro\oaJod(@-J and stodiMlics for the FE Exanm 1/
Geerd  comments

1. FE Reforene Mypuual oz B2-49.
— Dart be Cv»ﬁw‘dn.%colpfbj tue waamaad.

2. TWs (s @ b\‘g topix, oukt oy o wandful of co«cqr@f
wilC 3,0(' J_ow A Lm\z) wog.

S. Work lots” of 5m«'3(e Ens.

4. Camiliarre 3swfxdf with B condents 9? e v wan.

S. Tware will be 44— pv-ob. ~ s{-q;(-; %wzzkl'ud oA ﬂ\{ Caim -
Tow will hawe o averege of twee Mfmﬁ/p/bla‘em.

A quick and dirty_overvies

Seks
A seb s a collection of objects. Set /duoylj gius s
o way to dsaibe Brese collecions. Oftum, the obijects in
a s:-? ave wawmlor< or:;d;of— numloers - Howew,v, Q s cadld
cepresank collections of 2dhms and trees and hainkols.

E"P\r\f)l&& "g 5&‘.' 3 S, 3 I £ zdora. named “G:JV\'R: a burnt d\{-céQ?'
L8, ES Wppo B, 23T

The wnion of sds s a sct ontaining all tre elenedts in
tae m;wl scfs (sebs dont have vepeting dloments, tngh).
The whon of 2k A and B is dinekef A U &,

E)wy)‘i DS:%JC, union - Lek A=£1L535 and B=$-1,63 . Then
AUR = §-1,1,2,6,35.

The wiysecion & sets i a sef wntainivg the element common
1o al|l e wtyml sebs. The indetection sefs A and B s
A NR.
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Em»vlz of set inferceion Leb A=51,2,33 and B=51,5,25. Then
ANg= Z \)l%

[§ two sds hane o clemenks A common, the intersedion s
the mftj seb =13, the W'Z*u.t sef with wo dumeds.

The scb dfference of two sk A and B is ta s of damenks
i A But aredt also m B. s deneted A\D.

Example of set diffrace: Lek ASEL2, 8 and B=E2,5, 5. Ten
ANB = £13  awd BNA=TEAS.

A subsd of a s s a s, the demads of wwidh ave
all contmined in the wi)(kq,( sef. If R is o subsef of A, we
can epress By rdaton bJ BcA.

EXAr\f(ﬁ Os' a $l45$6€: Lc'f A'—'{(,lﬁg QV\A K=€,)l§. —n‘\ﬂ/\
BCA,
[t is Bue Braat ASA: a st 8 a s of gdf.

'TI\CComrlaMm{ 03‘ K sbsd og 7 S S o)( £tle
<lem anks eg the O/'l}(\/\al st Buak amit in the sdbset.

Gomde & @ comlomed: Leb A be a sbsd . Twan He
co::z(w:m%{: og— jrv(is B\A 05-

Combinations
Twe wuwmbger of cowmbiuation of n sef elemeds traken
r abt o fme 8 dowoted Can, Cy uChr, v (v'\\ :




\A)e_ wieg -t\«o. Sb((ouv/& ezw:)“o/\ th C«DW()LOIC JCL\Q 3/
wanber of pes:i‘éc Combinahioas -

(1)= =2l (rzn).

I

FPerwut abions
Twe wumbe~ of permututions of «  sef aji n element
taken r aft a tme S dewoled PAD), B or B and

_ n! ;A
FCV\)V\\) (V‘_ \,

(n-e)l
Somple spa and everts
The sam'o‘e. S'Chc( 0 of an e;}fewiw{ (s the set

r‘cfarcscwﬁw:) all fosSiLIe_ odcomes the opeviment

If o can s Slipped, the scw,ola_ pace & QO=5ikK )T§
I§ 4 coin (s Hnﬂod €wice, we can choue )= W HT, TH T TR

RN

HOWZVC*',‘ {:kc sSawd {xfzw'mm{ e have Jf%@*ewt SAW‘pLL S[)acz&
FOV‘ ivAQ{éCMCC §u~ two coin %(('Fs, we couwld chogse

Q:{W ?\l.as are HAQW’\Q) the §l\‘ps qare Jfgmwg,
We basc our chotce O]( 0 o the pmb\zw\ at hand.

A\A cvf-vx{: S a subsef oj the mw‘,o/e Sf)ace,. ‘D\a{ (S, Rn
eve\&{ ooNaFons to a ('-)cs-OP-V\o cbuex(‘l'ow abou\{ the WJM%{-
Fr inglnce, eveut A “(remerber A ) 11 the win Hippiuq
vpeviment (two fips) might be A=ZHTTHI A s an evest

back @m:&(ovJS t© {ﬁz T)uu‘ﬁeu,“lst\«e_se,cw\pl 5—(P aliHcrcw(', tan
e Fint? A s He cvenk $ov Whidh  the answer i ”Jcif’



Basic pvdoabilit 4/
The Pr's‘okltﬂ(l %(,A&\ of awn evest A X o ves( wanber
n the o LONT. The meanivg of probabildy oy wef
yet dearly anderdood, Lok we ofben w it b % G
nbidene thek o eved Wil eccus, and sowmelives simply

p(A*)_: ¥ 9§ oulomes (n wa p
= of puduomes possiole ' "
The prdoah’([{-) & an esunk Qccur i ((t«.«, tha (Jvﬁeab[(t\{y of &

- AN |
Wl occuning st QSKJP(A\ e P(nobA) = | |

CA —A /
Law of et preodbc(cdy: PANSS /(AU
PCAU BY = P(AY+ P(R)- PLAN®) 4

Conditional praochil
[§ events A and B c‘ijg somehow a(cfo«\&wt, we wneed o way
to comPu:é( thae ‘OV“Obﬁ\Iol'l(é\\) Of B occurn “\3 g(m that A has
alneady occurved. TWS (s called the conditiond plobaLllr(j of
B quea A, and & Sonoted P(RIA). It & Sefined as

P(R|A) = EPQ_?QS)_ ( assuming PA>0) | —#

Qiven. 4wo Mu(*vw((j excusive  and exhawstive eveks A ad B,
Bﬁgc&) Theorem 3‘64.46& ﬂ»\t\,‘&

- _PW
PAIBY = P(RIA CeS

Sovwcjd\mc& s o Wyl tten

_ P(BIA P(A) —
PLAIR) P(RIAYP(AY + P(RIAYP(AD

This ¢ n weld deoran o A&wmmiv‘? a fesks effectivenes.
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(§ o test s Pu—forw\ea( to determine whebher oy  evenf
has scc_uvwfo() we \M'ék‘l: a,;k ﬁucy&m\& Lke ¢ 'S‘ the EC.S{ Mdicates
Phat Bae etk Was cccurved, ek (s Bae P/ol:mbi(((-:] R qchm((j
has occwrvzon Eagc&‘ vule cawn \N"F co»ywk AN guswel.

Four % 35- outcomes can oacup -

1. True 'ooxiéive: Tt indicates occurrence and  actusl occurvence.

2, False positive : tesk diccks ocuprone bt mo adwal ocurpence.
3. Fale MQAXWL Lest indhcedy W dxurrence but actual occurv aace.
4. True V\cgccﬁ'urc_: test indicate; w0 ecunrene A M0 acfus( Occarree.

True O Falze <
Positive 1 2
Nego\ﬁee 4 )

LAy meagurement  engineers, we weont
to lve i Hhe {’(M CO('-«W\V\ el wanch
es Ye. Good +ests Jicu 1 ound 4
W\ef o the Gme. Poor bests ;('dd
X and B wo oftea. |

Rardom. varables

Rroailities ave useful even whan tkzy do wt kal stoctfly with
evenfs. efécw occunry Haf g mecsure  somethi et has
randomuness associcted witl €. We wse mudom vawnigbles

to veﬂt&&t Hore  Mersurtmets.

A rondom varidde is a fundion Haat ww?o; from the sawple
spae B2 the veal numbag, X: () —TR.



lam e
secd
KR $ L
outiome & >R
x X(w\
G sficaf\c value of
e rv X

DSONJ‘C rendom vaviables
D[SCM'ée W@M vaw‘ab(zs "Ak{, on discre e values.

Eﬂ:@ﬁ Rdl 4wo unblawed Jdice. Lek K be o wv, resentivg
s ok the bwo Dew the veadts il

V(.
gfse
'S Cé g v

D ?® I/

? I T T %m ¢ z

4 ¢ FIT lo w |

'3

COA‘(V\\&OW& V‘ﬁMﬂ(o,v\ v gbl.@b
-JU»% ka oltif»a('t BJ 'fnkc . \MJK&& I e cswé)\aum

ﬂrdm\bi(& PR TY M@\s
fyflccﬂ think of a@m fw\cﬁbv\ ag
& g"-«wchbv\ tuat CQ»\ 'oe M&; d over '(:o j—w\d

rrdoALc(r('j af the random Vewrigble ‘o«mg n an M-/énva{
Prla< x<b)= Lﬂx)d’x.

O5 cowrse, Prl-v< x<od)=|_ 50 du =

P{&axb(/(‘(q ALMSI(L—, :ﬁw\cﬁoy\
for Zm%'&\yt(e, 4- Ra<xes]
. be D

500

1
Cak wever e <O T ~— 7
\\5 «Q b X
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COWS( JZ\/‘ (*N bL qu(ek\(e. o? Ca«}'ét\ n w[ék gﬂ\CL\
elowot a wandom YO o 1 gcvuw»kd (WM)/(K{

Il o | | o - o \.

Twe 2oLl hes  the (V'J@H(rég oy~ O Urvimg -

Vataic Bl

p-(-pp-p - (P - (Pp

~ /nuwou_;)\is.

- P"U—P{“
There ave (R) (wdwose & = ) pasible combinakions
O‘S K Is in wn bik. T\N-v(&)lt’) KW= N\« Pmbt.b((t'y OS’ Ly

Wlﬂm.)/\ U“I' kK 2s (K & SUMES is°
sLg= (m p* (l-p\“" i
whdna i e Ginowial Aickribudyon PMF.

P= 0.5 P=03 P=O-§
E&W# COV\S(JQV‘ O 05 [ , 05— 05 [
'5'(C(A S2e\sov” ‘k\'\l\i Gails 0.45 |- - 045 ~+ 045 - -
for « given meaguremtnk L l 1 ol |
with fV°L"' L(((Jc P qu\){V\ 0.35 I - 0351 - 035 -
" FOMCES, we can 03 4 o3l 4 osf .
Plo(: the Binowmtal AAF SI<T ' '
)('m" A(‘_H_”twf Vbh‘.bl/((bd 0.25 ~ 025 ~ 025 -
@5. S%i(bxve (WS .6 0.2 fil| 4 o2F - o2 _ R
71\9,36 "é(“ s t\‘( F/%Lll(:g 0.1 4 o1f 4 01k 4
")( ac«'ﬁﬁj K ‘F"‘IL*V"S oj- 0.05 - 0.05 - h_h ~ 0.05 .
the semg» in v =20 . -I.L . ) o

WAL oSG 0 1o 20 0 19 20 0 0 20




Goussian. POF  (“Movwa"distribstiod 8/
The Gaussian or worwal vamdom varidble hos  PDF

Whawne:
S’ ( )= r-s——-\‘ QXP ("( X’/‘()z/ (10‘1\3 . M 'S AW wmean
o ot eyt
o e o odshape Stwdard it
The s de ol T2 (s the vaviawe
— ay
N o %%’ o
oo
N-T M M+T X

It o be shown Huat  PLAM-5<X& mt0]= 622%

Noise is ""S(’V\ wmodelled as Qomstian - MA\«J rendom procetses
ave  werrly Gaugsian, =0 & d«f\ww‘tw\‘ o Setad

Studentl - distriloution
Shdant's t-ditribufion s o POF that & similar €0
Graussian ?D\:) but « (_f;kv\ a befter modd Sor small smmf(e

<1 Zcs.

The ev. t., aiws the aumber of * standlard oleviationg
frovn W mean” o predsion. wlend predits the wet value of <
v, i couftdone (l-lo() (e9). N=0.05 = coufidance l-200§=‘70°/t3

-
ibution

The FE Reference tible (P,‘I‘SS S giea I audv.
Examl: Gamgle 53 N=4, sptyern X Wik s the A\
Confidene_ prea3ign. ivttrvel Jov the et

SO%

le/'(/\bd(_? r M7 The wlc std. der. & Sk,

hs: VAT 42 592 oor [eRtonaS, . o EEEEEEEE
Ans: SPOM =S /W' = S« /2 | M=X2OFS-Sx/a, . WmoEomomoam o wm o
Lek y be dhe wumber o skatitice( o‘eyccs of freecon, This is
dﬂ,S’IymA as the wuwgsr 05- sam‘o\es f\] Myl 'H\e, Nuwmlan cs-

wnst wmints ¢ (VEN-0). Whey wnMu Al <=0, Whan S% ;
stendard  doviatios Awol wvh:‘heq we resdw, e mean,so =1 -
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Lk 7 be the GpwmA Canction. T hay e S‘auou[\/\j M

= a-0b Sor n € Euncle indegerd
) = (A=A - (RAY VWK Sor m € Thad b intsyost
PO =AT" .

The Sudant’s £ distriontion (PDF) is dafad as

_ [ (\ . L ~(VH)2  Noke: adudly

= N . a Sl
T o) v o

S+

We  uswally ool “p €-values W o tble to Find
erccbio'\[cmg-w‘m mlerngls, as Swoou laten.

_%a;('(_ statizties
W\é arl’él\wx{(‘c mean o]r & sa»)o/e ( Saw/.’/e meam\ oS
a wmes rand vac(@«{fc( ‘ay rondom vepialle X is  defived as

—. 1 3
X = N & X¢
Ms«mrksite

5 JdAg Samlgle sSiz¢ s (ije, X —> M (the %Wle mLEn alanl(«bS
the "true  waan” or jopulaﬁm mean ). The p?ﬂaﬁw\ mean  (onr
as

ma.u\) can be CK'o»fSS

N
M= I T B
Recall that we ALfined the wmean as M = LXD.
The <oum l( Vahan@ &} [/ mwwwl @ﬂw«ko( '07 rv. X
(s ﬂﬁwgas

N
S; = | Z_ ( X,;—Y\l : #




10/

5 the sam le size s (qvje, S%—->O'x1 (the Sawlok vaviauce
&ﬁ)nac\«ﬂ.& e '%v\ke_ Vartawe ! o ()ONL"TBU\ VAV‘M*L(,\ - Thae
{)e(w( ehow vamawce  can. ke eﬁP,txea( AN
N
D'Xl = fumn | Z_ ( X.;—_)z\l .

N>=2 N - | =

Recall that we Ae&\»d He wriane s oF =L(x- AN >

COAS—iAwe/ preCision (yJ:crvq.ls
(t @u be xid that a wormally Latrisded ry wile x; in a
swma|( w‘dc will oz within ttv,P S&wfalest&udwz;@ deviations of
the SAW\P‘-Z. MEIA w(U« P% COK%IAMCQ. T‘r\a;é' s,
—Colled the predsion ke (
Xi= X £ typS, (P% w\{—ueuce\ :

Gl

3 Law ef A ‘P/coqb(l( A= I3 wy (1 wight
tj 5= 3y %ug %:1(2 Ay n’fhk
PAY= & P(8)= 3

P(AUB)

PIA) L2(8)- P(ANS)

RS
= I/_s +S/ﬁ— Ji.T-L

-~ 43 _3_PO_ g
x> 'a-"\-;-'%

[ A< btee hads  p=H k=S

)

e
*of S-heak pubowes= (4 glomy® }z

e Oj‘ F?.sx'b‘C oubcones = 211: I




