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Important Statistics Formula

- MIAAN AN SN RINSANIINNITMasgSWwivasIvgAGT A
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Q MIBANSIHUYA SHEUEHAN
« Y',a=na, a=constant.

e Y oaX;=a¥l,X; NIANMNMHEIGISSHGIG Y, aX; # X; I, a.

X
« Anaverage: X = lnl ‘
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Important Statistics Formula

q

. % Yiz1 @iXi n
* Weighted average: X,, = l_T’ where Y,;_,a; =n.

e The summation of a sum is the sum of the individual summations:

* The sum of the deviation from the everage is zero: .1~ ,(X; — X) = 0.

no(X,—X) =30, X -y X=X g pnF o nk=0

n

> (X;—X)=nX—-nX=0.
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Im portant “Statistics Formula

PX-XX=0XYr.(X;—X)=0.
* Calculate an expression: Y.i-,(X; — X) X;.
=1 (X; = X) X; — X, (X — XX = YL, [(X; — X)X — (X — X)X]
= Y= [(X; — XX —X)] = i=1(X; — X)?=0
We demonstrates : Y.1-,(X; — X) X; = X1-,(X; — X)#, us same demonstratates,

We received: Y- (V; = V)Y, = X1 (Y; — V)=

1 X —X)y=00y3L (X;—X)=0
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Important Statistics Formula

* Calculate an expression: Y1-,(X; — X) Y;.

X =X Y =YX =Xy =X X=X — (X — X)y] =
=YL XXV =2 XX —X)Y; =YL (X;—X)(Y;—Y)

* Calculate an expression: Y.i-,(Y; — Y) X;.
LY =-DX =YL =X =31 [(G-X, — (Y - Y)X] =
=2 -NX-X)=>3,F,-NX; =Y, -NX; - X)
Finaly: XL (X; = X)Y; = YL (Xi—X)(Y;—Y) = X,(Y; — V) X;
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Important “Statistics Formula

i (Xi +Y)Z =Y X Zi + X Y Z

- SwuSwhih
IS ANE S SWANNGINWS (X, i = 1,2,...,n} IO n 1RUTIS S SHINAHITI X, 7
. nmnHEJHLHGS“InMlii'l[LﬂtijEA/l//[uﬂjEAM—— n X — X|

i, ﬁ{]hnﬂﬂn[ﬁ]tﬁa or var(X) FirU o2 —var(X)——Z (X —X)2 ==Y XE - X2

o~

ii. BAUIAH
(4

ay

YA AR ANNFINW o TV o =\/12?=1(Xi—)?)2

<

- pugan: 8 roisif iiﬁﬁjﬁ{jt‘l ( Non lineare Property of Variance)
i. wvar(X 4+ b) =var(X)
ii.  var(aX) = a®var(X).

il var(aX + b) = a’var(X).
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Important Statistics Formula

q

U UM
1) var(X) =
1

= 1 = = 1 =1 1 =
?:1(Xi _X)zzg ?=1(Xi2 _ZXiX+X2) :; ?:1Xi2 _ZX;Z?=1XL'+EZ?=1X2

n

=~3" X} - 2XX +-nX? =~ L X2 - 2X? + X2 =~ 31X} — X?

n n
1 _ 1 _
= var(X) = EZ(Xi - X)? = ;ZXE — X2
i=1 i=1

Dr. NGANN Sundet, Professor of RULE

11



o™ fﬁaﬁd‘}ﬁd}?ﬁﬁﬁawﬁﬁﬁ

0 a1 &
Important Statistics Formula

2) var(aX) = a?var(X)

= 2 L (aX; —aX)? = ?1a2X2—2 Y aX;aX +- zl Lax?
21 " 2 2 1 " 1 2vy2 21 " 2 2Vvy 2vy2
= a“— X; ZaX X+ naX—a— X —2a°XX +aX

1" _ _ 1" _ 1n _
=qa?— X7 —2a%X? + a?X? = a?— X7 —a’X? = a? <— X7 — X2> = a?var(X).

Dr. NGANN Sundet, Professor of RULE 12
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0port§nt Statistics Formula

q

3) var(aX + b) = a?var(X)
WHY =aX;+b=>V =—¥ aX;+ S, b=a- YL, X;+-nb=aX +b

:%Z’[‘:l(aXi+b—a)?—b)2 =711 L (aX; —aX)? = {l (X —X)* =
=a? =YY" . (X; — X)* = a*var(X).

iiG: var(aX +b) = a 2var(X)

Dr. NGANN Sundet, Professor of RULE

13



?rﬁ“wscwﬁd}mmswscc

0port§nt Statistics Formula

q

- fN{ji1(Covariance)

we have X = %X‘ and Y = %‘ where X; and Y; are series number for n observation.
IfX;>X=>X,—X>0 (Dor X;<X=X,—-X<0 (1)
IfY;,>Y=Y,-Y>0 Q) orY,<Y=Y,—-Y<0 (2)
If we multiplied (1)&(2) Or (1')&(2°), the product is positive (X;—X)(Y; — Y) > 0,
If we cross multiplied (1)&(2°) Or (1)&(2), the product is negative (X;—X)(¥; — Y) <0,
. EUUﬁﬁ[S{j‘IHﬁﬂjmﬂﬂ[S [tﬁiilmSZ (X =X)(Y; —Y) ﬁjm[Sn[S‘j‘IB’ﬁﬂjﬁnEW“
mLﬁjw;mgmmm(mmgmsmum mgmsmum gmhmmsmc@gw:ﬂ)ﬂ 10

AN At B EBISASNEHUYAISIUTIH AR{H cov(y,y) = 2REEOED 4

n-—1
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Inaqportgnt Statistics Formula

9

- MIIGARISNURUYASHGSS n— 1 TNSNGGUMSE UG MsIvag
NENWESHMGU A SRMGAISTRSIGH YN UIU I IR U {HUR
NiglHuBe i S GSGIH DN {RIRGANMUZIE]AR{AIGAGIN «
AIYIURIN RG] ULS S ratio» 1UTITN gﬁg}ﬁ UM T (sample cc;var/ance)»"l

e C

IGeMItSEUginn
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Important “Statistics Formula

.+ BIAN2HTINAN MNRNN{MBIS N GESWHINAGSSFHIOANSHGANUMANS ]

Ob Edu=Xi

1 0
2 0
3 8
4 10
5 11
6 11
7 11
8 12
9 12
10 12
11 12
12 13
13 13
14 13
15 14
16 16
17 16
18 16
19 16
20 18
Sum= 234

Average= 11.70

Xi-meanX

-11.7
-11.7

-3.7
-1.7
-0.7

-0.7
-0.7

0.3

0.3
0.3

0.3
13

13
13

2.3
4.3
43
43
4.3

6.3
0

0

Income=Yi

29,000
0

50,000

3,800
0

12,500
27,500

64,000
0

57,000
30,000
92,000
80,000
50,000

62,000
568,300

28,415

Yi-MeanY
-28415
-28415

-17915
-28415
-28415

585
-28415

21585

-24615
-28415

-15915
-915

35585
-28415

28585

1585
63585
51585
21585

33585
0

0

(Xi-meanX)(Yi-MeanY)
332455.5
332455.5

66285.5
48305.5
19890.5

-409.5
19890.5

6475.5

-7384.5
-8524.5

-4774.5
-1189.5

46260.5
-36939.5

65745.5
6815.5
273415.5
221815.5
92815.5

211585.5
1,684,990

88,684
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4 a1 6
mportant Statistics Formula

o GSSHANHURjElHUMSI)SGUA 99,05

o GANUBEBIHUGEUMSMANSSNF AN $UG,E96H.00 NSSWH HA
UM SAANGUF IOANHEE[E99,MF NGIAGANIUMNS $UE,EIE.007

o G§SHING bO, 1ISIghAjdnman— 1180 98, WDRTMSHAUIE]U ratio U8R
RISNY A7aiamansis i n 68,684 mEgsinns msiwm san
IUATUBRIMUMARSMIENS MG SIS MiAian 1 MG §insmst
ITG88GIRTAIIASSIG] ¢ GUTISGANFIAS T

c I T X, =X = X, — X =0 nhme I, (X; - X)(¥ - ¥) = 0 1 tnt)Uratio
S UGN AN S URTEISHBURUI T 8 ]
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Important Statistics Formula

q

- SwuSwHhijh
ANV GHIGIEGR (X, Y),i = 1,2, .., n (AINSANNAMYJUYS
cov(X,Y) = =3, (X; = X)(¥; = 7)
¢ UAANFHNAS cov(X,Y) = %z’;:lxiyi — XY 1
(UL B EN /A
1 = - 1 = = ==
cov(X,Y) =i (X = X)(Y; = ¥) = - XL, (XiY; — X;Y — XY, + XY) =
= SR XY VSR X - XN Y+ XY = -3 XY, — XV — XV + XV =

=23y XY, — XY = cov(X,Y) “I

n

Dr. NGANN Sundet, Professor of RULE
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Ir%portant Statistics Formula

q

- UFAN:N{jRA(Property of variance)
1) HISaHIY X 81 Y amyts ntdnmss
e var(X+Y) =var(X) +Var(Y) + 2cov(X,Y).
e var(X—-Y) =var(X) + Var(Y) — 2cov(X,Y).
2) 1ialy X 81 Y aAngjimndhmss

e var(X+Y) =var(X —=Y) = var(X) + Var(Y).

Dr. NGANN Sundet, Professor of RULE
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Important Statistics Formula
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 PNWUNA
1.8 var(X + 1) = - B (K +Y) = R +1))? = 1T, [~ X) + (1 - D)]* =

1 > 1 = 1 = =
==Y (X —X)% + g2?=1(yi —-Y)* + 2;2?:1()(1' - XY, —Y) =

n

=s>var(X+Y) = var(X) + var(Y) + 2cov(X,Y).
2. 918 var(X —¥) = 2 XL, ((% — ) — (R = P)? = 2T, [0 = D) = (i - D)2 =

1 = 1 = 1 = =
=YX -+ - T -V 2L (G -0 - Y) =
= var(X -Y) = var(X) + var(Y) — 2cov(X,Y).

3. AIANATY (XY)RANN I AN SESG{U ) AMYWIARHSIFSIG] cov(X,Y) = 0

JIG TN MM SIGHRS NS var(X +Y) = var(X — Y) = var(X) + var(Y) 1

Dr. NGANN Sundet, Professor of RULE 20
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Important Mathematics Formula

. H’ﬁﬁfmﬁ}m'sﬂgmﬁgs‘fﬁmqﬁmmﬁmmnﬂswmumﬂqh:a;sJSImgﬁgmLﬁmLﬁg%
o BI{FUGHIMANIANS Xpimy m # n; m = (line)§iliifA, n = (collumn)§jiniss
o BIFUMIT Xy, NE1{F UTH IS G SS line = collumn = n
o 11§ ruimd AT (X')3 B0 SH1{F 80 X(mymyy m # n = Al AT Xy # m,n = line, m = collumn.
o BRUAANATEIF fuz M1SEIE 00 Xy Xlmy = Xtk X Xensky = Cliky-
o ruFAN:EI{Fruiad AJjs (Ax B)'=B' x A"
o MISHIFEUMIT Xy IONHGUIS G IAAANAINW X517 HORMSUFAN U
T:ﬂ[§ PG00 Xy X X(_nl;n)= X(_nlm) X Xy = lnin), Where I is unitary matrix.
o AUAAN:URSEIFeUnfAms: XI = IX = X.
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Important Mathematics Formula

- i g mitinumsGg s muisthnsgsHgie

r61,11)(1 + alzXz 9P ©00 o alka = Yl
_ a11 a12 s
g o A21X1 + QX5 + o+ A X = 1, = .o A1 Qa2 -
BIS{UNGRIBMI 9) = HMIBIG U
(An1X1 + A2 X + o+ ae Xy = Yy e

[tﬁ"hﬁ“lifli:i"‘l[?} BJ An;ky = Transposed Ay, ) = Producted Ag.ny X Amiy = Cikik)

I E 8U Cry IS B EIRNNA TN Coly = (4'4)71% 0 1 MR Feu x =

A1k
253%

811 Y=

(1)

SAX =Y > AAX =AY » (AA)LA'AX = (AA)7TA'Y) = IX = (A'A)LAY) = X = (A'4A)"1A'Y)

AMNGISWIvausmMit{§ eu(l) Sthyesivas{u A geuBmi(9)idi
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