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Pravdépodobnost

Pocet pravdépodobnosti
p(y ="
n

P(A 0 B) = P(A) + P(B) P(A O B) =P(A) + P(B) - P(A n B)
Nahodné veltiny

P(X) =P(X =Xx) F(x) =P(X < x):z P(t) P(x, <X <x,)= Z P(x) = F(x,)-F(x,)
tsx X <XEXy

F(x) = P(X< X) = j f (t)dt f(x) = F'(X) Tf(x)dle

—00

P(x, <X < %) = j F()dx= F(x;) - F(x1)

Xp F(xp)=P X, = F(P)

E(X)=> x A% E(X)=Txf(x)d>

2 00 00 2
D(X)=) % P(x)—[z X K x} D(X) = szf(x)dx{ jxf(x)dx}
o =0(X)=./D(X)

—00

Pravdépodobnostni rozdleni

Alternativni rozdleni A 74

PX) =71 -7 x=0,1, 0<xr<1
EX)=mr  DX)=7r1-7)

Binomické rozdeni Bin; 74
P(X) :(Zjn*(l—n)“-* x=0,1,2,..n, n>0,0<z<1
EX)=nr  DX)=nrA1-7)

Poissonovo rozdeni Pd A]

X

P(x):e‘”% x=0,1,.. A>0, E(X)=A OX) =A




pravdgpodobnost

Hypergeometrické rozteni Hy[N;M;n]

e

P(x) = N x = max0, M-N+n), ..., miffM, n), n > 0,N>n, M<N
Y

E(X)=n D(X) = nM(l—Mj N-n

N N N/ N-1

Normalni rozéleni N[u;o’]
-0 <X<0, -0<P<0, >0 EX) =y DX) = &
u=""# F(x)=¢(u):w(ﬂj Xo = +0 U,
o o

P(x < X< x) = F(Xlo‘_”s X—H Xf”} P(L < U < 1) = &(1) - D(W)

o o
Normované normalni rozteni N[0;1]

u=X"H EU)=0 DU)=1

o

@(u) =1-@(-u) @(-u) =1-@(u) Up = ~Uop
Chi-kvadrat rozéleni X7[V] x>0
Rozdleni t(Studentovp  t[V] 00 <X <00 tp[v] = - t1-p[v]
F - rozctleni (Fisherovo — Snedecorojyo F[vivo] x>0 F[v;v,) -t

Folvav)

3 ©KSTP 2009



Matematicka statistika

PN
_— i=1l
> n-1
Odhady parametri

stiedni hodnota estu=f1=X estNu= NX
normalni rozdleni
a) o zndmé

P(?— q_m%w <% U, 2ij =1-a
n Jn

P(T(—q_a% < ,ujzl—a P(,u <X+ ui_a%jzl—a

b) ¢* neznamé
P(Y_tl—alz% <,U <7(+ H—a/z%jzl_a t~t[n_1]

J

p(y(_tl_a% < Iuj:]_—a P(,u <7(+t1_a%j=1—a’

obecné rozéleni, o neznamé, velky vy (n > 30)

< E(X) <%+ q_m%}l—a

£

P(T( - L!.—0/2
n

P(T(—q_a%< H X) j=1—a P(E(X) <X+ q_a%j=l—a

rozptyl &® (normalni rozdéleni) esto’= 62 =8’

parametr sralternativniho rozdéleni
estt= 7i=p estNz=Np

1- 1-
P(p_ul—am p(n P) STT< PtUg2 p(n p)]=1—a
P(p_ul—a p(lr: p) < ]Tj =l-a P(]T< p+u_, p(lr: p)j =1-qg




matematicka statistika

Testovani hypotéz
Stredni hodnota normalniho rozdleni

Ho Hy Testoveé kritérium Kriticky obor
U=l >l 0% zndmé W,={U = uy_o}
M< o _X— U, . W,={U < -u1.q}
H# Lo Y= o Jn o U-No Wo={ U] 2 Up-ar2}
0% nezndmé W,={t = t1.0}
X — W,={t < -t1.4}
_X— T o 1a
t= —S; \/_n t t[n 1] Wa:{ |t| > tl-a/2}

Stiredni hodnota, obecné rozéleni, velky vybér

0% 16 | Y :—X;,X”O Jn U=N0;1]

Ho H. Testové kritérium Kriticky obor
EX)=to BX)>to | 6 nezndmér(> 30) W,={U = uy.q}
AX) < to W,={U < -U1.q}

W,={|U]| = u-gr2}

Parametr mtalternativniho rozdéleni (velké vykEry)

Ho Hy Testoveé kritérium Kriticky obor

1= T8 > 7% U = P~ 7, U =N[0;1] W,={U = up.q}
TT< 7% 1, (L- 11,) W,={U < -Un.q}
T 7% n W,={|U]| = Ur-ar2}

Rovnost s¥ednich hodnot dvou rozd&leni
velké nezvislé vyry

Ho Hi Testové kritérium Kriticky obor
L= b L > [b 02, 0> neznamé W,={U > ug.0}
t-te=0 /4 : 2 Uu=—5"%  y=N[O:1] W,={U < -u1.4}
H* iz +i2 Wa:{|U| = Ul_g/z}
n n,

zavislé vylkéry z normalniho rozéleni (parovyt-test)

'Llliljz dI =Xli_X2i) i=112)"n

Ho Hi Testové kritérium Kriticky obor

th = L > L d W,={t =10}
t=—-/n t~t[n-1

th-te=0 (h<fp S n [n-1] W={t < -t1.0}

W={[t] = ti-ar2}

Chi-kvadrat test dobré shody

Hoa H Testoveé kritérium Kriticky obor
Ho m=7m; i=1,.Kk k (n, —nm,,)?
Hy: non H =" " G=xIk] WG = Y1.a}
i=1 0,i
N7, 25
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Analyza zavislosti

Kontingenéni tabulka (r x s)

S r n n.
=y np=yn Wf“]i n 25
j=1 i=1
Ho H. Testové kritérium Kriticky obor
mj=m. mj non Hy r s (n—p )2 W, ={G > X°1.0}
1<i<r G:ZZM G=¥(r - 1)-1)]
1<j<s ENEEL
C= G V= G , m=min ,s)
n+G n(m-1)
_ 2
Tabulka 2 x 2 G= n(nlln22 LY
nnn.n,

Analyza rozptylu

k N . k . \2 k n IRV
Sy:; Z;(y,—y) =Sm+ S Sym:_z;( i ) n Syv:Z;Z;(%‘Y)
1= 1= 1= i=l j=
P? = Sy P=+P?
SY
Ho Hy Testové kritérium Kriticky obor
h = [b= .54 honky Sy.m W,={F = F1.,}
- k-1 F~Flk—1;n—K
F S [k—=1n—K
n-k

Regrese a korelace

regresni imka y = fo+ Bix + £, Y=ho+bix minimum, . > ¢, -h-h x¥
i=1

bl:byxznZyix-ZXZy

DN DN 0N E.D I S
S P ST




analyza zavislosti

Jiné regresni funkce Y = + h x+ I X Y =bg +byxg +boXo + ..+ by X
s,=2 (- s =X (Y-

S

2 :1 y _—2:_y 2 :l y - Z:i
Sy nizl(yi y) n S n;(YI y) n
n n ) 1 n 5 S
S=(w- Y=Y 8 = Dy-Yi= =R
i=1 i=1 N5z n n-p
5=t R
2 22 S _ [i2 2 2 ,y -1
=R =1"=—- Ix_ I X IADJ_RADJ_l_(l_Ix)—
’ S, ’ ’ n-p

Test hypotézy o regresnich parametrech

Ho H. Testové kritérium Kriticky obor
ﬁ =0 ﬁ 0 h WOF{ |t| > tl_g/z}
t=—1— t~tin—d
s(h)
Testomodelu p=k+1
Ho Hy Testoveé kritérium Kriticky obor
H=c non H S W, ={F>Fy.z}
b£i=0 -1
. F=-c— F~HAp-1n—-4d
Bc=0 =
n-p

korelaéni koeficient

DB EDITOINY
i=1 i=1 =1

3
<

|
I
<l
éw

r,=r.,=

yx Y 0 n , n n ) (;_Xz)(_z_—z) 5§,
> - %2 D Y- v) y-y
i=1 i=1 i=1 i=1
Ho Hy Testoveé kritérium Kriticky obor
Pyx=0  py#0 r.J/n-2 Wo={1t >t}
t=2—— t ~t[n 2]
1-rg
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Casové&rady

n 1 n-1
tZ_l)yt §y1+t22)yt % yl;>'2d1+3/2+y3d2+ +m_1;%¢_1
y== y= - y=
n n-= d1+d2+ +q1—1
_ = 1 I Y.~V
A— - = = n
L =YY n_1§4 —

- =g i, = %
Y1

| =ytzltll

_ Y _
-~ I2/1 |3/2"'|t:t—1 t/t-1

I —
t/
1 You o lean

Klouzavé praiméry

p
Z Yi+i

_Yep ot Yt Bt Mt Y

m=2p+1 7t=i:_p =
m m
_ 1
m=2p Vi =%(yt-p+2yt_p+1+-+2x-1+ 2+ 2¥i1t F 2Yipat Y Io)

Dekompozice¢asoveérady

Y=Ti+ S+ Ci+ & V=Tt S Cré
Te= Go+ it ft =bot+bt Ti=L+ it + ,32t2 -I:t == b + byt + byt?
Ti= BB InTe= In(Lo) + In(B) t In(T,) = In(bo) + In(by) t
>y -T)
MSE=2
n

Regresni metoda s uéymi proménnymi (linearni trend, sezonnost délky 4)

Vi=Te+S+e=fo+ fit + arXae + 02 Xt + a3 Xar + &

a=AT2%  g,=3-3 i=123 5., =3 T =(h+3)+ t




Indexni analyza

Q=pq
_p _ _q _ _Q _
p="L  Ap=p- lg=—%  Ag=gq - Q=L =Q -
ppo P=PR- R q% q=0 -0 QQOAQQ%

Ya Dl D.q _
| = = - A(Zq)— q, - do
(Za) e o Zi Yo -

Iq

30 _Ypg_YRQe_YQq e
=Eg o =T _Z% ACQ =Y Q-3 Q,

>Q 2rg g%
pePR_2% _ 24 _“p Jp=p-p = PG R
B 2% 2R% 2.Q 2% 2%

b @
zq z% Z:po

> PG _lpRg_Y IRQ PP =2PG_2Ra_>Q

|p(L) = =
z PG z PG z QJ Z Po G ZM zg
Ip Ip
|p(F) - |p(L) |p(P)
Qo -2 Pl 2 lang 3 4Q Iq(P):Z PG _ D RG_2Q

% 2Ry 2 Q > p Zp,ﬁ“ Z%




