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Ehdolliset jakautumat
pX Y=lHkL = pX,Y Hk, lL ê pY HlL, EHX Y = lL =⁄kœK k pX Y=lHkL
pXHkL =⁄lœL pX Y=lHkL pY HlL, pY X=kHlL = pX Y=lHkL pY HlL ê pXHkL
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Kokonaisodotusarvokaava
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Satunnaisen pituinen summa
GSN HzL =GN@GXHzLD, MSN HtL =GN@MXHtLD
EHSNL = EHNL EHXL, VarHSNL = EHNL VarHXL + VarHNL @EHXLD 2

Korrelaatio
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DUHnL: 1
n

, k = 1, …, n, EHXL = n+1
2

, VHXL = n2-1
12

, GHzL = 1
n ⁄
k=1

n
zk = zH1-znL

nH1-zL

BerHpL: pk q1-k, k = 0, 1, EHXL = p, VHXL = p q, GHzL = p z + q

BinHn, pL: 
n
k pk qn-k, k = 0, …, n, EHXL = n p, VHXL = n p q, GHzL = Hp z + qLn, X º PoHn pL, X ~ AsNHn p, n p qL

HypHN, M , nL:
M
k

N -M
n - k

ì
N
n

,
0 § k §M

0 § n - k § N -M
, EHXL = n p, VHXL = n p q N-n

N-1
, p = M

N
, q = 1 - p, X º BinJn, M

N
N

MultinomiHn, p1, …, prL: PHX1 = k1, …, Xr = krL =
n!

k1! ÿÿÿ kr!
p1k1 ÿ ÿ ÿ prkr , ⁄

i=1

r
pi = 1, ⁄

i=1

r
ki = n

MultihypHN, M1, …, Mr, nL: PHX1 = k1, …, Xr = krL =
M1

k1
ÿ ÿ ÿ

Mr

kr
ì

N
n

, ⁄
i=1

r
Mi = N, ⁄

i=1

r
ki = n

Diskreettejä jakautumia, ääretön arvojoukko

PoHlL: ‰-l lk

k!
, k ¥ 0, EHXL = l, VHXL = l, GHzL = ‰lHz-1L, X ~ AsNHl, lL

GeomHpL: qk-1 p, k ¥ 1, FHkL = 1 - qk, EHXL = 1
p

, VHXL = q

p2
, GHzL = p z

1-q z

ModGeomHpL: qk p, k ¥ 0, FHkL = 1 - qk+1, EHXL = q
p

, VHXL = q

p2
, GHzL = p

1-q z

NegbinHn, pL: 
k - 1
n - 1

pn qk-n, k ¥ n, EHXL = n
p

, VHXL = n q

p2
, GHzL = J

p z
1-q z

N
n

ModNegbinHn, pL: 
k + n - 1
n - 1

pn qk, k ¥ 0, EHXL = n q
p

, VHXL = n q

p2
, GHzL = J

p
1-q z

N
n

Normaalijakautuma

NH0, 1L: fHxL = 1

2 p
‰-

1

2
x2 , FHxL = 1

2 p
Ÿ-¶
x
‰-

1

2
t2 „ t, EHXL = 0, VHXL = 1, MHtL = ‰

1

2
t2

NIm, s2M: f HxL = 1
s
fJ

x-m
s
N, FHxL = FJ

x-m
s
N, EHXL = m, VHXL = s2, MHtL = ‰m t+

1

2
s2 t2

     PHm - @1.96, 2.58, 3.29Ds < X < m + @1.96, 2.58, 3.29DsL = @0.95, 0.99, 0.999D 

     Sn ~ AsNIn m, ns2M,  Xn ~ AsNJm, s2

n
N

Muita yleisimpiä jatkuvia jakautumia

UHa, bL: 1
b-a

, a < x < b, FHxL = x-a
b-a

, EHXL = a+b
2

, VHXL = Hb-aL2

12
, MHtL = ‰b t-‰a t

Hb-aL t

ExpHlL: l ‰-l x, x > 0, FHxL = 1 - ‰-l x, EHXL = 1
l

, VHXL = 1
l2

, MHtL = l

l-t

GammaHa, lL: la

GHaL
xa-1 ‰-l x, x > 0, EHXL = a

l
, VHXL = a

l2
, MHtL = J

l

l-t
N
a

ErlangHn, lL: ln

Hn-1L!
xn-1 ‰-l x, x > 0, FHxL = 1 - ‰-l x ⁄

i=0

n-1
Hl xLi

i!
, EHXL = n

l
, VHXL = n

l2
, MHtL = J

l

l-t
N
n

BetaHa, bL: GHa+bL

GHaL GHbL
xa-1H1 - xLb-1, 0 < x < 1, EHXL = a

a+b
, VHXL = a b

Ha+bL2 Ha+b+1L

Muita jatkuvia jakautumia, x > 0 ellei toisin mainita

LogNIm, s2M: 1
s x

fJ
lnHxL-m

s
N, FHxL = FJ

lnHxL-m
s

N, EHXL = ‰m+
1

2
s2 , EIX2M = ‰2 m+2s

2

WeibullHa, lL: a l xa-1 ‰-l xa , FHxL = 1 - ‰-l x
a , EHXL = J

1
l
N

1
a GJ1 + 1

a
N, EIX2M = J

1
l
N

2
a GJ1 + 2

a
N

HypoexpHlL: ⁄
i=1

n
ai li ‰-li x, li ! l j, ai = ¤

j=i, j"i

n l j
l j-li

, FHxL = ⁄
i=1

n
aiI1 - ‰-li xM, EHXL = ⁄

i=1

n 1
li

, VHXL = ⁄
i=1

n 1
li
2

HyperexpJl, aN: ⁄
i=1

n
ai li ‰-li x, ⁄

i=1

n
ai = 1, FHxL = ⁄

i=1

n
aiI1 - ‰-li xM, EHXL = ⁄

i=1

n ai
li

, EIX2M = 2 ⁄
i=1

n ai

li
2

ParetoHa, lL: l
a
J
a

x
N
l+1

, x > a, FHxL = 1 - J
a

x
N
l
, EHXL = a l

l-1
Hl > 1L, VHXL = l a2

Hl-1L2 Hl-2L
Hl > 2L

Muita jatkuvia jakautumia, x œ!

LaplaceHm, lL: 1
2
l ‰-l x-m , FHxL =

1
2
‰-lHm-xL x < m

1 - 1
2
‰-lHx-mL x ¥ m

, EHXL = m, VHXL = 2
l2

, MHtL = l2 ‰m t

l2-t2

LogisticIm, s2M: a ‰-a y

sH1+‰-a yL2
, y =

x-m
s

, a = p

3
, FHxL = 1

1+‰-a y
, EHXL = m, VHXL = s2

CauchyHa, bL: 1
p b

B1 + J
x-a
b
N
2
F
-1

, FHxL = 1
2
+ 1

p
arctanJ x-a

b
N

NIm1, m2, s12, s22, rM: EHX Y = yL = m1 + r s1
s2

Hy - m2L, VHX Y = yL = s12I1 - r2M



Muita jatkuvia jakautumia, x œ!

LaplaceHm, lL: 1
2
l ‰-l x-m , FHxL =

1
2
‰-lHm-xL x < m

1 - 1
2
‰-lHx-mL x ¥ m

, EHXL = m, VHXL = 2
l2

, MHtL = l2 ‰m t

l2-t2

LogisticIm, s2M: a ‰-a y

sH1+‰-a yL2
, y =

x-m
s

, a = p

3
, FHxL = 1

1+‰-a y
, EHXL = m, VHXL = s2

CauchyHa, bL: 1
p b

B1 + J
x-a
b
N
2
F
-1

, FHxL = 1
2
+ 1

p
arctanJ x-a

b
N

NIm1, m2, s12, s22, rM: EHX Y = yL = m1 + r s1
s2

Hy - m2L, VHX Y = yL = s12I1 - r2M

Tilastollisia jakautumia

tHnL: 
GJ

n+1

2
N

n p GJ
n

2
N
J1 + x2

n
N
-
n+1

2 , x œ!, EHXL = 0 (n ¥ 2), VHXL = n
n-2

 (n ¥ 3)

c2HnL: B2
n

2 GI n
2
MF
-1
x
n

2
-1 ‰-

x

2 , x > 0, EHXL = n, VHXL = 2 n, MHtL = J
1

1-2 t
N

n

2

FHm, nL: 
GJ

m+n

2
N

GJ
m

2
N GJ

n

2
N

mm nn xm-2

Hn+m xLm+n
, x > 0, EHXL = n

n-2
Hn ¥ 3L, VHXL = 2 n2Hm+n-2L

mHn-2L2 Hn-4L
Hn ¥ 5L

NH0, 1L-jakautuman todennäköisyyksiä PHX £ xL = a
Esim. PHX § 1.23L = 0.8907

x 0 1 2 3 4 5 6 7 8 9
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359 0.0
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753 0.1
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141 0.2
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517 0.3
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879 0.4
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224 0.5
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549 0.6
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852 0.7
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133 0.8
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389 0.9
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621 1.0
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830 1.1
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015 1.2
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177 1.3
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319 1.4
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441 1.5
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545 1.6
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 1.7
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 1.8
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 1.9
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817 2.0
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857 2.1
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890 2.2
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916 2.3
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936 2.4
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952 2.5
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 2.6
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974 2.7
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981 2.8
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986 2.9
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990 3.0
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993 3.1
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995 3.2
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 3.3
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998 3.4
3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 3.5
3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.6
3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.7
3.8 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.8
3.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 3.9

0 1 2 3 4 5 6 7 8 9

tHnL |jakautuman kriittisiä arvoja tn;a : P IX > tn;aM = a

Esim. t10; 0.05 = 1.812 : jos X ~ tH10L, niin PHX > 1.812L = 0.05

a
n 0.1 0.05 0.025 0.01 0.005
1 3.078 6.314 12.71 31.82 63.66
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
50 1.299 1.676 2.009 2.403 2.678
60 1.296 1.671 2.000 2.390 2.660
70 1.294 1.667 1.994 2.381 2.648
80 1.292 1.664 1.990 2.374 2.639
90 1.291 1.662 1.987 2.368 2.632
100 1.290 1.660 1.984 2.364 2.626
150 1.287 1.655 1.976 2.351 2.609
200 1.286 1.653 1.972 2.345 2.601
• 1.282 1.645 1.960 2.326 2.576

c2HnL |jakautuman kriittisiä arvoja cn;a
2 : P IX > cn;a

2 M = a

Esim. c10; 0.052 = 18.31 : jos X ~ c2H10L, niin PHX > 18.31L = 0.05

a
n 0.995 0.99 0.975 0.95 0.05 0.025 0.01 0.005
1 0.00003927 0.0001571 0.0009821 0.003932 3.841 5.024 6.635 7.879
2 0.01003 0.02010 0.05064 0.1026 5.991 7.378 9.210 10.60
3 0.07172 0.1148 0.2158 0.3518 7.815 9.348 11.34 12.84
4 0.2070 0.2971 0.4844 0.7107 9.488 11.14 13.28 14.86
5 0.4117 0.5543 0.8312 1.145 11.07 12.83 15.09 16.75
6 0.6757 0.8721 1.237 1.635 12.59 14.45 16.81 18.55
7 0.9893 1.239 1.690 2.167 14.07 16.01 18.48 20.28
8 1.344 1.646 2.180 2.733 15.51 17.53 20.09 21.95
9 1.735 2.088 2.700 3.325 16.92 19.02 21.67 23.59
10 2.156 2.558 3.247 3.940 18.31 20.48 23.21 25.19
11 2.603 3.053 3.816 4.575 19.68 21.92 24.72 26.76
12 3.074 3.571 4.404 5.226 21.03 23.34 26.22 28.30
13 3.565 4.107 5.009 5.892 22.36 24.74 27.69 29.82
14 4.075 4.660 5.629 6.571 23.68 26.12 29.14 31.32
15 4.601 5.229 6.262 7.261 25.00 27.49 30.58 32.80
16 5.142 5.812 6.908 7.962 26.30 28.85 32.00 34.27
17 5.697 6.408 7.564 8.672 27.59 30.19 33.41 35.72
18 6.265 7.015 8.231 9.390 28.87 31.53 34.81 37.16
19 6.844 7.633 8.907 10.12 30.14 32.85 36.19 38.58
20 7.434 8.260 9.591 10.85 31.41 34.17 37.57 40.00
21 8.034 8.897 10.28 11.59 32.67 35.48 38.93 41.40
22 8.643 9.542 10.98 12.34 33.92 36.78 40.29 42.80
23 9.260 10.20 11.69 13.09 35.17 38.08 41.64 44.18
24 9.886 10.86 12.40 13.85 36.42 39.36 42.98 45.56
25 10.52 11.52 13.12 14.61 37.65 40.65 44.31 46.93
26 11.16 12.20 13.84 15.38 38.89 41.92 45.64 48.29
27 11.81 12.88 14.57 16.15 40.11 43.19 46.96 49.64
28 12.46 13.56 15.31 16.93 41.34 44.46 48.28 50.99
29 13.12 14.26 16.05 17.71 42.56 45.72 49.59 52.34
30 13.79 14.95 16.79 18.49 43.77 46.98 50.89 53.67
31 14.46 15.66 17.54 19.28 44.99 48.23 52.19 55.00
32 15.13 16.36 18.29 20.07 46.19 49.48 53.49 56.33
33 15.82 17.07 19.05 20.87 47.40 50.73 54.78 57.65
34 16.50 17.79 19.81 21.66 48.60 51.97 56.06 58.96
35 17.19 18.51 20.57 22.47 49.80 53.20 57.34 60.27
36 17.89 19.23 21.34 23.27 51.00 54.44 58.62 61.58
37 18.59 19.96 22.11 24.07 52.19 55.67 59.89 62.88
38 19.29 20.69 22.88 24.88 53.38 56.90 61.16 64.18
39 20.00 21.43 23.65 25.70 54.57 58.12 62.43 65.48
40 20.71 22.16 24.43 26.51 55.76 59.34 63.69 66.77

tHnL |jakautuman kriittisiä arvoja tn;a : P IX > tn;aM = a

Esim. t10; 0.05 = 1.812 : jos X ~ tH10L, niin PHX > 1.812L = 0.05

a
n 0.1 0.05 0.025 0.01 0.005
1 3.078 6.314 12.71 31.82 63.66
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
50 1.299 1.676 2.009 2.403 2.678
60 1.296 1.671 2.000 2.390 2.660
70 1.294 1.667 1.994 2.381 2.648
80 1.292 1.664 1.990 2.374 2.639
90 1.291 1.662 1.987 2.368 2.632
100 1.290 1.660 1.984 2.364 2.626
150 1.287 1.655 1.976 2.351 2.609
200 1.286 1.653 1.972 2.345 2.601
• 1.282 1.645 1.960 2.326 2.576

c2HnL |jakautuman kriittisiä arvoja cn;a
2 : P IX > cn;a

2 M = a

Esim. c10; 0.052 = 18.31 : jos X ~ c2H10L, niin PHX > 18.31L = 0.05

a
n 0.995 0.99 0.975 0.95 0.05 0.025 0.01 0.005
1 0.00003927 0.0001571 0.0009821 0.003932 3.841 5.024 6.635 7.879
2 0.01003 0.02010 0.05064 0.1026 5.991 7.378 9.210 10.60
3 0.07172 0.1148 0.2158 0.3518 7.815 9.348 11.34 12.84
4 0.2070 0.2971 0.4844 0.7107 9.488 11.14 13.28 14.86
5 0.4117 0.5543 0.8312 1.145 11.07 12.83 15.09 16.75
6 0.6757 0.8721 1.237 1.635 12.59 14.45 16.81 18.55
7 0.9893 1.239 1.690 2.167 14.07 16.01 18.48 20.28
8 1.344 1.646 2.180 2.733 15.51 17.53 20.09 21.95
9 1.735 2.088 2.700 3.325 16.92 19.02 21.67 23.59
10 2.156 2.558 3.247 3.940 18.31 20.48 23.21 25.19
11 2.603 3.053 3.816 4.575 19.68 21.92 24.72 26.76
12 3.074 3.571 4.404 5.226 21.03 23.34 26.22 28.30
13 3.565 4.107 5.009 5.892 22.36 24.74 27.69 29.82
14 4.075 4.660 5.629 6.571 23.68 26.12 29.14 31.32
15 4.601 5.229 6.262 7.261 25.00 27.49 30.58 32.80
16 5.142 5.812 6.908 7.962 26.30 28.85 32.00 34.27
17 5.697 6.408 7.564 8.672 27.59 30.19 33.41 35.72
18 6.265 7.015 8.231 9.390 28.87 31.53 34.81 37.16
19 6.844 7.633 8.907 10.12 30.14 32.85 36.19 38.58
20 7.434 8.260 9.591 10.85 31.41 34.17 37.57 40.00
21 8.034 8.897 10.28 11.59 32.67 35.48 38.93 41.40
22 8.643 9.542 10.98 12.34 33.92 36.78 40.29 42.80
23 9.260 10.20 11.69 13.09 35.17 38.08 41.64 44.18
24 9.886 10.86 12.40 13.85 36.42 39.36 42.98 45.56
25 10.52 11.52 13.12 14.61 37.65 40.65 44.31 46.93
26 11.16 12.20 13.84 15.38 38.89 41.92 45.64 48.29
27 11.81 12.88 14.57 16.15 40.11 43.19 46.96 49.64
28 12.46 13.56 15.31 16.93 41.34 44.46 48.28 50.99
29 13.12 14.26 16.05 17.71 42.56 45.72 49.59 52.34
30 13.79 14.95 16.79 18.49 43.77 46.98 50.89 53.67
31 14.46 15.66 17.54 19.28 44.99 48.23 52.19 55.00
32 15.13 16.36 18.29 20.07 46.19 49.48 53.49 56.33
33 15.82 17.07 19.05 20.87 47.40 50.73 54.78 57.65
34 16.50 17.79 19.81 21.66 48.60 51.97 56.06 58.96
35 17.19 18.51 20.57 22.47 49.80 53.20 57.34 60.27
36 17.89 19.23 21.34 23.27 51.00 54.44 58.62 61.58
37 18.59 19.96 22.11 24.07 52.19 55.67 59.89 62.88
38 19.29 20.69 22.88 24.88 53.38 56.90 61.16 64.18
39 20.00 21.43 23.65 25.70 54.57 58.12 62.43 65.48
40 20.71 22.16 24.43 26.51 55.76 59.34 63.69 66.77
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PKX - 1.96 S

n
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n
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S

n
O = 1 - a

P Hn-1L S2
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2 < s2 < Hn-1L S2

cn-1; 1-aê2
2 = 1 - a

P p` - 1.96 p` q` ên < p < p` + 1.96 p` q` ên > 0.95

Hypoteesien testaus
H0 : m = m0 : T = IX - m0Më ISë n M ~ tHn - 1L

H0 : p = p0 : Z = Ip` - p0Mí p0 q0 ên ~ NH0, 1L

H0 : PHX = xiL = pi :Q = ⁄
i=1

k INi-n piM
2

n pi
~ c2Hk -m - 1L



Muita jatkuvia jakautumia, x œ!

LaplaceHm, lL: 1
2
l ‰-l x-m , FHxL =

1
2
‰-lHm-xL x < m

1 - 1
2
‰-lHx-mL x ¥ m

, EHXL = m, VHXL = 2
l2

, MHtL = l2 ‰m t

l2-t2

LogisticIm, s2M: a ‰-a y

sH1+‰-a yL2
, y =

x-m
s

, a = p

3
, FHxL = 1

1+‰-a y
, EHXL = m, VHXL = s2

CauchyHa, bL: 1
p b

B1 + J
x-a
b
N
2
F
-1

, FHxL = 1
2
+ 1

p
arctanJ x-a

b
N

NIm1, m2, s12, s22, rM: EHX Y = yL = m1 + r s1
s2

Hy - m2L, VHX Y = yL = s12I1 - r2M

Tilastollisia jakautumia

tHnL: 
GJ

n+1

2
N

n p GJ
n

2
N
J1 + x2

n
N
-
n+1

2 , x œ!, EHXL = 0 (n ¥ 2), VHXL = n
n-2

 (n ¥ 3)

c2HnL: B2
n

2 GI n
2
MF
-1
x
n

2
-1 ‰-

x

2 , x > 0, EHXL = n, VHXL = 2 n, MHtL = J
1

1-2 t
N

n

2

FHm, nL: 
GJ

m+n

2
N

GJ
m

2
N GJ

n

2
N

mm nn xm-2

Hn+m xLm+n
, x > 0, EHXL = n

n-2
Hn ¥ 3L, VHXL = 2 n2Hm+n-2L

mHn-2L2 Hn-4L
Hn ¥ 5L

NH0, 1L-jakautuman todennäköisyyksiä PHX £ xL = a
Esim. PHX § 1.23L = 0.8907

x 0 1 2 3 4 5 6 7 8 9
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359 0.0
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753 0.1
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141 0.2
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517 0.3
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879 0.4
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224 0.5
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549 0.6
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852 0.7
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133 0.8
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389 0.9
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621 1.0
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830 1.1
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015 1.2
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177 1.3
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319 1.4
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441 1.5
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545 1.6
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 1.7
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 1.8
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 1.9
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817 2.0
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857 2.1
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890 2.2
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916 2.3
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936 2.4
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952 2.5
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 2.6
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974 2.7
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981 2.8
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986 2.9
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990 3.0
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993 3.1
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995 3.2
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 3.3
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998 3.4
3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 3.5
3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.6
3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.7
3.8 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 3.8
3.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 3.9

0 1 2 3 4 5 6 7 8 9

tHnL |jakautuman kriittisiä arvoja tn;a : P IX > tn;aM = a

Esim. t10; 0.05 = 1.812 : jos X ~ tH10L, niin PHX > 1.812L = 0.05

a
n 0.1 0.05 0.025 0.01 0.005
1 3.078 6.314 12.71 31.82 63.66
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
50 1.299 1.676 2.009 2.403 2.678
60 1.296 1.671 2.000 2.390 2.660
70 1.294 1.667 1.994 2.381 2.648
80 1.292 1.664 1.990 2.374 2.639
90 1.291 1.662 1.987 2.368 2.632
100 1.290 1.660 1.984 2.364 2.626
150 1.287 1.655 1.976 2.351 2.609
200 1.286 1.653 1.972 2.345 2.601
• 1.282 1.645 1.960 2.326 2.576

c2HnL |jakautuman kriittisiä arvoja cn;a
2 : P IX > cn;a

2 M = a

Esim. c10; 0.052 = 18.31 : jos X ~ c2H10L, niin PHX > 18.31L = 0.05

a
n 0.995 0.99 0.975 0.95 0.05 0.025 0.01 0.005
1 0.00003927 0.0001571 0.0009821 0.003932 3.841 5.024 6.635 7.879
2 0.01003 0.02010 0.05064 0.1026 5.991 7.378 9.210 10.60
3 0.07172 0.1148 0.2158 0.3518 7.815 9.348 11.34 12.84
4 0.2070 0.2971 0.4844 0.7107 9.488 11.14 13.28 14.86
5 0.4117 0.5543 0.8312 1.145 11.07 12.83 15.09 16.75
6 0.6757 0.8721 1.237 1.635 12.59 14.45 16.81 18.55
7 0.9893 1.239 1.690 2.167 14.07 16.01 18.48 20.28
8 1.344 1.646 2.180 2.733 15.51 17.53 20.09 21.95
9 1.735 2.088 2.700 3.325 16.92 19.02 21.67 23.59
10 2.156 2.558 3.247 3.940 18.31 20.48 23.21 25.19
11 2.603 3.053 3.816 4.575 19.68 21.92 24.72 26.76
12 3.074 3.571 4.404 5.226 21.03 23.34 26.22 28.30
13 3.565 4.107 5.009 5.892 22.36 24.74 27.69 29.82
14 4.075 4.660 5.629 6.571 23.68 26.12 29.14 31.32
15 4.601 5.229 6.262 7.261 25.00 27.49 30.58 32.80
16 5.142 5.812 6.908 7.962 26.30 28.85 32.00 34.27
17 5.697 6.408 7.564 8.672 27.59 30.19 33.41 35.72
18 6.265 7.015 8.231 9.390 28.87 31.53 34.81 37.16
19 6.844 7.633 8.907 10.12 30.14 32.85 36.19 38.58
20 7.434 8.260 9.591 10.85 31.41 34.17 37.57 40.00
21 8.034 8.897 10.28 11.59 32.67 35.48 38.93 41.40
22 8.643 9.542 10.98 12.34 33.92 36.78 40.29 42.80
23 9.260 10.20 11.69 13.09 35.17 38.08 41.64 44.18
24 9.886 10.86 12.40 13.85 36.42 39.36 42.98 45.56
25 10.52 11.52 13.12 14.61 37.65 40.65 44.31 46.93
26 11.16 12.20 13.84 15.38 38.89 41.92 45.64 48.29
27 11.81 12.88 14.57 16.15 40.11 43.19 46.96 49.64
28 12.46 13.56 15.31 16.93 41.34 44.46 48.28 50.99
29 13.12 14.26 16.05 17.71 42.56 45.72 49.59 52.34
30 13.79 14.95 16.79 18.49 43.77 46.98 50.89 53.67
31 14.46 15.66 17.54 19.28 44.99 48.23 52.19 55.00
32 15.13 16.36 18.29 20.07 46.19 49.48 53.49 56.33
33 15.82 17.07 19.05 20.87 47.40 50.73 54.78 57.65
34 16.50 17.79 19.81 21.66 48.60 51.97 56.06 58.96
35 17.19 18.51 20.57 22.47 49.80 53.20 57.34 60.27
36 17.89 19.23 21.34 23.27 51.00 54.44 58.62 61.58
37 18.59 19.96 22.11 24.07 52.19 55.67 59.89 62.88
38 19.29 20.69 22.88 24.88 53.38 56.90 61.16 64.18
39 20.00 21.43 23.65 25.70 54.57 58.12 62.43 65.48
40 20.71 22.16 24.43 26.51 55.76 59.34 63.69 66.77

tHnL |jakautuman kriittisiä arvoja tn;a : P IX > tn;aM = a

Esim. t10; 0.05 = 1.812 : jos X ~ tH10L, niin PHX > 1.812L = 0.05

a
n 0.1 0.05 0.025 0.01 0.005
1 3.078 6.314 12.71 31.82 63.66
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
50 1.299 1.676 2.009 2.403 2.678
60 1.296 1.671 2.000 2.390 2.660
70 1.294 1.667 1.994 2.381 2.648
80 1.292 1.664 1.990 2.374 2.639
90 1.291 1.662 1.987 2.368 2.632
100 1.290 1.660 1.984 2.364 2.626
150 1.287 1.655 1.976 2.351 2.609
200 1.286 1.653 1.972 2.345 2.601
• 1.282 1.645 1.960 2.326 2.576

c2HnL |jakautuman kriittisiä arvoja cn;a
2 : P IX > cn;a

2 M = a

Esim. c10; 0.052 = 18.31 : jos X ~ c2H10L, niin PHX > 18.31L = 0.05

a
n 0.995 0.99 0.975 0.95 0.05 0.025 0.01 0.005
1 0.00003927 0.0001571 0.0009821 0.003932 3.841 5.024 6.635 7.879
2 0.01003 0.02010 0.05064 0.1026 5.991 7.378 9.210 10.60
3 0.07172 0.1148 0.2158 0.3518 7.815 9.348 11.34 12.84
4 0.2070 0.2971 0.4844 0.7107 9.488 11.14 13.28 14.86
5 0.4117 0.5543 0.8312 1.145 11.07 12.83 15.09 16.75
6 0.6757 0.8721 1.237 1.635 12.59 14.45 16.81 18.55
7 0.9893 1.239 1.690 2.167 14.07 16.01 18.48 20.28
8 1.344 1.646 2.180 2.733 15.51 17.53 20.09 21.95
9 1.735 2.088 2.700 3.325 16.92 19.02 21.67 23.59
10 2.156 2.558 3.247 3.940 18.31 20.48 23.21 25.19
11 2.603 3.053 3.816 4.575 19.68 21.92 24.72 26.76
12 3.074 3.571 4.404 5.226 21.03 23.34 26.22 28.30
13 3.565 4.107 5.009 5.892 22.36 24.74 27.69 29.82
14 4.075 4.660 5.629 6.571 23.68 26.12 29.14 31.32
15 4.601 5.229 6.262 7.261 25.00 27.49 30.58 32.80
16 5.142 5.812 6.908 7.962 26.30 28.85 32.00 34.27
17 5.697 6.408 7.564 8.672 27.59 30.19 33.41 35.72
18 6.265 7.015 8.231 9.390 28.87 31.53 34.81 37.16
19 6.844 7.633 8.907 10.12 30.14 32.85 36.19 38.58
20 7.434 8.260 9.591 10.85 31.41 34.17 37.57 40.00
21 8.034 8.897 10.28 11.59 32.67 35.48 38.93 41.40
22 8.643 9.542 10.98 12.34 33.92 36.78 40.29 42.80
23 9.260 10.20 11.69 13.09 35.17 38.08 41.64 44.18
24 9.886 10.86 12.40 13.85 36.42 39.36 42.98 45.56
25 10.52 11.52 13.12 14.61 37.65 40.65 44.31 46.93
26 11.16 12.20 13.84 15.38 38.89 41.92 45.64 48.29
27 11.81 12.88 14.57 16.15 40.11 43.19 46.96 49.64
28 12.46 13.56 15.31 16.93 41.34 44.46 48.28 50.99
29 13.12 14.26 16.05 17.71 42.56 45.72 49.59 52.34
30 13.79 14.95 16.79 18.49 43.77 46.98 50.89 53.67
31 14.46 15.66 17.54 19.28 44.99 48.23 52.19 55.00
32 15.13 16.36 18.29 20.07 46.19 49.48 53.49 56.33
33 15.82 17.07 19.05 20.87 47.40 50.73 54.78 57.65
34 16.50 17.79 19.81 21.66 48.60 51.97 56.06 58.96
35 17.19 18.51 20.57 22.47 49.80 53.20 57.34 60.27
36 17.89 19.23 21.34 23.27 51.00 54.44 58.62 61.58
37 18.59 19.96 22.11 24.07 52.19 55.67 59.89 62.88
38 19.29 20.69 22.88 24.88 53.38 56.90 61.16 64.18
39 20.00 21.43 23.65 25.70 54.57 58.12 62.43 65.48
40 20.71 22.16 24.43 26.51 55.76 59.34 63.69 66.77
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Hypoteesien testaus
H0 : m = m0 : T = IX - m0Më ISë n M ~ tHn - 1L

H0 : p = p0 : Z = Ip` - p0Mí p0 q0 ên ~ NH0, 1L

H0 : PHX = xiL = pi :Q = ⁄
i=1
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n pi
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