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1. B nexomopoii nepemennoii npomooenuposants 50 HOpmansHO pacnpeoeneHHbIX Yuce
¢ mamemamuyeckum oxcuoarnuem L= 3u o = 3. [locmpoums cucmoepammy. /[1s opyeoii
nepemeHnnoil npomooenuposans S0 ciyuaiHvIX 6eIUYUH, UMEIOUUX IKCHOHEHYUATbHOE

pacnpeoenenue ¢ napamempom A = U4, [locmpoums cucmoepammy.

Jlnst reHepaumy HopMaiibHO pacrnpeaeseHHbix yncen N(3,3) ucnosb3oBanach cieayromast
dbopmyna:
VARL=((rnd(1)+rnd(1)+rnd(1)+rnd(1)+rnd(1)+rnd(1))-3)*sqrt(2)*3+3

JUisi reHepaLuy SKCIIOHEHIINAIBHO PAaCpeAeIeHHbIX YHUCelT HCIOIb30BaIaCh CACAYOIIAs

dbopmyna:
VAR2=-4*| og(1-rnd(1))

Hanee B Tabnuue npuseneHsl noayueHuble 3HaueHns (VARL — HopmaibHO

pacripeneneHHas rnocyienoBaTenbHOCTh, VARZ - 3KCIOHEHIMATBHO pacrpeneeHHas

MOCJIEIOBATEIHHOCTD):
VAR1 VAR2 VAR1 VAR2 VAR1 VAR2
1| 3,387 |6,358 19| -,346 |9,640 37| 3518 |,890
2| 3881 |7,297 20| 4,771 |,209 38| 7,403 |3522
3| -987 |2855 21| 1,397 |,042 39| 4,798 | 15,200
4 ,370 ,309 22| -1,739 | 5,676 40 ,019 6,617
5 4,184 |,949 23| 4568 |6,943 41| 6,309 |6,843
6| -5042 | ,487 24| 4475 |4,084 42| 6,012 |,869
7| 3,238 |3,245 25| 1,926 |7,214 43| -,248 | 3,530
8| 8332 |28876 26| -2,839 |5,853 44| 3,843 | ,562
9| 4,079 |,932 27| -1,961 | 3,261 45| -1,949 |,074
10| 3,902 | 11,722 28| 1,49 |2623 46| 6,770 | 1,235
11| -3,235 |,848 29 ,044 ,751 47| -,334 | 8,290
12| 5,496 |9,728 30| 5166 |1,012 48| 3569 | 1,226
13| 299 |1,870 31| 4,635 |4,570 49| 2,987 | ,641
14| 4596 | 4,237 32| 7679 |,058 50 ,113 5,376
15 ,924 4,989 33| -940 |5,568
16| -,557 |4,396 34| 7188 |1,226
17| 6,106 | 2,169 35| 2380 |1,151
18| 3,474 |6,192 36| -146 |,584







2. IIposepumye cunome3sy o pacnpeoenenuu 2eHepanbHoll COBOKYIHOCHIU, UCHONb3Y3L
kpumepuu Konmozoposa-Cmupnosa u xu-keaopam. Ilpeononodicums, umo cO60KYRHOCHb
pacnpeoeneHa no 0OHOMY U3 3 HeNnpepvIBHBIX 3AKOHO8 (HOPMATLHOMY, SKCHOHEHYUATLHOMY, XU~
xkeaopam). [Iposepku npoussecmu npu ypoeue 3uauumocmu 0.05.

Kpurepuit Konmoroposa-CMupHOBa OCHOBaH Ha CTaTUCTHKE!

D, =max |F. () -F()|.

—00< X< 400

Fn(X) - sMoupuueckas GyHKLHsI pacnpeaeneHus], MOCTPOeHHAst M0 JaHHBIM BIOOPKH

nocjie eé ynopsimoueHusi(BapuaiMOHHbIN psia);

F(X) - HekoTopasi KOHKpeTHast (PUKCUPOBaHHAs (PyHKLUS pacrpenesieH .

O6nactp npunsitus runoressl (0, K,_, q/i ), ipu 06BEME BeIOOPKH Gotbie 50
n

3Ha4eHue KBaHTWIs1 KoJIMOTOpoBa MOKET OBITh BBIYUCIIEHO 10 (hopMyJIe:

/ Ina
Kl—a = _7.

CoracHo 3amaHus.
0=0,05;
K0,95:1,224;

obnactb npunsitust runoressr: (0, 0.173).

dopmyia cratuctuku [Tupcona (xu-KBaapar):

m 2
i:E: np;
=1
N - KOJIUYECTBO 3HAYEHUN BbI6opKI/I;
4 - KOJINYECTBO 3HAUEHUI BbI60pKI/I MOMABUINX B I-bIil MHTEpPBAJI,

M - KOJIMIECTBO MHTEPBAJIOB,

Pi - TeOpETUYECCKHE BEPOATHOCTH.

ITo Probability Calculator:

Chi 1(2) =5, 991465 p=, 050000
Chi 1(3) =7, 814728 p=, 050000
Chi 1(4) =9, 487729 p=, 050000



CootsercTByromue 001aCTH MPUHSTHS PELISHNs IPEACTaBICHbI B TabIHIIE:

Crenenn cBoOoabI, df OITP

> 0..5, 991
3 0..7,815
4 0..9,488

Hanee npuseneHsl pesynbraTel 00padoTku nepemerabix VARL u VAR2 nmakerom
Statistica Ha cooTBeTCTBUE 3aJaHHBIM 3aKOHAM paclpeeNieH s, C MOCASAYIOINM aHAIN30M
pE3yJbTATOB:

STAT. Variable VARL ; distribution: Normal (|aba2ksa. sta)
NONPAR Kol nogorov-Snirnov d = ,0809302, p = n.s.
STATS Chi - Square: 5,786040, df = 3, p = ,1225198 (df adjusted)

3HaueHus kak kpurepust Konmoroposa Tak u xu-ksagpat nonanatot B OIIl, T.0.
MPUHIMAETCS OCHOBHAs TUroTe3a: coBokynHocTh VAR pacripenesnena mo
HOPMaJIbBHOMY 3aKOHY.

STAT. Variabl e VARL ; distribution: Exponential (l|aba2ksa.sta)
NONPAR Kol nogorov-Snmirnov d =, 2167609, p < ,05
STATS Chi - Square: 17,16509, df = 3, p = ,0006549 (df adjusted)

O06a kpuTepwst MOMaIN B KPUTHIECKYIO 00JIaCTh — MIPUHUMAEM aJIbTePHATHUBHYIO
TUIOTE3Y: 3aKOH pacrpenenerusi coBokynmHoctu VARL otnuuaercs ot

3KCIIOHEHLUAJIBHOTO.

STAT. Variabl e VARL ; distribution: Chi-Square (|aba2ksa. sta)
NONPAR Kol nogorov-Snmirnov d = ,2117414, p < ,05

STATS Chi - Square: 19,28883, df = 3, p = ,0002389 (df adjusted)

O06a kpuTepwst MOMaI B KPUTHIECKYIO 00JIaCTh — IPUHUMAEM aJTbTePHATHBHYIO
TUIOTE3Y: 3aKOH pactpeneiernst coBokymHoctu VARL oTinyaercst oT Xu-kBaapar.

STAT. Variable VAR2 ; distribution: Normal (|aba2ksa. sta)
NONPAR Kol nogorov-Snmirnov d =, 1933095, p < ,05
STATS Chi - Square: 16,58990, df = 4, p = ,0023256 (df adjusted)

O06a kpuTepwst MOMaI B KPUTHIECKYIO 00JIaCTh — MIPUHUMAEM aJIbTePHATHBHYIO
TUIOTE3Y: 3aKOH pacrpeneieHrsi COBOKymHocTu VARZ oTinyaeTcst OT HOpMaJbHOTO.

STAT. Variable VAR2 ; distribution: Exponential (l|aba2ksa.sta)
NONPAR Kol nogorov-Snirnov d =, 0493185, p = n.s.
STATS Chi - Square: 2,604781, df = 2, p = ,2718955 (df adjusted)

O6a xpurepus nonanu B OIl" — mpuHIMaeM OCHOBHYIO THITOTE3Y: cOBOKynmHOCTh VAR2
pacrnpeneneHa 1o SKCIIOHEHIUAIBHOMY 3aKOHY.

STAT. Variabl e VAR2 ; distribution: Chi-Square (|aba2ksa. sta)
NONPAR Kol nogorov-Snmirnov d = ,1894332, p < ,10
STATS Chi - Square: 13,70202, df = 3, p = ,0033444 (df adjusted)

O06a kpuTepwst MOMaIN B KPUTHIECKYIO 00JIaCTh — MPUHUMAEM aJTbTePHATHBHYIO
TUIOTE3Y: 3aKOH pacrpeneiennst coBOKymHocTu VARZ oTinyaercst OT Xu-KBaapar.



3. Ha 6ase 6b100pKu 3 HOpMansHO20 pachpeoeneHus nposepums 2unomes) o
HOPMATbHOM pacnpeoesieHuu ¢ NOMOUbI0 NPUOTUNCEHHO20 MEMOOd.

CyurHocTh puOIMKEHHOTO METO/1a CBOJUTCS K OLIEHKE ABYX XapaKTePUCTHK
pacripenenenusi Acummerpun (Skewness) 1 u Dkcuecca(Kurtoss) .
Obnacty NpUHATHS peleHs ONpeaessIoTcs GopMyIaMH:

B < @‘{1—%} Wy |Bs + 5 1< cD‘{l—%j o ;

n+1

6n-2) 24nn-2){n-23)
Ob AR T aﬁ = 2 :
S V(D Un+3) 7 N (n+D) Un+3n+5)
Ipumeyanue: TlpuBeneHHbIE YIPOLISHIS BEPHBI B ClTy4dae OOJIbIION BBIOOPKU >10°u B
KOHKPETHOM CJTy4ae MpenCcTaBJsIFOTCs 00jiee 4eM IpyObIMHU.

roe.

ITo Probability Calculator kBanTHIb HOpMaNIBHOTO pacnpezneaeHus: Z( 0; 1) =1, 959964
p=, 0500000.

s n=50:
0,=0,326; 0, =0,598; | B,| < 0,638948264;

B, +i]J < 1,172058472;
n+

STAT. Descriptive Statistics (laba2ksa. sta)
BASI C
STATS
Vari abl e Mean Skewness Kurtosis
VARL 2,514176 -,262348 -, 652543
6
B TaKOM ciy4ae:|[3, + PR = 0,535 u Bce nony4yennslie 3HaueHns nomnanaot B OIIP u,
n+

CJIEZI0OBATENIbHO, IPUHUMAETCSI OCHOBHAs TMIIOTE3a O HOPMAJILHOCTU pacpeaeaeHus
HCCJIENYyEMON COBOKYITHOCTH.

4. a) Beecmu oannvie 06 0bopomax gupmul 00 u nocie Npo8eodeH st PeKIAMHOL
KomMhanuu. /lannsie 66ecmu nymem Moo0eauposansi HOPMAIbHOI 8b100PKU 00 NPOBEOeH sl
PeKIamMHOIl Komnanuu ¢ napamempom ul u mooenuposanisi 6b100pku nocie komnaunuu ¢ u2 = ul
+d, (d> 0, nanpumep, u1 =5, d = 0.8 npu 6 = 1, n - o6vem evi60pru u N = 50). Ilposecmu
uccneoosatue 3QpexmusHocmu pekiamMHoON KOMRAHUU NO OAHHBIM 8b100pOK. [lamb nosicnenue
cmbIcIa npogepku 2unomes o napamempax. Peanuzoeams nposepky eunomesvr H: ul = u2

npomus anemepnamusst K: ul # ul na 6aze pacnpeoenenus Cmviooenma.

I[J'If[ reaepaun HOpMaJibHO paClIpE€aACIICHHBIX YMCEJ UCITOJIb30BAJIUCH CICAYIOLINE

bopmybL:
Bri6opka 0 pexsiaMHON KOMITAaHUH:
VAR3=( (Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1)) - 3) * SQRT( 2) * 1+5
6



Bri6opka mocie pexkaaMHO KOMIIAHHN:
VAR4A=( (Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1) +Rnd( 1)) -
3) *SQRT(2) *1+5+0, 8

Hanee B Tabnuiie NpUBEISHBI MOTyYEHHbIE 3HAUCHHS

VAR3 VARA VAR3 VARA VAR3 VARA

1 4,027 | 3,382 19 | 6,266 | 3,508 37 |3,324 | 7,166
2 5,452 | 5,473 20 |[4,022 |6,617 38 [5,165 |5,891
3 4,814 | 4,973 21 |[5,238 |4,772 39 |[4,486 |5,212
4 7,005 | 4,340 22 | 4,609 | 4,144 40 | 7,262 | 4,305
5 4,695 | 4,651 23 | 4,611 | 4,103 41 | 3,278 | 6,689
6 5,008 |8,777 24 | 4,672 | 4,848 42 | 4,256 |5,581
7 5,694 | 4,354 25 |5,377 |6,003 43 | 2,697 | 7,053
8 4,404 |6, 875 26 |[5,382 |6,078 44 | 4,390 | 6,198
9 3,969 | 6,303 27 |5,187 |5,118 45 16,109 |5,299
10 | 4,690 |5,902 28 |5,878 |5,603 46 |3,926 | 6,729
11 | 6,204 | 8,462 29 |[5,801 |5,720 47 13,990 |6,018
12 | 4,806 |4,978 30 |[4,820 |7,464 48 |5,426 |5,881
13 | 3,258 |6, 486 31 [4,926 |6,932 49 | 4,726 |5,840
14 | 5,171 |6, 379 32 |4,312 | 6,604 50 |[4,031 | 6,808
15 | 5,258 |5,937 33 |[4,514 | 5,565

16 | 4,313 | 4,882 34 |5,147 |6, 267

17 | 6,196 | 4,758 35 [5,390 |7,642

18 | 4,504 |6, 366 36 [6,369 |6,221

dopmyna kputepusi CteronenTa (t-kpurepus) cieayromasi:

t(nl + n2 —_ 2) - )_(1(n1)_i2(n2) .

s./Ll+l
mon

- 2
rae X (N) u X,(N,) - BeIGOpOUHBIE CpeaHIe MEPBOil 1 BTOPOii BHIOOPKH, S - OLleHKa

AUCTIEpCrn, COCTABJICHHAA U3 OLUCHOK AUCIICPCHUN OJIA Ka)KI[OfI rpynnbl JaHHBIX.

5% = i l(n ~ DS (n) + (0, ~ D (n,)];

57 (n) :ﬁi(ﬁ -x;(n)?,0j =1,2.



Jajilee mpercTaBjieH pesyibTaT obpaborku coBokynHocTein VAR3 u VAR4A nakerom
Statistica:

STAT. T-test for |Independent Sanples (| aba2ksa. sta)
BASI C Note: Variables were treated as independent sanples
STATS
Mean Mean
Goup 1 vs. Goup 2 Goup 1 G oup 2 t-val ue df p
VAR3  vs. VAR4  4,901104* 5,823157* -4, 38551* 98* , 000029*

ITo Probability Calculator t (98) =1, 984467 p=, 050000.
T.o. 3HaueHNe KpUTEPHS MOMAAAET B KPUTUIECKYIO O0JIACTh H, CJIENOBATENbHO,
MIPUHUMAEM aJIbTEPHATUBHYIO TMIIOTE3y O HEPABEHCTBE MATOXUAAHUI CPaBHUBAEMBbIX

coBokymnHocTel. CienoBaTeNbHO MPOBEICHHAS PEeKJIaMHAsl KOMITAHUS J1ajla HEKOTOPBIA 3 QexT.
|

b) B xo0e nposepxu cunomeswvr peanuszosane eusyanuzayuio CpeoHux ¢ NOMOUbIO

epaghuxos muna BOX-WHISKERS

Box & Whisker Plot
VAR3 vs. VAR4
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HpI/IBeI[éHHaﬂ AuarpaMMa HarjiiiHO AEMOHCTPUPYET BbIBOAbBI CACJIIAHHBIC B IPCABIAYIIEM
MOAIYHKTE: 3aMETHA pa3HUIa B CPEAHEM 3HAYCHNUM aHAJIN3UPYEMBbIX COBOKYHHOCTGI\/'I,

MPEBBILIAOIIAs OIIMOKY CpeaHEero.

24 nronsa 2002 r. /Koznos C. A./



