R K =2 B R
F3 A RN HMEBZHR

&2 k%0
W BB LR

] =

I. fEERBATTROERRE AT » SRk [ 78 SB(CY) B4 28—k » M
72 150 2k » FHSRR R R AT o (R R ILRHIBI AR o SR A bl o BEFRILE—
HE » fEEELL 2 BE R ERI7TERHEERE (2l n FZ ) 8% n;=150 £R) - &
— FEERERH n; LEEMEEI02KE RR ASE » ks BREEIOKRE (0 : Sample Size) RFAW17FE
#4% (Random Samples) » EREEEETE 10 HRFERESEEE (Ten Replicates of Each
Size) o SB & BG WE&% » B—E RIS, 19002k » H11E3,1900E M 220k o RS
A OB AT AT o

I, HeFIE James BR-RF#EE » HERF 22(2;) » XFIFMEES Bartlett R-EHERIE
X (s}) » £4317FER5 » SB & BG iy RR M & » &313 8B ARRE-EF o £ 8RS MHE
%o % L% SB 7 RR 86 178 x2(Z;) 27 H n,=20,40,100,135 % 145 & 5% 22(Z;)
REIRNEFRE o 1TRARE ¥2(s}) ZH 5 n;=110 R 1458-507RFE 22(s?) (REEZ 7% o BG
1 RR B4 > 1758 22(%;) ZiF 7;=40,80,90 » & 110 45 4 FREEER R R R B s e
Ao RAEITHE x*(s}) ZH o ;=80 RFIOERF ERBEIREER (D 2 22 2EiEe
# o BERFEENREAR »; (FOERRE) AATREEEAYE » WIRERA » RS
o

REGE SISy (V250 —v235%%)/v2 Ry S — /S RBERSEE » 509 : SBR BG
W RR FEE 22%(%;) fn 22°(s]) MATHZERRBATAE » HEWBEETY 3, el Ly
J5 s} FyK o AW FRHE 1 BG By RR #1 SB W RR > 5Dl & 50 s S » MM e
e E 2R RS » fofiet ElREEF o

. 72 ke A-RBEN RR BT (Unsteadiness) HIRE M ERREFE o SER
AR R BRI AUER R » AURRARM: (Steadiness) » DI RBHIEFIIM 1/2%(2;) R 1/22(s?) =@
B TR (X3/25) X100 (2<7}) FHIIEHRM: (RS: Relative Steadiness) /iial@re
i TR (1} /%) BER Snedecor’s F o BAGATE AR F 545 (F—Distribntion) » #3% F 7
RER SRS o KEEIIERRIERRE R » 390 5 DL 22 gy R/NSEReE: fnpl ( x3/x%) %100 3
HUREERN: » BIMNEEEE R — AR ) MR R— o (AREMRE2 R TAERER o
FI RS H RS ;=150 SYBERECRARN: » WARRERM AR o EAEREM: > DL SB i RR
SERG #;=110 BE 2°(2,) BRI R RS 55 100 22> DIILAIEYE » 4 n, =150 22
(Z;) 69 RS 1363.13% » BRIEARS726 » BEBORBERBHAAE o n) =150 x2(s?) AYRS »
D% BG ity RR &4 > 22(Z;) XK 22(s?) iy RS HREEE o
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V. BRH_EMRERMRIER SR 0 RS AR AMAFEEHA RR etk
cov. RIR4ERDLSB &% BG & RR TiE » #), =150 & co /N AR v 8 2 8% Btk ™40 ¢
HEl o B8N/ EHIETEE o 8B LRATRNEGREEE | REERIERE »,.=150
FUBEER > 75 RR WWEBZ A o EH150K FrR300%0 » 300F:EL 5 AER B TITTH 5 -+
REREFT 5 B o (R T RS E 5 8 —KE IS RRIBIE
BRE 2 (REAEARPFRECEE » LIRER Fisher’s Z % ¢

Z=-7log, F

P F {& Snedecor’s F o antiligs R E IR ni=n;=n > RILAIMERFA&T4H RS
HEMR CEEPRD k=17) » REHEANR b, Z 9BREE 6(Z2) 28

B(Z) =28~ [1+e*] *»
A e?=F > FRPTRENZ AETE #(Z) BEFH 2(Z) MK

n(Z)=0

a(Z)=1/VEn
FeoAE k2 A R DI (Ordinate) B¥EEW » 0 kr (ARRMEE An=153) 4% Bl
BERRET Z SR EEE R AR AN » WO Z (RN RYE | Zv kn 0 TIDUR BB AT IR R PR R e )
ERTIRE » 10 Zv ken KIS R ETE 5 rofEE /)8 OSBNEVE(E 1.96 » R Zv'kn REEEM < HZ
FPIRIEY o/ Sx — S0k H 0 B RARIRR o EATREEAMARERZ o

VI. #EEE A Kendall | ¥ Xt #&0B} #,, SB: 22(Z,), SB: 23(s?).BG: x2(Z:)

& BG: x(s?) &7 RZHAER » BRERYER | SR/ NERS S —ERE o

I 8l El

e RET TR FEFRAREE (AR - BB ([ SB(CH) H4 - 28K
EHEENE 150 2k > AHEIREEEIEITEER | o (RS R ERHMMPI RS © Bttt e o

BRI RE BB e iR et T B R AN B TR o MERDL 2 a2k R B BERH
n; =20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 125, 130, 135, 140, 145, 150 =175 > JB17
FERFIETRES » SRR A AR08 » L1704 » 3BT 1,5950 (HEAEE > SEBFEHR
—{@ RR (Radioactivity Rate) ByEIE(E o LML MEAMGE 3 H » HHELAE10/ SHad
17TRERI R » 3 ELHR304E o RIEEIE BG & SB 4 47850 2% » 3£EHS 9,5700.00 EHFHE
* (D RR BSHEEME D o 3346 30 MnvER By o i » MMERERARER G-M MEKEHE®
(Geiger-Miiller FK# Counter » FZEH ML BETEE ) » HEIWHSes: » BB
(Scaler) TEFHEFTOMIL » MBANMUEZEFAED » SR FTBAETAE » RBFIEREY
He (Efficiency) ‘R » FTRURIEET AL o BHE —EPTREET » RS ETREYNTHE
R B - IRRTRE A 2 BT R R o SRR — B PR B 2R BT i
=M (Steadiness) E¥PEM: (Variability) SFARSBH-EMT o

II. F—EAEHFTFR
H—E# BG & SB #5 RR AHIE1,5950K » FIH &3 183,190 34T » iRt
FBCFHMN 1 SB & BG #y RR WBAAM »; WAL (%) wkF 22&;) PREF (s2) @
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RF 22 (s}) > — R -1F7RE
EHI-1 PRSP HERE 0, 0y 13(2;) R 23(s1) #
SB ' BG
ny x* (&) a(S ) g x*(w.) x‘*’(S.)
20 16.9602(13)* 4.6819( 2)* 20 14.3321(11)* 4.0374( 1)*
30 81917( 4) 5.3903( 3) 30 6.0554( 3) 5.7957( 5)
40 23.0946(17) 6.6499( 6) 40 17.1347(14) 5.2019¢ 2)
50 15.4451(11) 9.9455(11) 50 4.7225( 1) 10.4045(13)
60 13.3711( 9) 13.1633(14) 60 8.8650( 5) 8.7836(10)
70 8.2492( 5) 4.6634( 1) 70 11.8434( 9) 6.2003( 7)
80 . 11.6348( 7) 8.4055( 8) 80 40.1632(17) 18.5592(17)
90 16.0098(12) 11.8130(13) 90 19.4863(15) 12.3014(15)
100 17.3533(14) 5.7803( 4) 100 9.4830( 6) 10.2544(12)
110 6.5970( 1) 16'6441(16) [ 110 19.7365(16) 8.7197( 9)
120 6.8508( 2) 8.9929(10) 120 14.6624(13) 5.6414( 4)
125 11.7077( 8) 5.9038( 5) 125 10.0031( 7) 7.0393( 8)
130 7.6523( 3) 8.6299( 9) 130 11.1882( 8) 16.2604(16)
135 18.9431(15) 10.6203(12) 135 14.4349(12) 5.8779( 6)
140 14.5659(10) 13,5354(15) 140 5.4729( 2) 5.3727( 3)
145 | 19.6915(16) 17.1998(17) 145 13.4908(10) 11.6051(14)
150 10.4445( 6) 7.2580( 7) 150 7.8653( 4) 10.2424(11)
f 226.7626 159.2773 228.9397 152.3873
* FEIR B REERSRE ( BNITA © Ranks)

£ I-1 FPR&RFIEIE James KikRiEik Bartlett Ry pIBHE
REBOEK » IRREBHAREAR) » [ 20E—R ] » BEREAEHTERENE
Z;) Fooxi(s}) CHENRBEA IS 2 RRTF 57 ByRIF ) e A K g
0 Fo22(sh) K QIEETRREEY o ani-ROFEEEEE 9 H H AR 05 R

9 » & n; K (]
& {5 2(
wEZ

FE RS

& X5 =16.919 » JUIFL 7] SRENMS 2 BB ZIBEMTRER R  BRELKY »; CUEAR RR

LBUE o REHILI 2 o AR -1SB H&PL x3(

n; =20,

n; =40,

n; =100,
n; =135,
n; =145,
n; =110,
n; =145,

oX2(E;) =16.9602 ;
2(F;) =23.0946 ;
X2 (%;) =17.3533 ;
o2(F;) =18.9431 ;
o3(%;) =19.6915 ;
22(s} ) =16.6441 ;

22(s?) =17.1998 o

Z;) K x(st) E

ETRA R ERE ) WRAER | S RRERENTY B REEF s -
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SRBRIU-1 BGEA » QIR :

n, =40, X2{(B;) =17.1347 ;
n; =80, oX3(%;) =40.1632 ;
n, =90, X2 (F) =19.4863 ;
n, =110, o22(3;) =19.7365 5
n, =80, oX2(S?) =18.5592 o

##& SB R BG B AHEY 2 & s} 2BElEz tn; =20, 40, 80, 90, 100, 110, 135,
K145%: 8 T8 » n; EBRRBRAER » 386 BGE & n; =130 H 22(s? ) =16.2604 1R T 422 =
16.919 » ZRPIRFER £5 15K o HER 30, 50, 60, 70, 120, 125, 140 150 4= 8 fRst B IS e RIEE
fib » SFRA S/ AR D e B R o Dl RS BB 2, RiF s FEiEm o 4
BREABRENE A »; RRREBEEPIRE 2 » BR 2 BEMEIRCE R o SEHEHER T
F#RFRE (Coefficient of Variation) C.V. 32H Y » it —EHEEELE » 3% BG % SB
" RR By co. #IREL-20

KI-2 RE—-EHAEKMAZE BG % SB ¥ RR ¥ cv. ¥

#1E n; 10 co. (BRIRE)

o, BG (74) K B | SB(Ew ) w M
20 74.79 } 50.65 l 4
30 82.69 | 62.49 ’ 9
40 79.58 ? 57.73 | 1
50 8450 ! 12 60.63 | 5
60 82.84 10 59.21 | 3
70 83.16 ; 11 61.77 ; 8
80 76.92 | 3 62.96 § 10
0 85.60 14 65.05 | 14
100 : 80.63 7 61.55 7
110 86.38 16 64.81 ‘ 13
120 84.88 13 67.22 ) 16
125 | 87.88 17 66.11 ‘ 15
130 ‘ 86.33 15 67.46 ‘ 17
135 80.95 8 64.71 12
140 80.51 6 64.35 11
145 78.97 4 61.26
150 75.55 2 58.97

cv WEEEBEREAE » REHK o
PRI -2 R BG X SB W &% RR » HSEH 2 it (DL cv ) A5 LR
By M4 BG R SB # S BIREE » (TN T SHER 2]
n; =30, BG:cv. BE5% =9, SB:cv. W&k =9;
n; =100, BG:c.v. H9&k =7, SBicv. HY&EH =7
n; =150, BG:co. &K =2, SBico. %k =20
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HIEEBIBEIT4n @ #; =150 0 T2 2808 —K » EEEEE (0] = )150RE » FBERe o (3%
Bl —kMERY RR) 88572 BG & SB MR & c.v. SHERLSaisi/D s Bl »; =150 RE
WHEFTRRE » IMPITH 2 BF s] BN E—4E o BRI Dl
n; =150 BUBEERLF o Y 0 2 POk 0 ERME 150 3k » PITRSAHAIS00%) 0 B3R 5 S
E TWMTHASE —ZKELE RR 5k » BRAERSEERIN R 8 o BIFtEERmE » LB
WsRBE » KEEXELABL » —KEAVENET » HRSEEEESE o DULSIME : 288K »
ERIEE n; =150k » AR HIEARREN: o BACHE RS (AHBIRRH: ) X F JIBRKE R » 2K
A 22(2;) B x3(s]) BPELAT » 2ERL-8 Q1A BS H& 0, =11 B¢ RS=100 » B
Koo H x(2;) VYRR #0 0] =150 B RS=63.16 B » F 37 % 227 F JEBRERRE
I o
-1 2 fbg—omn 2n; ROEREVIE L Hl

E--MBEEEA PRI ERR Y  BE T 2X 2 #M—k 2n 4 RR JEEFIL
BER(EL3)

EI3 —K2BEAM—K 20 P RR HIEEHILESE
(2n; PpiE—KAER RRBEEFD

BG ‘\ SB (CH)

% ow | v | i | e ®R) | &m0 mpw

n; | @i (RR)
1.830( 25 N . 2.785( 2%5)
0.295%* i 520+ +* E2
20 { 1.535( 40%5) J 295 B 20{ 2.265( 40%%) }0520 M
1.695( 285) ) 2.857( 2%5) } R )
40 0.177* % ,159**
{ 1.518( 80%5) } 1 o 15 { 2.698 (290%5) 0159 B
Po1792( 28h) . 2.920( 285 } I
150 .123%* % e 5 23] +4*
{ 1.669 (300%5) } 0123 B 150 { 2.689(300%%) 0.231 LS
1.588( 2%) R 2.683( 2%5)
300 A ; £ 151 * P
0 { 1.484 (600%}) } 01047 | Bl M2 300{ 2.532(600£5) }0 151 ’

* RN o ZEMEEAS Y .05 KUK o
AR BRI .01 KRR o
R RERRRIER » ZE BRI 001 o

HRELI-3» QA 7, =150 %
(1) BG &4
—2k 2 WEREABE 150 K55 142 » EAEI0REERAY F (SEU4 RR) =1.792

B
—K 30085 (8] 27 =5 53 ) EHBEI0REIA Y 2,0 (FLEIFEH RR) =1.669%
CHEBATRILR 28D

(2) SB #£4:
—R 2 PEEHPRIS0KE 18 ERAFIVRES Y 7, (FREVER RR)=2.920
—K300%05K ( $2ED 2n; =5 568 ) BEHAE 10 REBREY ;0 (BEIER RR)=1.689
CRZ AL 28D

£ BG &K 2 HEFTIES T RR B—X (2x150) 300 #H5HIERZEE RR £ .123

SRR/ 01 MK RS » RSl FEET R o

~

e
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A SB Eé r —RI00DEFTRIEHRZT RR B —k 2 M@EHlErv2Eiy RR 4 231K » i

SRR A NA001 » MO TERE » SRR AT B o MERARM R (Items) » 3k
ey LB SRRl R A o (EEER L ( ORERIEEPIRETM ) BR—REHEY

IR S A T3 —2k 300 FOEEFT AN RR BER &3 T o IO DISsHE ¢ [ —2k 300 %
(38D 5 538 ) FrliEsy RRGBET | o (BAEERIEH » —K 2n) BOEEFTRIE S RR RSl »
AT —HEYLRNEREH . » BRI EEPI RS AR » ZEHREEL
T2 #—ElEERSEEREXY », SBEEERNIR

FEMLPTREREN: (F13E3E Steadiness 3% ) (REPH RRE; REHF (s}) WIBEMINIT
AR 2(X;) B 23(st) EUAREEEREHEUD o indrhy B ATSEREE R » IIRTREEERD
FEREET LR » RS EERE »;, REERA o n) RVEEFRERHFES LEN » BB
KB (Size) o BIRBEL REM 3(X;) & 25(s]) ZARRTHER 7 sR e b — el
ST o

%% SB B BG M&aM n, SB:x*(F), SB: 3(s?), BG:23(Z;), & BG: x3(s!) &5
HEMFESREFRBER B » M—087 o HR/NERIEF —AEl 4FTRE (XBERN-1
R IERR AR o BOREED R /R KRR )

R4 mBBISEPHERE

‘ /£ — & W ® #® H & &t
n; P12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 153
SB X2 (&) J‘ 13 4 17 11 5 7 12 14 1 2 8 3 15 10 16 6 153
x*(si) 2 3 6 11 14 1 8 13 4 16 10 5 9 12 15 17 7 153
G{X%r; ; 1 3 14 1 5 9 17 15 6 16 13 7 8 12 2 10 4 153
x*(si “ 1 5 2 1310 7 17 15 12 9 4 8 16 6 3 14 11 153
(T) } 28 17 42 40 43 28 56 63 45 52 40 40 49 59 45 73 45 f 765

| ]
BT - 44R R (n) FITHE (AR - 148 » »; EEXEESH /N ERIIEF SBR
BG i 23(%;) R 23(s?) WARNERREE B 7 IREER AREEEE I » FillR4 280 Kendall
% m &5 (Kendall’s m Rankings) HIERARIER . » HAT IR ¢

s 2 BHREEE 22 HEHE (df)=n—1, n {RENE > m REHHES) (Rankinkings)
R {EE o AR -ABVES] > m=5,n=17, S REFHEPLI7E SEHEFMAES M (Sum of Square) »
AP (SS)T REL » HEHHFHEWT ¢
SIT2= (28241724 o+ - 47324 452) = 3,7365.00
= (T )%/n = (765)%/17=3,4425.00
S= X T*—C=3,7365.00—3,4425.00 = 2940
A1)

g 12835280

mn(n+1)" 1530
d. f.=17-1=16,
A 2P 16 d.f. [ 1 X25=26.295, PTEFRHYES 23.0588, /i 2% 0 MREEE o fulish Fskhend

=23.0088
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B b3k 5 IHESEE SIS I R AE o SRR T KA I— B iBr R 2 8 o BEDUEE o
I3 #E—EZE—X2HERR T M s HEWRR

li4e SB &% BG &#& Z; fn si ERErf UABG W Z; B s M1 SB W T & s
R » FERAIDERGEREF L GEHTE 2 ) 8B v, H/MNSEREREETY & REFH
s} BRI — R ¢ RBESTHFR TP Kendall REFIER (v) A% Rl o 5 o,
DI ¢

-1, :—1) B (2)
F3e n U5 RER(EE > S=P—-Q » P B3RS do i Dk RIRS R o KRR RDREE R
Q REMBE SR HBHE RS 0 WEEHE4HE BRI DHEHRBL » 3280 S=P—Qo % P>Q RIS £1F
Bl BHRARE > TR MHESEIF I 1 — BN BIR » SRS AR
B o PURS— 111 7 BRI HER » SR h MEFFRIESH. » BESIBE n(n—1) » &
A1) ARSI  OERHESOS o ARSI —GUEH ) U Q=0
fii S=P = % nln—1) iR HE—NEFE B P=0 S=—Q=—galr~1) WE r=11 HE

c=—15 ﬂ[ﬁ%ﬂﬁﬁiﬁﬁﬂﬁ%ﬁﬁﬁtﬁ&ﬁ% P X QSRR s T ¢ 784 1 BMATREA (AT ESS EN
o

BiS S=P—Q i P+Q=—n(n—1) Fidl

S=2P“"‘2— n(n_.]_) ............................................................... (I[.3)
FCA (I -2) R4S ¢

S HEFETIBUSME - ﬁ%ﬁmn%ﬁ‘m , EIJS AT (Continuity Correctlon) YL
TR RESA » BPHE0 » 85 (S

02(5):7113”(”_1) (21-5) coeeieeseniiniii (T -5)

15 S WM A 1
WES _S—1 a1 L 1 9mr s e
5(S) = o) =S 1)[ 18 P 1)(Zn+5)] (1 -6)

145 AR TR © 1 S IERLES 0 4B C RRpn(n—1) » BRBEC > SLEIBAATR
BB (1-3)i 7 KA ©

FEIRARTEG 0 S AR RERMA » Jl « IR EEAE » S WEASIR B > B ¢ BUBERT B
Hegn o PrL) S By M RIBRARED OR © BRI AER © (6 S BUBUBR LAY » BIRAERET o SREBHIDI
W20 B—FIREBEER ) SB B4 x2(Z) 0 BG B4 (s?) 2 ek A e S
MK T n=17>
SB:2%(Z;) Mk t1 2 3 45 6 7 8 91011 121314151617
BG.x~(s§)ﬁij%€~,’ﬂi.7 1 512 8 2111716 413 61510 3 914
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REEIE P 15
P=104+15+11+4-54+84-11+5+0+0-+6+2+4-+0+-1+2-+1=81

~%—n(n——1)=136 9P =162

.'.S=2P—%—n(n—1) —162—136=26

1 -1/2 I — .
a(S) =|:j8-n(n—1) (2n+5)] =/ (589.3333) = 24.2762
S—1/0(S) =1.0298 /NA1.96 HOREESE o
P,[>>|1.02081]=.1515 ( ¥z )
P Z&%: J6F BG: B3 22(s?) W S£—S0S 7 ARREMEREREEILE 10
& » JELsTEL PR BRI 7 1R » BES RS 1 > 78H0EE » KR 1 Sy
HI5MH » SSHIMA P oA S8R 1 » SETE SR B ALE » i b3 fEE » BP=81% S

=26 » {fUA (1 -6) B EE%e 5 BB = 1.0298 » HEATR S = 1515 » BUREEE o itk 40 : SB H&
&) I x(s]) WIEHARNERF 2 FEAERRERE o

P ksl 5 B0 2 5 R S IR K

W B H H S/a(S) RS e
SB: x3(%;) &8 2%(s?) [ 2060 4184 X B
BG: 2:(%;) fn x2(s?) [ 2474 4023 ”
SB: 2:(3,) fn BG: 2%(%;) M (—.1236) 4508 "
SB: 23(s?) #1 BG: Z*(s?) i 1.0298 1515 "

BLERAE S 2 2 A0 5] PR AR M R/ B PP di— S BR OR > FTRL I - 3EiPTadiesy m; 5 BG:
(2;), x2(s}), SBix*(%:) B 2*(s}) 485 ARG EHRRIEF A4 o
-4 HEFReEre B minRRE
FradBERiR RR BIEfEavis ) —(ERESSRETREPY 2, BZHEEFH 57 BFkRn
2 AR iREl: » WHRTY T BREEF 5] sigEkRiy c RUNRERERE LD
o EIERIE > H Tames K X BN 22(%) B 22(s]) DIERBBESOTEREN » (%) &
X*(s;) —F ) REGRAH » HRReivh o (RAER s Btk B85 0 13 (T) B2 (s])
FREERER AN IE » DR o BIEBERIA 22(%:) & 22(s}) ACHERILTR M AT MBS I 2 R
o o RETR T -1 ¢ SB & BG &y x*(Z:) Z 2*(s7) &b (DA TRMZ)D » 45518
SB: 3x%(Z;)=226.7626 » > x(s?)=159.2773 ;
BG: Xx*(Z;)=228.9397 > S 23(s})=152.3873

ESAHEER L » SB & RR #i BG &y RR BB AIE » BB SB: X[x*(Z:)+
7% (s3)]=386.0339 ‘Xt BG: Z[x2(Z;)+22(s? )]=381.3270 fith o {EEE2%E 4.7129(=2386.039
—9381.3270) jEFUEREF ARG 7 B RIEEAAAE ? HER o S DBFRE USRS AHE tETEZ A
ErikBER > » FRRFURKIL- 7 ¢
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RI-7T FH—EACERERE e

il 44 5 H RN R B K
SB:y/ S (E0)~/ TR | 240 00147 | Hi ¥
BG:/ Tx#(&:) ~/ Lx3(sd) } 2.786 0.0053 7
v/ {SB D)) ~y/ (BG: Do)} | oo | ows | REE
Vv {SB: Lx*(s)} ~/ {Béi’i,xz(sp H | 0.2758 0.7827 ”
v/ {SB: 533 (F4) + Lx(s2) y ~/ {BG: Lx3 (@) + Dx*(sh) b 1 0.0849 0.9323 ”
v BB X3 (i) +BG: Dx3(&i) j ~/ {EB’; S (sh)+ BG: Lx3(s?) }_‘[ 2.617 | 0.0089 Bi

RI -7 ¢ SR c £2ER -1 A% SB & BG MHE 4w (%) &raih
2x(E) K oa2(st) HFH X%(st) ) SWMBmAHwSENARESE (Chi-Distribution) »
H RS 153 il 30 o S b S ime ¥ hefE (Standardized Normal Variate) » #s 2 ¢
Vor—von"1; RFW n=0 BF =1 AERERREME o FrOUT HBFE U PT M J5 e
ZoBPL S RERRFEEH L S KRS -EFH & BHHERBFHELR 2 o
-1 PR A1 E » #=153 SRKH 30 » BCvT FIES DUSAIBR B MIER R (R 05 & 3t s Eav i
o REBFIDIFREZ ¢ SB: Zx3(%;) 5 226.7626 0 T Xx%(s?) £5159.2773m AR5 &3 bl
BRI EE  BRzERR R 226.7626—159.2773 =67.4853 » FiHIEE e un T RS MRIER f=k ¢
v (BYERAEE) ¢ (V22 0(Z) ~/ 2303(S2 ) }/Y/2 overeeeneonniennnens (EL7)

V213 ;) = V2% 226.7626 = 21.30,

vV 22(s7) = V2% 169.2773=17.85

AV (&)~ v 202 (s V2

- 21.30—17.85
T 1414

ARy =P, [r>1244111= 0147585 » &% (V20— 2n—1} (B B i
2% o BUHLRI2. 4480 ¥ RE(E 69 B R B ASR 4 75.00734 » {0 {203 — /222 ) 1y BRTE 54— 5 TR
HOER B R BB Sy o

(D7) XA Bm T LA

(VI (Z) /325t ) } /1= v/ S (&) — v/ ZxE (s

(10-8)s 2 BB LBME R » MU o

PEEANGH Z22(%:) 5 Za3(s?) » FEDISRH ARt o FREESMNER » SRIARW o {8
pabd) *&P@‘*‘g%lﬂﬁ%&bﬁ%ﬁﬁﬂi& (Statistic) » % HEHE o LB ALERBURIER 22 B
B 1/2 | DRlieik (DUAIRm) » ~mumﬁ75 o® BYREIEL 1/0° BRI EREER o BE
MERFERE » —8 1} » 8 2 WEE—SREME 2 & 2y 5 REHESIB w &
nio 35 01 R o REEIREMEE » T 2 <2d o Jl 2 & 2 iR A5 [1/22 ] BI1/2 1
i 1/22 >1/2% 0 Pl o0 SN s KA > ]I

-=2.4400
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{1/%%)/(1/2% ) } x100= (22 /%% ) X100 = KRR o vveenverversnenennes (IL-9)
2 0T WEHESGHR n R ony o BREBAAN(I-9) » QIS :
2
BT B reveecienersienns ettt ettt rne (I+10)
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(IL-10)sHe FsyEEE 576 (Sampling Distribution) #58 F 44 » ERiEE M B A —
WA E o MR X5 8 ny 0 B F 4078% Snedecor’s F B8 F-1:

F:Z,l, P RN (1 +11)

F 53 A5 K e a0 B FEARS IR F BRI o S5 2 0 4 F 91 diEREs I ny 0y 0
B F ByE BEER #j, m o
BN 2(2)'s & 22(s})'s, mi=nj=n=9 Wi -

N xz 3 R
2 gg*ﬁ%j@gg:%nf_xmo= ;‘; X100=100 F:+ereeeer wervenienie (I+12)
i j

RS F A F (101156886 » Bidl F=0 Hll Fxoco, F=oo i F=0 » B & HBrwEI%
sk
4P, $(F) REFRSIEHEM (Frequency Function) » ¥ (F) 4% F e » 1l -
B(EYAR S {F)dF -eererrerreerneiimiiioioninesreeenennsinesinesnes ([ -13)

“wdF=(—1)dF.-F-*

¢ (F)dF=(—1)¢(F)F-dF
=(—1)B-F-*2-D(14F)-"F-2%F ["ny=n;=n]
_ cioemrand TFF\ _pree
= (~1)B-'F--0( 25 ) -*F -*dF

= (—1)B-1F*/3+1-D (14 F) - "dF
= (—1)BFM/2-D (1L F) "R ereeeeeromrreerecerssinneieniacns (I-14)
R CREEEER (YRR S #5IR T Jacobian Determinant #iPIZEEE o SUmRRE P [F>F,]
T ERR Y TR TRREY ¢
[astidr=(-1) [ B-Fer-D(1+F)-"dF

Fy

/F
=f: BIFM2=D(1-LR) =A@ F crereereererarincanaraaenns (1 +15)

o B R B( g y - Z")f@&ﬂﬁ"

FRTBRY F BSOS W F SR o F /e ke st
Ho BEETHZE ) B2l F Bk iE » T EEERI A AORAERID F R kel
Rz BEAES — 5 BER I — B o

F 83 AR ED Z /%2 » I

Z WA B Fisher KEFMY 5 AHRAESR Honxd =ndd 2 T Z REEREE 6(Z2)
T
o(2) =2B_1nj""’2ng”"/2[nje2’+n;]“("‘+”j)’z,—°°<2<°°
U vy REERRBHEEE > n REVNBRE B o 0 ni=n;j=n> HI
¢ (2) =2B-n"[ne?*--n]-*
A 2 S L N (I +17)
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(IL-18} SNFFRERE Z AT RIS AR ¢

By (Z)=
s (Z)z__l_} .................................................................. (T +18)
y n
TIHRIEE REM: o AT R NEME S ¢
S BEE (Z) = /1 cZ=ZmM2 e veennnennii f1L-19)
HPET -1y BG BEERF T X%3(E:) f Zad(st) i RRastmEsSe) .
SR (%) =228.9397. d.f.=153
Sae(s? ) =152.3873. d.f.=153

Z= %log‘, (228.9397/152.3873) =.203493

v'n =12.369317
Zv'n =.203493%x12.369317 = 2.5171
m P,[c>12517]1=.0118 #Ka#
SaNE) R Za%(s)) ZHZEAEAEAE 0 DAFTE R o RBRMR T .7 PEIRE B o
VI EBTEER R R RALSS H HERAY A3 20 (Z) K XaP(s) BOHCERER » RIS H HESA
1653 Z BHSE R REM: » WREERBES R o
{8 AR B AR AT RS R RERRE RSN o B 1 R TM-1 v SB B& 0 n; =

23 T1

110, ;ﬂ; x? (&;)=6.597, ;EG%‘EEEE%WXmO:l&lG, ny =150, 3 2% (Z;)=10.4445 RAIHFEM:

= o 4445 x100=8.570 » WA n; =110 & 2} (Z;) RBHEPB/NE» KHEIEHEE (Basis)
;=150 & x}(Z;) BE > RHEALHRE: =RS (Relative Steadiness HfF) =[(1/2%)/(1/2} )]
x100=6.597/10.4445) X 100=63.16 #F > ;=150 BE:TY 2; WBHIE »; =110 BEi963
2% o

HKMREL #; =150 B¢ &; RIBMEE 2; =110 FeRialtd ST S BUE R 7 R0
By o FEE Y ) H3T s AN B A RE Ay T SRR M Ay ¢ ST » A —Hi» B
FURER 2% (2;) =10.4445 #0 x} (T;) =6.597 WA EEMEET o anttRITHER F EEHIER
o EITEER o AR FEEBRNTEFR
2N

10.4445 _
65970 = =1.583

2 F 5 QIH F.0s=3.18 > 1.583 /Mt 3.18 » 1B HIE, BEEE » » FFRIE A WEE n; =150 1y 2%
(Z7) 0 m) =110 #y % (Z;) BEMEF EER » [FREBUEt b REEREI A o ST
o BAAETRER S o
g A DL EFTAL » MESHDAS ¢
(1) fm 0% A0 AR BRI T 2 >0 0 QR 1/ <1/23 » KDL, BavEmins
BRETTLL (2 /25) X100 FHiZ o BAEFTRENY 125 K 22(s) » IR LA »
TAER 9 0 R AR RATBHO A TR o
(2) 2(5:) A0 23(st) AYFHIMBESEAR] » A7Em b 2% >0 F I (8 ~72 ) RIS

9
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P
1) HINRE 2 THARBETER  SBESERER S
(a) [225 —3x}1>1.96 (BRHEE) » NIFH o

(b) Z=" log. (x5 /2})
Z/BE R (Z) = B i = 2 7 >1.96 » BUBEEE o
)P AR A 1) A0 1) B R > TORASARS [Blnde LIt 4 -

ny=m;=n=9] 1 FN Fo=F, {§ s & Snedecor’s F % » DIZRIERHREEH: o
HFERERR SB X BG A MERAREITARBRIRERRNE: (2l RS REX) Dkk
n; (B n);) BYMSERTRM:RAZE AR IO » 3K I1-8(SB)BE T-9(BG) 4T :

RI-8 H—EAEEFCERIHERERREMERAIER

SB
n; | RS(:) o F@) | RS(s?) F(s?)
20 | 38.90(13) [ 2,571 [ 99.60( 2) 1.004
30 80.53( 4) ‘ L2z 86.51( 3) 1.156
40 ’ 28.57(17) ! 3500* 70.13( 6) 1.426
50 | 42.71(11) ‘ 2,341 | 46.89(11) : 2.133
60 T 49.34( 9) ; 2.027 ’ 35.43(14) | 2.822
70 | 7997(5) | 120 100.00( 1) 1.000
30 56.70{ 7) f 1.764 i 55.48( 8) 1.802
20 41.21(12) 2.427 3 39.48(13) 2.533
100 38.02(14) 2.630 | 80.68( 4) 1.239
110 100.00( 1) 1.000 j 28.02(16) 3.569*
120 96.30( 2) 1.038 51.86(10) 1.928
125 56.35( 8) 1.775 J 78.99( 5) 1.266
130 86.21( 4) 1.160 1 54.04( 9) 1.850
135 | 34.83(15) 2.871 ‘ 43.91(12) 2.277
140 I 45.29(10) 2.208 34.45(15) 2.903
145 : 33.50(16) 2.985 27.11(17) 3.689*
150 1 63.16( 6) 1.583 64.25( 7) 1.556
* AR F.e =318 TS
** RIEEE Fa =535 TE
Y RIS F.0 Bl S
K9 FH—EAEEFBREAERRNT RS R R
BG
no RS(2:) | F@) RS(s?) | FGD
SO RN U Ll
20 [ 32.95(11) 3.035% f 100.00¢ 1) ! 1.000
.30 ‘ 77.99( 3) 1.282 | 69.66( 5) ‘ 1.136

40 . 27.56(14) 1 3.628* 77.61( 2) ‘ 1.288
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50 100.00( 1) 1000 | 38.80(13) 1 2.577
60 53.27( 5) 1877 45.97(10) ‘ 2175
70 30.87( 9) 2.508 ‘ 64.18( 7) ' 1.558
80 11.76(17) 8.503%* 21.75(17) 4.508*
90 24.24(15) 4.125% 32.82(15) st
100 49.80( 6) 2.008 30.37(12) . 2540
110 23.93(16) 4.179* 46.30( 9) L 2160
120 , 32.21(13) 3105+ | 7157( 4) : 1.397
125 A7.210 7) 2.118 57.36( 8) 1.743
130 42.21( 8) 2.369 24.82(16) 4.027*
135 32.72(12) 3.056+ | 68.69( 6) 1.456
140 86.29( 2) 1.159 75.15( 3) i 1.331
145 35.01(10) 2.856 34.79(14) 2.874
150 60.04( 4) 1.666 39.42(11) 2.537

* (RGNS F.s=3.18 [E

IR P =5.35 TS

t BRI SF.o HITE
MR (RS) BE&REE  Pragfskailny  MHREE o 18 ») REERETEHE&EED - &
Py (T;) RiF (s2) BEHRL > KRR » WRW-RHED o Shth—EE » DI-RI5E Bk
Bk » AEML Fisher XEHARF (¢°) BIBERIBMENIEEZR  CERE o BiRE 100
Ty ISV EEEN £ Snedecor’s F {H » FIFARETR MR AER » RREF] ) WRE—&
S o

SREAAE -1 SB 84 n) =40, 23(Z;) =23.096*" REEE > K -8 n, =40 RS
(%;) =28.57 » F=3.500" ZRTREEE o HEAAR I -8h W n; =735, 22(%;) =18.9431* % n, =145 »
x2(Z;) =19.6915 » FIFR I 15 #) =135 F=2.871; n; =145, F=2.985 o BEMIIFT173.18(F.o5) H0H
& > (ERBEEE/KE o UBESBE &Y 0y =110, 22(s? ) =16.6441% » 1) =145 » x3(s? ) =17.1998"
AN -85 n, =110 » F=3.569% » n; =145 » F=3.689"* o x*(s? ) WEEEIEFIER M-8 F(s!)
n, =110 K145 55 2 — T o

RBERT-IFARIT-954 0 BIE 25(F;) 1 F(Z;): n) =40, 80, 90, 110&4:443 BRI M:
52— (BEETRR LA » BEHERSANET-IMERL-9MR 2®(2}) & F(s}) » 3
B m) =801 x2(s3 ) =18.5592% » n; =130 » x*(s? ) =16.2604" ; $ERn; =80 F(s?)=4.598*>
n; =130 F(s?)=4.027* » WMERPEFERDE 5 K EERSTHEE » AT THRE ¢ 4
i SB # BG, RR #ETY (Z:) B¥gFH (s?) 8y 23(Z;) K x%(s]) woBEdEEin F(T) &
F (s2) moEEsm il AR —3 o Frol 22(%;) R 23(s]) #1 F(Z;) & F(s}) &47
HER  REERE o [BEM - FREEBWTEADZMERH: (Information) F o
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STUDY ON THE IMPROVEMENT OF RADIOACTIVITY
RATE MEASURING TECHNIQUES
(Research Report No. 6)

CHUEH-MING WANG

College of Agriculture, National Taiwan University

In the current research report, the detailed approach procedure will be described
about the adequacy of RR (Radioactivity Rate) counting per 2-second replicated
150 times, as a supplement to the last report, 7. e., the fifth report, in which it was
mentioned rather briefly.
The random samples resulting from RR counts per 2-second replicated 150 times
have proven statistically to be less unsteady as indicated by the relatively small
values of the x*(Z;) and x%(s?).
For much more apprehension and convenience, the writer has given a definition
of the steadiness of random samples of RR counting experiments as follows:
Suppose we have % random samples of RR of size #; from the £ times replicated
RR counting experiments, #; numerically ranging from 20 to 150. From these
random samples of size »;, the x*{¥;)’s due to discrepancies among their means
(s} and the x*s}) due to discrepancies among their mean squares (si’s) arise
and of course, the larger the values of %*(%;) and 2%(s?) are, the smaller the
steadiness becomes, or in short, they are inversely proportional. Hence, we can
express the steadiness of samples by the reciprocal of 22 calculated from them
such as 1/x? and 1/7% and
1/% >1/%%,
if 22 <762j. The RS (Relative Steadiness) then, can be expressed as the percentage
of 22, 2% being 100%. In the present report, d.f., the degrees of freedom (#;) of
x3’s are all the same.
As shown by the statistical theory, RS can be expressed in the form of Snedecor’s
F:
Mm%
nx: X
if #n;=n;=n (the degrees of freedom for each 2%}, as it is the case in the present
report. On the other side, the RS of a x%is equal to F:
F= M =1/08/2)=1/F
J
the F has a frequercy function, ¢( I.?) which is mathematico-statistiéally conrected
to that of F, ¥» (F) as follows:
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VI.

$(F)dF=(~1)B-F"2-D(14+F)~"d F
where #n is the 4. f. of F and F. Accordingly, F’s probability integral in excess
of a particular F. is:

00 . . 1/Fg

[ o@ar=["wrar
From the relationship of F and F, it seems to be possible, that the F—probability-
integral may be expressed in terms of F. Unfortunately, any F-table like this is
not available, and for the practical purposes, the above connection between F and
F can not be utilized. However, we can use Snedecor’s F-tables, if we are merely
willing to test significance for difference between 2} and ¥ regardless of their
relative positions in expression. By referring to Snedecor’s F-tables, it is thus
made possible, to test significance for RS easily. By several tests for significance

including the one just now mentioned above, the random sample of RR of size
n; =150, has been verified adequate.

. In such a case where the d.f.’s of the statistics may be large enough, each d.f.,

equal to say, n;=Xn;=kn such as those of x*-totals, the (3x})’s. but the corre-
sponding values of F may be unavailing in Snedecor’s F-tables, we can utilize the
approach of v/ 2§5§ to normal distribution when its d. f. being sufficiently large
(d.f.=153, say). For example, to test the difference between Xx?and X%, they
can be normalized as

Y2 V2SI V2 =V S -V S
with its mean=0 and variance=1.
Since in the case of BG, for instance, Xx%(Z;)=228.9397, >x*(s?)=152.3873 and
Vv SaH(Z;) — v (st ) =15.131-12.345=2.786, the probability that a standard normal
variate is in excess of the absolute value, [2.786]* is .0053 and therefore, the
difference between two total Chi-Squares is statistically very significant.

Morever. for significance test of difference between two Chi-squares each with
large d.f. we can also use the Fisher’s z calculated from Snedecor’s F, ie,

2= élog, F

In this case, ¢#{z), the frequency function of z-distribution is

(2)=2B-1 [1-+e**]-*"
where B-! is the reciprocal of B-Function, bz the d.f. for each x*-total (X2})
and e the base of Napierian Logarithm. It seems to the writer that the problem
how to get a good choice between these formulae is, somewhat, depending on the
personal preference and by his experience, either of the above tests will give the

similar result.

* If one sided test for significance were used, the probability that a standardized normal
variate exceeded 2.786 would be .0027 which is very close to .0029, ie. a half probability
integral value (.0029) corresponding to the level point of 2,517.
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Taking the same data as quoted in § V for example:

2= ; log. (228.9397/152.3873) = 203493

VEn=1v153=12.369317 and r, the standardized normal variate=z, %n=2.517, the
probability that a standardized normal variate is in excess of [2.517|, the absolute
value, is approximately .01, which gives the similar result to § V.

VIL.By Kendall’s methods, the rank correlations among the five rankings of #n}, ¥*(Z%;)
and %*(s? ) of BGRR and SBRR have been undergone through trials, but no evidence

found supports their real existence.



