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A TELEBD IEHSAAIHE> TODIET Th D720,
BLE £3 OFPHANICEMER 2/ L TBY ., E75M
EEDFDOEBEN/NEL 2o TWEZENTITAT
Lnb,

BA X OVERRIE, ST — Z DA > TV DL O il
ERREL TG (I 70f/Al 23 57200 O#{ELRD
T, B Z BT TICFATTE D, BEICBVWTEAICRK
1TE8RIL A, - BASIC D Y —2DOD A SIEE D[
WIZEDHDT, 210 OFEFHANIZ—EEDME LD LD
ORI o7, TAUL, FAE ST AL OFEAER
R OHEDETOREWVICL D D TH - 7=, BN
DOIER Z 8 L CRAE SR EL DI L F D01 % iR
FTHILET, ZOXHIRIAEMYICRATE, HED
el 2 AR TE D L9127 b,

4-3-2. FUOITRIZ K2 9MDHER

T 2016 T, FI7 7OBADA =2—I(2, 58
OIFRAIZ SNV, 22T, HFOTRICHOWT HIE
R 2R U, B AR L7z, SOTRIE., FE0I1E S
DEOREZHRNIRT I LEOTE LM T 770
—DTh D, A OHIFITHAIER NGB E I b A < F
AT, Fo, HEORGER O Z1T 5 %567 S,
EANSTLEDBERTHD, ZTDORD, WEEHE
UL LESESERDHCRIHASNS,

4 3 &Rl U 500 fEOEE (FEAR 3) 122V TIERR L7z
BFOTHEX 41277,

B4 B/BE3IHT S TFEVIFE

HRAFEDFH Z TR T D 3 KOBHIE, TobZhZ
AV R 1% a0 SN 18 2 VA G R3S (DN e 10

MRTHD, ZDIHRT —HD ) LN Z OFON
MhH2ZLxBEWRT D, T7205, EHSMITEST
WA, BB XS = UAONLSIE pt0. 6746 O
NEBRZEOFHMBICHY T 25, £/o, X [PFEHO~—F
Thd, =7 ELVOROBREIZLY T XTOHEMD H
HNEIC~—H TRk LT-WREICIT, T — 2 RA0E
K& LT IAIORA b RS EIUT IV, 22
TI 500 fHDOEEZ T X THRR L THEEWKRZRD TIE
FROFEE LIz, O ETFITHOETHDONF 1T, Efil
O r/MEF T OERKE) 27790, BB IO
=D AL GEO TimE L O Edm) 76 2o OIS AL
RO (DEVHEOES) O 155282 TEEn -5l
IR (R R A > ) & LT O ORBHIZE DT,
ZOIMINZ R TREND, T2, ZOHEDOONT O,
SN % BRNCHFAE T 5 i/ ME & 72 3R RIE DAL i T
D, ZOWNFTOR SO ERIZ, ERSMEE 256
WZIFB L% £2.700 IZHY L, ZONMNZET —H% D
99.3 % Do HI LEEEKT D,

4-3-3. EXRNTSALIZKDDHDRER

T 72016 TIE, FT7T7OHADA =2 —nbE
ANTTRERAZELARELE o2, 22 L, 0D
BE . RO, TOXMOEITAE TR i, &%
FLHYDY OLWEEITEEZN 2N T, B Tl
LB THEND D, FETIEH, T XY —1%H
WTHERR Z L OHBIBHERAZER L ThH, EX RS T
LEBDFEERWSZ &L L,

BRI ODIRFEITIT, AZ—V 2 ZADAREBREIZT S
TEMNTESL, k=1+loggn #BFICLT, UIvo
JWEEZ BT LV, ZOAXMNBIE, n N 512 Tk
=10 #52 %, AMUEZRS & £30O[IZIZEAET
RTOBENSAH L TWZDT, ZOXME%E 0.5 TH
Tol PRI 12 L7220 IFITHEY TH D, 1TTHED
bHAHTD, TADEHPETE A NS T AEERTDH L&
L7e EBICIE, BEIOBATER LI A N7 T A
BWT, BN D74 & CTF— 2 O3 b v iz <
Tpofe b, Fio, MBI LT & THImRIZ kT
7> T LEIREREEND D & X0, M & R
LTI 7%2FEVESTRENTTL 5,

AFNZHEAR 3 DFAERATI SITND DT, BRI
O FRRMEE ERREE B, CINCATI Lz, T—F5#r
Y — LA LT e o B R ER T A 7
DITIE, BERXEO EREO A EZ R ET D H0ERH D,
L2 LB O X [E1 4 & AR S H 25 72 912id, KO TR
EOFHRLMETH S, DINCKMZET T % B
DFREE LTRT72DIE, &2, D2 12k =" ("¢&
TEXT (B2, 70.0”) & 7, ” & TEXT(C2,70.0") & "1” 72 &
DEITHET D, T T, TEXT BT, 2 & B D5%



L LTV OFRREROIEE
70.0") & &%,

ZIT, TG =G [ A NS T A hiE
WL, TAF#EPH] & LT & ziE TAL:AB00) F721Td
o LB TATA) ZpEeiEEL, [T—%KXMH] &L T
F PR D LERE O AT Sh-&H (C2:C17) %45
ET D, HIC THE] L LTEL R E%RET S, 0K
EHT L EANCIE T —% XM (0 LRfE) A3, F5l
WA X OHBUBEE R R RSN D,

IhEbLEICE RN T AT BRI, EFL FF
DF—HERIRDO L, 7T 7OALY THiEs 5 7)
BT D, 7212 L, B AN T AIHEESEET D
DTHY, 77 7OEBNERER OO T, ME7 77
DT —H RHNOEXFEICBNT TEROME 20 %
ICLTBLRWERLRY, £/, 2077 7 ORI

FASJUZDWTHE, RIS D AN TAR L= XFH 2 E
35,
TOEHICLTERHR LI R NS AR5 IR,

500 HFREE DOFEIL TIL. N WA B IER S AR iR o
NHDTHNERTEX 2 G OO, IEFOMICHE D FHE
Mo L7zmA L LIRS TH S,

5 F$3kﬁ?értxb77AJ

B, TE2oHTY — v ERAWRLTYH, HBSEER
ZVER % 7612, COUNTIF B9%. COUNTIFS RE%%.
FREQUENCY BA#7e EA AT 52 L bAETH D, 1272
L. INHOFETIE, PERBEEINBRERA Y FRE
WOT, RETOWHE T, BHEY ORRNTERD
STFESNOFIGZREN E 6D 2 EnD 5,

7o & % 1X. COUNTIF Bafuix, fiE Sz £
DRBRMZW 2T LD EIRT, L LeRns, 2
OGO RIL, B TIZ 22 (TRUE/FALSE O
ZHOHDTILZRYY) 72O AND ° 0R B co7%i<
TEMTERNWED, FARFIC 1 O LEETE RV, #

THWD T (Z Z T,
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D=8, CONTIF B AN FHTE 256 (=7 &L
DX— 3 78 2002, 2003 72 &) Tik, PEFRO FRRAHE
RECH ESNWTRBHBIHE LR Lo & | BRI

DEDE EDMEND D, =7 /LD /N—T 3 2 2007
LIREClE, COUNTIFS B9z Z L Tx 5, f
&LT AFNZ HHBUEE 2~ T2 W EUERS A1 S TE

. BERRIXE O TRRAE & EBRAEA B F1l, CHNZ AT &
Twé%@&btt%ﬁkzjmm::wwnmmA
">7&B2, A:A, "<=T8C2) DX HICASTEHE XV, L
L. ZO%HEbRBEREROZETFICHEEBEMER D70,
B ZIE, TXANOEETTHD & 2EXENYE
BlEbBbAADZ L, [778B2) LELIREL A%

[B2&"<” | @ KL 5\ AE 7 & A IS BN T 56 1 LR
INRNL, FEEGUOAESE [7E0C2) OO
W2 [7=<"C2) L EBENEGA RSN 25,

F 72, FREQUENCY BI¥ixfhodBa%L & 13570 5 AT 51k
ERAWRWEEBER LW DERIZR L Z e nb b,
BEERZERT 2 BRI TR (oL
W2k L CIR CR I8 A FEOR— 0k, =7 BLron—v
3 > 2007 LIBETxbS) & LCTHRETD2HERD D720
Th b, E{ZIKE’J XU 4 RUXRDPC Lo 7 &)L
DA HiPHZ T OIR L, RO AT Ctrl +
Shift + Enter ¥—Z# T4 5%,

7o & 20, AFNTHBUELE Z 3~ 7o W BUERS AT &
THY ., BEEkO _LREN XRERS] C2:C17 IZ AN ST
WHELDE LIZE X, 1ZUOICH2:HIS 22 &, XEA
KV OEDIRWFIPHA BRI L TH 5 = FREQUENCY (A:A,
C2:C17) D AF%AT\V, Ctrl + Shift + Enter ¥—%
T 5, A & LTHRES DO T H2:HI8 @
BN OEAR—TIT {= FREQUENCY (A:A, C2:C17)} &
Wedry aftE CRRSN, KPITES, 22 TIEEHIT
KRB L 0 IR A R ET DM ERH H DL, —F
TOXRMORKMEZEZBZIZBEOWEEE v b LA
FHIER 2020 TH D,

LL, ZOEFEKE LTOANEER L2 o7

A f;é:;: %. I2 {2 = FREQUENCY (A:4, C2) & AN
L\Fﬁmmﬁ—b74wmién€—%ﬁ5&\0ﬂ
D% ERET2RBEBBEOL Y52 5, £-. K
BIECHI D28 W T, J2 1Z = FREQUENCY (A:A, C$2:C$17)
EADLTHhHae—LTh, J3LEIC J2 LA UfE
DASOH LY | HBBHERICIT RS20,

44, ERMTSLOERSHBERIZE HEE

bt A NT T NIERIAT B RT O T, HENZ X e
OFEOHEHMEE (Frequency) & DT EMNELW, L
L., ZOFBAET TIEIMOR T 7 7 L OERNER L
1Z< W,

AR T AIZBWT, RO & OE %2 HEBLUEE C
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172 < Z ORER OO HFED E O X EE A HEL L
ToHERE 72D X HITHBIL L CERRT D 2 ENATHET
bbH, ZTOLIHEEH =T DAL, Bl & DM
NN B> T e b L, £, BRI &I
MILBFE S BEOH: & ORNIRENR H - TE R bz
EHENERD, ZOHEEHWD L I REREE
RIZOWTHER L7235A . KEEZ 8 < L7 miR T,
bt A N7 T ADOEIERITHER S 2 52 5,

ZDXIRE AN T ADOMERERICK L, F DA
DFEFHOFH | FEUER S Fe S = ERS A th#R % B
RTZETUREARASMHIBNTINSEDNRT A—HF &K
D HERE MECHE LT 25 LT S,

BRECBOTIE, Ho R 2 IR TE Rino i,

BOAEEHI BT, THH#EBASIC 1Tk D7 e T AH Y —
A@% R L, WL DD FITHRERFIZR"T ORI E &
LTl LTz, X1 OITTITo TS L9 IT, HELHE
LD I OITHET 2B, &Mk O S 2 JEE
DOFTHRT Z & TEDORRDOHDOHEBENRE DD, &
HIZZEDOEROIE TR+ Z Licky 7 a v MEEOFED
FIERDDLIENTE D, ZORBIZEY, BFOE
A NT T LTEHATOROVN, FFEDOMKET DR L2 6
P2 ELBRICITZD L2107 b, ZORHIZE
Data 0.0, 0.5, 93

Data 0.5, 1.0, 76
D X 57 Data L&

Data 0.0, 1.0, 169
DX oI, HMICHBMEEZE LEbE TE DT L
W, TNENTELD VI 75T 5L, ZoHRE
DOAGHT. KM OMEIZx U CH B R 2 5 b4 5 AL
WM T B2 &b od Vv, 20k 9 R0 iE XM
B2 VT ETHKRINELTCLESTZEA NS
FAEZEBEILBIEOICE L TWAEEXI NS,
ZDY—AQ@TlE, Data LOICEEIZEANY), A
ERRAED 2 DOHEZE X, ZHLFE, KEO TR,
R, B ONEICBE A M D R LTI D, AR
Y], EARERERAEL, =7 B LSy — L TEAFE
B OFRTEMENE LN 51F0, TR, ER, HBUHE
EOBAEIX, =2 BV TERR LI HBUER AT (7
FAPNTT A HRET, tab it T~ XY ITHE
EHLL7-0 , 178 [Data | Z#—BIZHAT 572 L)
THIETHBIHLZENTED,

LT 6(a) ~(c) 12, FFESAICHTHIDY —A
@FFIM L= FATHER %~ T,

4-5. EXREHOHIMOER. EFERERBEORER
ZZETOEBT, EARAZDOLODIXLHER, [

MOIES>& OHEEME LT, EAEERZ o, TRT

ZEMARETHDHZ L x2FH Lic, L, BRI

e L A A N | R A A S|

B6(a (k) BEIICHTIER M5 LOEER
REERDT. (B) WI2hDEZAGFLEH

.2

.08

.04

B L A Oy A S 1 M FC P\ L 1 A 5 F )

E6(b) 3BOYA 200D, 100 ERITHR
(BRAT py = 10. 40, BARERE o3 = 2.6015)

1.2

=\ y I 7

B6(c) HMa0DHENEHOHER (FAIEDHT=H
MBS IR ENUNEORE LTz & ZOHBHERE)
(BT o = 1/6, WERZE o0 = 0.3727)

FHE62E o b, TOBREL IV ITBIHLE
TR T DIEANYE ue (B2 EICRBIT 2 HOEOHE
EME) DIXE-E, TRbLIEERGE o L OMIZITA
HmE2RBH D, €I T, WEREZREL, ZhE



WL, FUERRE o, OIS & . BERKHEOBEK A HE I
HH5ZEEEWE LT,

COEERETIE, £9. Y202V, EADK
GroupNumber = 30, #EARD YA X SampleSize = 25 &
LC 750 HOELE &2 AR &7, ik, BREZEIC X
HIXD O HFEHEES SIS oL L, 25 RIOH
EREREZOEODOEARL LTHY Z LITHYT 2, 20
FEARIZXF LT, FEIE (DF D, EOMEICK L TOHEE
) pe ZHRHETDHZENTELN, EAOKE INE
RCTH DIz, BEOE FEARZ A U7 REE S EEE
HAOMTHDLDOT, ZOFHME pp=0) LiT—HL7%
W, AEIOFEBRTIL, EARADEMN 30 H25 DT, A
B ope OPFZERNHZENTE, FERNRT A—F X
EAMHEE LTERRIEDLIENTE D,

WNT, WEEE & LREORER ORI E LT 750
EoEEEEE R, 200 A N7 7 M3 5,
ZOAT v 7L, K OBIFR THIOIZAT - 72 500 & D EL
FIZOWTOEA N ZATRALTH LW, £/, 30
B DOEARNYE B & D554 %, ZAvE Rl UBSHRIETE X K
TITLIZTHIET, 60 & om DHEEITV, 6m =60/
Jn OBRIZH D Z L AEENICHIET 5, 22 T,
n=25 THHDT, on=02 BPEBMETH D, T4b
B, 25 EIOWPERROFEE ne NEHH - T-HE.
DHHDOKI68.3 % A £0.2 OHPAICILE 5 Z & 23]
FEEh5b,

EHSHEICBNT p=0.05 252 25D1% 1.960
Ths, T70bb, ERSMZT HRHEMNOHEHL
7on=25 OEFEANED 95% FEXMIZ p = 1.9600,
= £ 0.392 THDH, Wbz MEoEnREHL
TR OB D +0.392 1[ZH > T-MeRMN 95 % | &
WO Z DT, WITHR D & AN LD 125
B, BEAOREY) o = 0 OJEFH £0.392 OFPFHMNIC
ZD 95 % MFELTWNWDZ EERT,

Sz, EBEOREER T, Y (ThbbE
OfE) IZIRMTHLIONEBETHD (b LEEMAR D, 5
BRI &> TR HMBENRRN) L, FHEERZE o 129
WTHREBRICH D FENRNZ ENZ, BEATHORID
FEE D B & U 7oA O X HEE Tk, R
ZZDOHEE I FRHE MR ZZ DR U ITEEARE MR 722 2 W
B2, ZOWEHED t-OARICHE D L AR E R T T
B, t-AFRICBWTHHBEE 24 THERTSH L. p
=0.05 52 50DI1% 2.064 ThoT-, T72bb, 1
TNOERZ LR SN TAEAREERE o, (2D
WT, om=0,/J/ n & U TERERENE I S, 95% 5
X OED £2. 0646, & 725,

B HRITICHE O TE, 30 EOEAIZR LT, A
YRS o, ORI & B/METX 1,291, 0.782, 7y
0.997 ThoTz, TDT on I K., F/MEM
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0.258, 0.156 L7225, D=8, 95% FHEXMEOIEH
+0.533 75 +0.323 FTEELI-,

INHOREIL, WITR b ENENDOEARIZONT,
TIRNDT KA T—=E0HY — Mz L0 TEARKR
P AFREEDLIETHEL T Z &N TE D,
T BN DHY — /LTI, BEOFNZAEY D1 B
BEZFHH L C LI X, ENENOHNT L 2FER L 7
72 LRI R 2 5 2 720, BFRICHEEARFERIX <
FREEI T e, 22T, HEREE LT, 2o
FERICESE, TN ENOEARD 95 % EFEXENICRE
FEIMEENDDE D DOMEREITO, L OFA LI
B EED &L Lz, B0k R EIHOS%A4 L ik S
DL L TWDDIE, ROBEBICKD, T74b
B BFAEITEWITHANLIZ 30 fHOFEAIZ ST OfEHT
EIToTWHed, HIffEs LTiE&FAEL b 1.5
A OEARICIB N T, HEEMD 95% EEXKENICEOHE
DIFEELZR, LU 5, 0.95730 = 0.2146 720
T, BEZES AT ANE, BARORVIZEY, $XTD
EARDOHEEMD 95 % FEEXBINICEOENGEND &
WORERRESCLEY Z LT d, BRICkvZED LS
RREREGFEDL, BT L AEAMITIE, 1L EORE
ARIZBWTHEEMD 95 % FHEXENICEOEINFIE
LW EWIRERREGS D FENNDTEA D (FRNRE
L723 AN E BIT 0.95°30 ORERITHE D FERIT R D
FiI, K 1% LRy), —FH T, —AH720 O 5 FE
KO AENIZ 60 fHETHLLIZELTH, 0.95°60 =
0.0461 72D T, 40 N7 T AZBWTHIMHHEE LTL1.8
NFREDFISNINC, BIRDHR D IZDN T, T X TOREAR
IZOWTHERDOHEEE D 95 % [EFEXFNICEDOENE
EFNDEVIRMESTCLEI ZLITRD, TDORD,
RO ZLT OTIEAR L, FERMIZIINTELS
ZEMTHEND) BISN T RER AT FAN, B O
FEOEREZRTHZ L L LT,

E, AEEHCBWTIE, IRIEHRMETH D 2 HD
EARIZIBWNT 95 % FEXENICEOER S R0 K
O IR TR SR A 2 30l OFEAR D BRI I
DUz 95 % [EHE X O & . BEOMERZ O#FENIC
EENTVWDENE I DOHEDREFE L TORLT,

5. ¥&®

+HEBASIC DT v 7T A Y —AOIC L0 AR L7ZEL
s | BEVEEHL AR IZHE 5 BRI D D L7 EEARTH
LHetpic it s L EMR L, —HTY—RA@IZ
K0 AR U2 BLEIE, BEARD K E S8 10° O, BT
I ERHERIEEE R AR IZHE O ST AR R o T,

V—ZOIC L BESEEEEE, AEEE0HIEM
LRI L, =7 BNAVDT KAy [58Y—v) ZHNT
T DIEEBM B LTz, Z OB WL, #
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FHHGEOMER. 7 R A 2T HFIHOHH Li=D
H, AR, TROTR) 8EX® TeA T4 12
Ko THE DA iR ST, £, BAKHE, =
VI & FEAAE HE (R 22 O B % (I C BRAE S 5 7z
B, B AN T AEMERSAAICHISSE D K5 ekt
i1 o7,

Fo, HEBEEER L, AR LT 30 [HOZEARIZD
WT, DO REARRE G B A FRITIE A D 5345 1236 T DA%
MR om DRAEERE oo OEAERERA o & 135R
DT L IBITE ENENDERD S OIEMER A om
\ZHEEDW T HEEE D 95 % (SHHIXH 2, MIFHE L LT 20
FNZ L AIREIFEOEEZEERWGEENHDH T & 2
REHET,

6. +¥BASIC ®FOF S LY—R

72720, %1 OFEED (&) LRIATEED T&) 1. £
R EDOEE TEATIN TWD N, (TS TH D,
ZHLISD IOV TIIATT TEHRA2 N 7=,
v —20

U IEBIAARICHE 5 534 PRINT SUCHI I 54
DEF f(x) =1/(SQR (2%PI)*sigma) * EXP (- (x—mu) "2/2/sigma 2)

LET sigma =1 | R A

LET mu =0 (RS 5)

LET SampleSize = 25 I EROKRE X, 1785
LET GroupNumber = 30 VRO, 53k

LET DataNumber = GroupNumber * SampleSize

LET Fmax = F(mu) ! BI% o e KA
RANDOMIZE I %2
FOR j = 1 TO DataNumber
LET flag = 0
DO
LET k = (RND-0.5)*2 *10 * sigma + mu | 33
LET m = RND I %4
IF f(k)/Fmax > m THEN I %5
LET flag = 1 | %6
PRINT k;
IF INT(j/GroupNumber) =j/GroupNumber THEN
print
ELSE
PRINT ”,”;
END IF
END IF
LOOP UNTIL flag = 1 %6
NEXT j
END
V—2Z©®

I IEBIAARICHE 5 ELE PRINT X CHIAT 561, £ 2
I 3 BASIC ~ LT B0 7 TR SN TV AL E
RANDOMIZE
FOR k = 1 TO 1000000

LET nrandom = RND+RND+RND+RND+RND+RND+RND+RND+RND+ &&
& RND+RND+RND-6 | %1

PRINT nrandom
NEXT k
END

V) — 2B

I B NI T AOMERR &R IRIZ L 2R

DEF f(x) =1/(SQR (2%PI)*sigma) * EXP (- (x—mu) "2/2/sigma 2)
| Data L& LCHESINEZKM O d) 2%z 5

LET d =0

DO
READ if missing then exit do : dummy
LET d=d + 1

LOOP

LET d = INT((d-2)/3) | XU DD 2 DI, 1EHERZE
 BFloEs (KETR, KEER, 5HE)

DIM L1(d), Ul(d), Fr(d)

I BdFI~DRA &, BEOF Froum DR H

RESTORE
READ mu, sigma | FEARNI, FEARLUE(R
LET FrSum = 0

FOR k =1 TO d
READ L1(k), Ul(k), Fr(k)
LET FrSum = FrSum + Fr (k)

NEXT k
D B2 B U RIS R R 2 B8
LET FrMax = 0

IF FrSum <> 0 THEN
FOR k =1 T0 d
LET Width = Ul (k) - L1(k)
LET Fr(k) = Fr(k)/FrSum/Width %7
IF FrMax < Fr(k) THEN LET FrMax = Fr(k)
NEXT k
END IF
! T O FEFH O E
LET Xmin = L1(1) | IZCHDOXMD TR
LET Xmax = U1(d) | SWIZ XM LR
LET Ymax = CEIL (MAX(f (mu), FrMax)=1.1/0.1)%0.1
LET Ymin = —Ymax/10
U R D H 1
SET axis COLOR 1
SET WINDOW Xmin, Xmax, Ymin, Ymax
LET Yscale = CEIL (Ymax/ (10 CEIL(LOG10 (Ymax/24)))/6) * &&
& 10"CEIL (LOG10 (Ymax/24)) | 31
DRAW axes (1, Yscale)
' B X N7 T A0
FOR k = 1 TO d
PLOT LINES : L1(k),0; L1(k),Fr(); Ul (k),Frk) ; U1(k),0
NEXT k
! IESL A i AR OO HE ]
SET LINE STYLE 3
FOR x = Xmin TO Xmax STEP (Xmax—Xmin)/500
PLOT LINES : x, f(x);
NEXT x
! Data 3 Z# LA T OB TE <
I Y, e RZE
' XKETFR, BB, SE
END
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FZH 2018.03.14).

(BRI AMRER, "ERT — 2 2 ELIH I 7=dHIZ7,

L5 RLN, 2007, pp 64-67

AT AT 4 ADFR— h =, T

Y — VA L CREHFIIE LN LR T 217
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TIHTY — VAR LTRSS KON LR i &

1T 9 —6¢6T7ccf0-f4a9-487c-8dec—bdb5a2cefabb, (#i

% H 2018.07.13).

T BT D BEELESI DO BRI OV TR, B

TOEHRNLHMTHE, N—Ta itk D

TNAYZXLEHNTNDSH LW, £, EHED

WX o T, AT 2EBUCRIED B 5 2 & 15

THHA Mbdbolz, EL, =7 &/ 2016 T,

=RAND LW H KA AT LBV OEGERE (DS

LT OEMEDERTHE) 2B H L THERLTZE 2 A,

I5HTH ETE RSN OBUEZ K> T\ 5 2 & &R

T&7-, 72%, Visual Basic @ Rnd BI%ix 24 &>
MBS REE AN TS LW It n b o7z,

Okumura’ s Blog, “Excel fifi 9 72”.

https://oku. edu. mie—u. ac. jp/ okumura/blog/node

/2287, (fEH 2018.03. 14)

Colorless Green Ideas, "FEEEARWEEN Y 7 FD

BRELE AR T VT XL,
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"Excel OFEHEREIZAERME”.
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(Fr5k B 2018.03. 14)

"RUNVELER - EOELEL.
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(Bi5& H 2018.07.13) .
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(3R

http://www. math. sci. hiroshima-u. ac. jp/ m-mat/M
T/mt. html, (B3R H 2018.06. 24)
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6) “NTRand 3.3 (Mersenne Twister (ZJ 5 FREE Excel
G T KA ) 7. http://www. ntrand. com/ jp/,
(F%& H 2018.06.24).

7) TEEMEEHEET, (T BASIC OAR—LAR—)
DFRLarT) .
http://hp. vector. co. jp/authors/VA008683/RNorma
I.htm, (RR5ZH 2018.03. 14).

8) Z OfEFfEIL, IEHME, X, =7 AL OF
B =1-NORMSDIST(6) TR DI LN TE D,
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Development of Teaching Materials in Error Evaluation by
Random Number Generation

Satoshi NAKAJIMA

I developed the teaching materials for the purpose of a student learning such as the meaning of confidence interval, and the
difference between standard deviation of a sample and the standard error of the mean, and so on, by analyzing numerical data by
his own hand.

By performing data analysis by the Excel, it is shown that a set of pseudo random numbers (the sample-1, n = 105) generated
by the programming source code (D, which is written in "Decimal BASIC", could be regarded as equal to a sample which is
sampling from the population with the standard normal distribution. Therefore it turns out to be possible to treat the random
numbers generated by the source code D as hypothetical measurements including errors obeying the axioms of error.

At first, a set of random numbers (sample-3, n = 500) is generated by the source code (D, and then, copied onto the Excel
sheet, in the teaching materials. A learner makes scatter diagrams, box-and-whisker plots, and histograms based on these data,
and visually recognizes the distribution of the random numbers. Fitting Gaussian line to the histogram will aid in geometrical
understanding of the meaning of the statistics such as mean and the standard deviation of the sample.  Finally, 30 samples of n
= 25 are generated, and analyzed. Comparing the basic statistic of each samples shows that there is possibility of the true value
(the mean of the population) being not included in the range of 95 % confidence interval of the mean of the samples.





