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Abstract

In order to ensure the legitimate rights and interests of consumers and the long-term interests of
merchants and enterprises, this paper studies the truncation sequential test scheme of the stan-
dard deviation o parameter of e-commerce products whose quality indicators obey normal dis-
tribution when the mean parameter is known. The definition of the o-parameter about the trun-
cated sequential test plan of the truncated sequential probability ratio test (T-SPRT), the proba-
bility of the plan making two types of errors, the average test sample size, and the comprehensive
average test sample size and other evaluation indicators are given. And the T-SPRT scheme T is
improved from the intercept term, and the search steps for the improved scheme Tt are given. Si-
mulation experiments are used to verify the accuracy of the scheme Tt and the evaluation index.
The simulation results show that the evaluation index value of the simulation experiment is basi-
cally consistent with the evaluation index value obtained by statistical calculation, indicating that
the statistical index calculation expression and Tt scheme established in this article are correct.
Compared with T-SPRT scheme T, the scheme Tt can better control the probability of making two
types of errors, ensuring the interests of both parties in the experiment. At the same time, when
the sample size cut-off values are equal, the plan has a smaller comprehensive average experi-
mental sample size, and the reduction rate is about 10%, which greatly reduces the experimental
cost.
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1. 5|8

HLF 7 55 10T 2l W4 st Bl 7 R H P AT W BRI S AT SRS R IWAIEL, BT R
A TR SN U A S () AR, RO T A SR (1] IS, B 2% SRGE (A0
HE BR BREHRRE. Rl S22 U2 2 I ZHATT, hEBEZ SR ELENK, K,
2016 431 2022 4= Hp [ HL R 22 5 BB Ge v LI 1o SR, 76 F 7 25 VA K e 1Y) TR B B A7 7E — R B ) R
WP R 557 i B 2 2 AT 2] IR m(3]. BRI 4], FUEH LA 1% 2 A 2 2R DL &
7 S SRR AR e, SO TR AN O TR S A E A TR S AR O N, R <&
MR, TR 2 T SR A AL 34 J1[5]. AARIETE T8 B R A Z AR DL B Al A A
FlaiRE, TE7= 58 ST A= S AR USC 0 AT BT A 50 S50 2 oy b B . BRIk, T s — MR
AT R AR ARG 560 77 58 N AR ST 0 A P D

TESERRAETE R, AR Z 7= 5 I R R AR IR B AR TEZS /0 A, AR 50, anbUms 28 1R i R
2y A R RS DA R & R ZE S . TR Wb e % o SEIMHIRERS, W IR AR 1 5
[i] 5 S0 AN B Al A AL 30 (SN A3 ) R AR B2 T 51 28 LA 56 (T-SPRT) [6] [7] [8] [9]. 7 BiRT SRR “ik
RE, Bl Wi seng, mTFESRSREPmaeft gk, Fik, 5 SN BIML, FHREK
77 G 6 K P55 1 20 ek ™ ot FhRE AG 58 (1 T 35 i B0 A A 2 B 3B I R] [ 10] [11] [12] [13]s
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Figure 1. Statistics on the scale of e-commerce transactions in China (100 million yuan)

1. FEBERZZMARRIT(ZT)

ARV, AESE R RS A, P 25 T i AR ROR AP A, Wald $2H 7 —Fh
— Rk 0 BRI T, B B ME R EEAS B (SPRT) [14]. SPRT Rl & BN &l 2 fros, HAGIG 77 = i
AT R BELZM . BHT SPRT 4REE5050 X AFF I X3, 8 H B = i RSRIR FEA & 1 L BRAE[10]. XX
PRI RS0 A O #0 7 RIE . DR, 7E SRR N H R B P BRI 7 R — e R R 1, il
T-SPRT. 2-SPRT. SMT %%, T-SPRT K A4i& 5, HEHET", HaErbrdE IEC61124. % Hr
[t GOSR27.402. F&[H [E K brif GBT2828. [HFrtrift IEC1123 453K H T-SPRT, T-SPRT fud/~ & Kl
w3 fro. FTEVHAZ, T-SPRT VIEAE, 57 EAAERIACE R AR B0 IR . [F
B, Mgy @RI KA RN, 77 RALH R IR MR A ZE RO, P SLi M AR Bl A B Al .

Nk, ARSI EAR PR IR IERS 2 A AESE S AR, WAREZ o ZEHEEE)R P TR
AT THEFS, a7 ol T-SPRT R M7, AASHE R ZE U VRS Bl P9 o B8R 7 TR 30 77
WA D IZRE PSR AR, TSR S i e, e AR 5650 AR 1 8UR

AR T AELZHWT: 52 WHEIESS0 MsEE o 2800 SN k4. SPRT £ P2 T-SPRT
Koh: %5 3 WA HIES DA T2 o 2801 T-SPRT 5 RIE X, VLAE T RN TebriA R, 1
T-SPRT ff4:Aili b, % T-SPRT #4750k, 45 HoSodE 77 RIGHE 2P IR, FFabAT 05 BUSLIR IO UF H 7 R nT 5
Py 25 4 TR BGER T-SPRT 5 % 5 T-SPRT 5 RHBHT X EL MM 45 5 5 NS5 .

2. BARWHE

WX AP AR, RMBIE R 1, brUEZER o IER AT, Bl X ~N(p0). Hd p BH1, o
RFL, T ZEARHER o ZHETHEREERL, W IHE B
Hy:o0=0, vs H :0=0,=10,(1>1). )
() AH TR ARSI I, F R AR I VA A B E B A B AR J0 A (SN R I6) AR 17 B bL
W(T-SPRT)IXPIf o T WX PR 36 7 A AT /4 o

2.1. SN #I8
BRI X, X, X, o ERBG RS, =3 (- ) WS, ~G, (’; 212), 5 R BN )
AT
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e 5, 5>0,
f(s)=1(20)" T (k/2) 2)
0, HoAh.

BRI IER IR SN U, RN (5, >0, | BERROKT (2 4,), TSR
& =J.;:f(sko;o-0)dsk0
A=l S (ssen) s,

HUE R BT (0t By ) s RAR3) 3BT AT 15 2 (kO,Uko)o BRI, 20 ky MPEAREATIR R, A REM
SR PSR, HOZITEFON B E A AR, B SN AR .

2.2. SPRT #3&
B f(x:0) NF RIS i RSB REAR X, (0% s, LR, AR, AT
k
LR, =2 = 1" Exp {Sk (———J} “)

d 20, 207
1

3

Hf(xi;o'o)

BUHAERM0< A<1< BIIHEE AR B, SRR A< LR, < BT HA 4, BIRI15 27 BB LA
U5 (SPRT) 7 R0 2% | e a2k w Rk, HFEXT:

l=ak+b,
(6))
u=ak+b,
H,
1- 2InA 2InB 2In 4
4= by » B= ;Bo’ a=-7> 2 2T 2> DT 2 (©)
I-a, a, /o] ~1/o; /o7 ~1/o; /o7 ~1/o;

PRI AL 38 T VR B FIWT R Ay . AT B b RSKER, 45 S, <ak+b,, WIERZRRGE, SLI4sR; 2
ak +b <S8, <ak+b,, WKLY 5 S, >ak+b,, WIBLFEE, LR ZHEHRNF R
K9G (SPRT), HkL s = B A 2.

S

0 k
Figure 2. Schematic diagram of SPRT inspection plan
B 2. SPRT #1753 R EE
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2.3. T-SPRT

T-SPRT f&fE SPRT HREA FHEAT T RBIHRE . M4 A AR (L, MURIHI I o 5, P24
k=, SEEL | IR u W5, IEEL S, =) SHRALL u MEL k= 2. B, SPRT 445505
X5 T W, BRI I SR T-SPRT KB 7%, FoRybom i B L 3.

Sk

Figure 3. Schematic diagram of T-SPRT inspection plan
[ 3. T-SPRT #¥ /s R EE

B A, w, MHUERTHCA[15]:

U, =——= ©)

T-SPRT A48 007 B SUEN N, Mk =1,2,-, 5, —10F: 35S, <ak+b, WIEZFEEB, S04
s %SkZmin{ak+b2,u;} » MR JRAR B, SKERZE R %ak+bl<5k<min{ak+b2,u;}’ I 4% 225206
Bh=n: S, <u » TR, KRR HS, 2u, , HHRBB, KRES

3. Bi#EY T-SPRT
3.1. ARFMNIERR

N TG HPEGY T-SPRT 53, #R4E T-SPRT e n = AR IS HEN], & X KT T-SPRT H# R 5
RE90 7 R UF
XN BEL, by b Ay, uy, ooy u, SIS IR AR LS. 2 <0, £L=0. &
ﬁ&jk%ﬁi&u; iﬁ&lro <u:0 <u, o %ui>u;Eﬂ“, é\uizujo, %uiSu;, Lu =u,, NIFK
u, U, - u, u,
T = 0 ! 8
(%) (0 0 1 ] ®)
SRR BN ry o KRR HME N w, B, KT T-SPRT ER TSR 7%, fidh T.
iEA Ak :{Sk Slkn ll' < Sl' Sul‘y i:1727“'>k_1} y\j/"}:g kﬁ\i%ﬁﬂ" ?%%JE{E%&E‘J‘[‘%%O Iafiﬂ?%
Rk :{Sk Zuk’ lj < S,' Suin izlnzy"';k_l} y\j% kﬁ\i%ﬁﬂ_’ TE?@E'{E&E‘JT%%O JH:HTJ‘y 7\5% TZE%%%%&
I SEBRE 2R A S R
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1)

@ (T)=3 PR, |T.0,) :kz I TL (i),

k=1

; ro ©
,BI(T):ZP{Ak |TaG1}ZZJ.Oka(Sk;O'1)dSk
H, 1/ (sp00) R R & LM ERE, HirEARX T
[1(s50)=71(s::0)
' (10)

H(Sk;a) = J.z:il H(sk_l;o)f(sk =5,50)ds;
WM =min{k|S, <I, or S, 2u, k=1-,r,} o W, J5% T1E o, M o BILI [FF 3 S50 A B (P
SEERED) E, (M|T) 5 E, (M|T) it SLA=00 R s

0

E, (M|T)=Yk(P{A,|T.0,}+P{R,|T,0,}) =gk(ﬂ"1:[(sk;ao)dsk +I:Ol:[(sk;0'0)dsk]

= (1n

0

E, (M|T)= Zk(P{Ak |T,0,}+P{R,| T,O'l}) = ik(ﬂkn(sk;q )ds, +J.u+aol_[(sk;0'l )dskj
k=1 k=1 k L

A E, (M|T) R E, (M|T)% TR KR EGR PR AR a1 E(M|T), 54208
E,(M|T)+E, (M|T)

E(M|T)= >

(12)

3.2. 2uiH T-SPRT B

HIP 3 AIAKO) T K, FEANKARER a MSIHHIHME w, BITEOLT, BRI by I/NE RO, T4
Lu BT, I TEAIRIG RN, JUEE 1 R R RS 238 R () s kI by I8/ (R,
B2 IR TN (E)RE, BRI 2N (G R), JUES 1T SRES IR MR 2l b (R . HEIX —Fid, A%
FEXTREE I by A by 43 AIHEAT EIRAI N AT, BAAPIRAT

BB BERKIKFE (ap, B)), RIEG)RAO)XIEVIIEME kov av biv by

H2: Bn=k

%3 &S =1 NBERT by WITR AL E

4% b =6b, WL INFRERNT =a+bk, WIFIZRERTEH k=1,2,--, 5, BFXTR
W32 IL T s

W5 &5, =1 NEEEIT by WIIR AL

65 &b, =6b, WNIEALNEER N =a+bk, WRIEZRERIEH k=1,2,---,r, I X
AR 2830 5t R

875 $uA3) SR HNE u,

u =" (13)

558 b MRHEE X1 HHEBJR P SR IR T R T

595 MRIRO)RIHITE TIUH 1 RHHR MR A 11 2R M2

B108: #Ha(T)<a,, f(T)< By CHEAETEIIRKIKT oy = B, IF, ERIEA = J7 RUE I 75 007 748
(RRBAR T, 2RI A o' (T) - B(T)| < 0.005)I, 15177 % T B 045 & PRI Se Ik Ak, R liA7
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THE C 24 5,=06,-0005, EEH 6 LHH 105, HINS, =0, #a'(T)>a, 8 p(T)>f,, N
% 6,=0,-0.005, HEHEH 6 LFHE 104, HFIS =0;

F11P: #56,=0, WA 6 =6-0005, EEE4LFH 115, HEIS =0;

F12L A =0, HHEEG CHKEL HL=0, W%k =k +1, BEEHE2LRE 128,75 L>0,
TEEEIEE 13

$13 5 RIEEL o' (T)<a,, B'(T)< f, %M FLETIIRRPEARRR/DM TR, WHT .
3.3. MARAGTESEIE

Bl 1. BEHURKIINTAS R, WOHRERBRA T Z o, =1 A=2.1. £=99.978, H £, =0.200,
a4, =0.233 o 45 AR i AR ARG T R

Hy,:0,=1 vs H :0,=2.1 (14)
f#: 35 SN IR SR EA R &, =3, IRFHEU, =4.64 . FHRHE(6)NE 4=02913,

B=3.8350, #F a=19190, W b =-3.1906, b, =3.4767 « Hr, =k, =3, RHELEFEH T-SPRT
WHEAE =3, b =-3.1109, b, =1.1125, XM 7T (3) R TF:

, 3.03 476 4.76
T(3):( ] (15)
0.00 0.73 4.76
LI, T (3) J5 AU AR 1 S PR DA S 545 P SR B R A B (S T B SEER I BO K TR
o'(T'(3))=0.199689 . fB'(T"(3))=0232469 , E(M |T'(3))=2.188346 -
% ry=3, M SPRT M e, THE A3 SPRT &l /7 % T (3) A:
540 5.90 5.90
T(3)=( J (16)
0.00 0.65 5.90

Bl 2. ASIHURKIIN THREEE, Wit iR ZE BRI T 2 0y =1, 4=1.6536 » =0, f,=0.1, @, =0.1 .
26t 2R 1A A A 56 5 %
H,:0,=1 vs H, :0,=1.6536 a7)

HRAE (3) A L (ko Uy, ) =(14,21152) 0 By =B,=0.1, Br =141, d1(6)RH a=1.5859,
b =-6.9282, b,=6.9282. AX(T)VE I IIRIIFIANE vy, =22.20 o HRAFBGEA T-SPRT K567E R AR
(f)r, =18, b =—6.8835, b, =4.8151, SLEXE BRI HME uyg =25.71, JFR T (18) Wn# 1 fiim.

Table 1. Scheme 7" (18)
F1L T(18)HR

L 6.4 7.99 9.57 11.16 12.74 14.33 15.92 17.5 19.09
U, 0 0 0 0 1.04 2.62 4.21 5.79 7.38
L 20.67 22.26 23.85 2543 27.02 27.51 27.51 27.51 27.51
U, 8.97 10.55 12.14 13.72 15.31 16.89 18.48 20.07 27.51

FO R T (1) T'(3) J R MTEH G B T TR, Folt SD 2% 50 4105 UL iR
FRMEZE . U AT, BOIEI T-SPRT T (18) T (3) ZEAL B B (ML M 5 2 T S0 R A )
Yok BRI USR5, A LR B A A R RGN T-SPRT 77 2 R IE Bl
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My, Besh, T'(18) . T'(3) 7 IR R MR N T4 KT, (47 T R SO 2 A3

Table 2. The evaluation index values and simulation results of 7"

=2 T ARIOTFNEREREHESR

VS W% a'(T°)(SD) B'(T°)(SD) E(M|T°)(SD)
7 (3) giitit 5 0.1997 0.2325 2.1883
iE 0.1993 (0.0015) 0.2324 (0.0014) 2.1900 (0.0017)
" (18) giitit 0.0995 0.0995 8.3240
R 0.0994 (0.0009) 0.0994 (0.0009) 8.3285 (0.0085)
4. XTEES R

NTHEATEMMLET(3) 5T (3) HEUKT(6) M T (6) R, Ll 7T IXBULT Rk & V3555

BEAR B (00 ) BT 0 S50 o 2SR 22

77N,
‘ \
\
10 \
\
—~ N
= 8 \
= N
LLl
6 L
—-——-- T(18)
4 Ti(18)
1 1.5

» HERWE 4 .
261
.
2471
s
:u’b 2901
Ny
\A\‘\\ ) — )
~.] @)
2 2.5 1 1.5

Figure 4. Comparison between Tand 7' on E (]\7[ )
4.7, T HRET E(M) fbess

25

HIE 4 TR0, AR IR S AUE o () TS BUELE R BB & R R, 5775 T(3) T (18) A

b, HRT (3) T (18) frF MLk & F RIS A S (LR A PRSIk B E D, WHIRATEZ .,
Table 3. Comparison between 7' and T
Fz3. T T' AR
O, VS 0, (aoaﬁo) ﬁ% a' ﬁ, E(M)
T(29) 0.0655 0.1099 13.5188
(0.10,0.10)
T'(29) 0.0991 0.0999 12.1574
T(22) 0.0704 0.1658 11.2144
(0.10,0.15)
T'(22) 0.0996 0.1497 10.2919
1vsl.5
T(18) 0.1018 0.1727 9.7747
(0.15,0.15)
T'(18) 0.1494 0.1497 8.7399
T(24) 0.0963 0.1156 11.9473
(0.15,0.10)
T'(24) 0.1499 0.0998 10.4872
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T(18) 0.0618 0.1139 9.2479
(0.10,0.10)

T'(18) 0.0995 0.0995 8.3240

T(14) 0.0660 0.1689 7.7154
(0.10,0.15)

T'(14) 0.1000 0.1493 7.0270

1 vs 1.6536

T(12) 0.0922 0.1738 6.8710
(0.15,0.15)

T'(12) 0.1493 0.1496 5.9652

T(15) 0.0903 0.1208 8.2323
(0.15,0.10)

T'(15) 0.1493 0.0997 7.2517

4 3 R R AE AR BRI 0] FEAR 0K R, URE AR R (LI IRBO MR n, ARSI, REHEI T (1)
FIT (ry) 7 %o MABIZRTTH, 5T (r) T RALL, T'(r) 7 RAEELF R R0 A AR M, R FT
LR TR SEIR P AR B ALD, HR BRI EELE 10% /541
5. B4

neM=A

NRUET P EE R R AN S22 T A SN KA K AR 28 K, A SO0 5t & 4R b IR M TE 25 7347 1Y
HLT 1 557 s AE M S BC RN, AR 2 SRR 7 BRI 7 RIEAT T 45 T R TAREE o 2
A T-SPRT HIHURF B IGJ7 INE S 7 AL R LR LR S35 PR SR A B S TR bR )
THERIEA . IR TSGR T-SPRT J5 2B A R D R, JEXIHS 209 2 ZOR MR P STl i % 1
BEAT O LS. WEFURET, Ho ORI T R ARl 5 Gt i AR B PP FE AR (B S A R Fr— 2, 3RBIA
SCEST VPR bR R RIA AN (1 T-SPRT J5 A2 M. R, 54 H) T-SPRT JSitl, ot
W75 T A A2 T AR SEEHR LR /N T4 ER IRk T 20K, R RRREMSEN, HIa s
BRI AR R ER G T SHR B BAR] 7R, NERRIIEEAE 10%/4 4 .
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