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Method of Efficiency Evaluation Based on Reliability Theory

Bao Xinping, Jiao Liming, Wang Yinguo
(No. 73011 Unit of PLA, Huzhou 313006, China)

Abstract: In order to solve the problem of efficiency evaluation at present, put forward an evaluation method which
takes “efficiency reliability” as index. Based on reliability theory, give efficiency reliability definition, use efficiency
reliability “four indexes” group as evaluation index, establish evaluation model for all efficiency reliability indexes. It
solves problem of efficiency and efficiency reliability in efficiency evaluation. The example results show that the method is
effectively and it can makes evaluation more scientific, reasonable, comprehensive and reliable.

Key words: reliability theory; efficiency evaluation; vector similarity

0 315§

RUREVPAL 7 b, IRAT I U7 1K 22 WU T ]
A — N0 MEE VPN S5 R, X R EAL A A 2
AT AR Z B IR S, AR AR R . 1R R
BB R HATE A EE, 51 R 45
R AERESE, A5 73 M 480 o) 45 FE REAT (R 2
Bro TENUAFVPAL &5 BRI, AR IR .0 T 45 R
AR R AEREZ A AR A 2 K GE Tk
BUE VRN A AL, TR A R A E R 2 OF
A R EAS T 2 B Lok ), B TR B
g, R RCRA] “RBBEAE L AR fR bRt AT F
TV, AR RE VP SN R SR A
LI
1 ETHEEEENSEEITHER
1.1 HEEEEREX

X RUReAR B SRR VEAL 45 3 5% 15 45
RAMEREEI — A LiEfabr, MEEEEH E RKoR.

WA e S, XA B E R DY e G s
E={y,P,A,6}. Ht, y hRAELE VAN 1E,
yel0.1]; PAHEERWERFL, Pelo,1]; 4

KFBH: 2013-05-11; f&E HEA: 2013-06-19

NN &L, AeS, SHPMEEgSE, XXM
CHAEGME”, S={R%, &, —M&, I, RiF};
S HRLGMT LN SR FIEE, sel0.1].
1.2 FHiRE
1.2.1 ek O A

I TRV AR IR IR (1 SRR 2 Y, 25 A
GH Tl 3 T 1) AR AU PR 2 R VR AL A

1) 887 152 55 de A 1) 52 1R R 1l o

Wb U M 74absfih ¢ = (C,,C,,---,C,)
fibr U Wt Fiads U BCES RN
W =(w,w,,--w), WEsks U &)1 & h .
N=wWC,w, Gy, wC) o

TS riamEaed 5 A LR ES
C,e[01], 3 C BB 1 (& FHEEE N
1), BRI N Oy EAR s, fsks U ik
A Z=(m,wy, W) =W .

2) K& T 1) A DL RE IR 280 e PR AL AR

1T 1) AL 7 RN 2 ANEEER, W s
i) R /N SR £ A 2 A R T 5 (10 AR B BT,

EEE T BT (1968—), Ji, WITLA, LREN, MHAE IR A S,



.50 - X e %3245
EX [ AU S+ 2 A [F] 4 m) & AR AL BAebr X R L FVE R, ARIL T fE Rk e - 1R
T FRIIAE R R

© gelimiE N HEfhmE Z 1iag O/h) M
BLEE -
a=|N|/|z| (D
A [N|S |z 2 i N R Z A
@ fedimE NS mILm s Z 17 AR
¢
pe1- )
Refe @R N R Z B = arccos L2,
INIz|
[N,z b N5 Z A
G R GLAAHEI i) = AL VP Al AR R
_ g M [Mﬂ/ﬂ 3
rehg miz/z)
IR E S, AR R R R ORI ),
) RS () o i o VS EAHALES (o ) 5 77 1)
AHARLRE (B 5 M TASE £ ) 5 1 AH ABL RS 43 DL #E Aff b 55
I8, BEAHALEE BT R BRI RN .
3) A4,
i SR E y % C, 10— B i 5 20 — B i 3 25
A LAUEB, RGERURE y & 4R bR e C, 13 of 2R
PR, DPRE A 25 P An 3G K, R S8 ne AN W n
HiLbrido. Htnl W, yBEC, RGeS
KU I A E ) 2R AR TR A R 4 A 8
bR RN I — AR . — M, Maedim
N R AR IR & Z 9 ¢ <10° 0, ] FH 2
PRI A by AR TR (1 3 AR AR
LLn) 52 B AR b Fa b ML RE A LA AL A3
O XPpRd BAME—fe bk HE—fietkk
T ) 4, BPFRAR AN, MFRARRE —
B, 1) 5 10 76 2 B & 3R b (E ME— B 0
@ B EIRbRERNRE IR — A T0ER, W2
2% 76 2% 2 R A IR, 7% 76 25 8  n) o 1 — 50 43 1T
ANGr TR, HSLBR UL R Re RN &35 FR
ZiG BT, B ERERXTREE I DT ER Y AN T Bk .
G [n) 5 1 JT & A il 1L 25 8 b R R0 LA 1 2R
MR Ry, BUAEFRPREAH R, BT S Fa bR AL E A
[, #IocERWAME, MimBCE KRR ARXT y 1 5%
Wi 8K, IXAE o 1SR ECHR A5 L7 4 AR IR
pBEm] WL, DA i R AR SR A AR T

[1 —arccos

R VPO B AL, WA SR O 2 45 A BE ) 1) &R
S A0 m) 5 1 ) EEAHABLRE K I AHALEE AR O B AR bR
MFRARE, FEARIEIRIR R R Z IR, Ww Ll oy 2
38 VA SR B FE b (R B8 ) ) 5 S 1) = R AH AR BE I
P AN B VP &5 L o KA VPAL S5 S, sk
BT RALE = {y).
122 WHEERERE PWHHE

R TEAL S R BEE PR EA 2 N —
ST A AR bR B AR B A e R, X BT A0
AL, VAN VR MR R, H YA e A
RESEP SRR ZE B3F, AR S5 Rl fE R
AN

EH NN ) AL VP AR, RN R G
FEANEAE R E R, 2 MR . N
i S B AL B WK E, A R EE R
H e T I J2 4 b 1 2 A0 R B ) SR Y

1) JEEAHALEE

IN|  JWC? +WiCE 4t WiCT

a:m_ 2 2 2 -
\/W1 W, W

o
HE
5

\/Wfo +WC; +-+w C?
W+ Ws e

BE b A BT P, BOE R W OSREUH &

FEA PR, Wl o B8R IR E R

P =JP.P, .

b pog-f
B 1Tc/2

2)  Ji 1w A
kmmeV%,M%mmHﬂmﬁﬁa
NHzI/ 2 iz

P'=\[R.P, , M4 arccosx ({4 1k ¥ 4 7T 41,
p,<P, Wp<pP=|RP, .

3) T MEAMABE y=a.p, Wy EHEE
P=PP,<PFPR,, WK T 2Aefm %~ o4l
E={7,P}o
123 WHEEZAPFEERFEE S h e

TSR A, XHLGIR “ AR 7 = (1R 7%,
2, G 0, ARG AT YRR . 1SR VP AR
PRUEINR 1 TR .




%511 4 A1 4

e 5 LB (R RRE VAN 5 ik “ 51

x1 FEERTE

AR R A A F % B LR
0.9 0.8~1.0 1 HRAF
0.7 0.6~0.8 2 ¥
0.5 0.4~0.6 3 — K
0.3 0.2~0.4 4 £
0.1 0~0.2 5 ik E

X R VPG AL, g5 TR R AORT X TR] 1)
X

1) Bl 78 “ HEHWE” |, 0.2,0.4, 0.6,
0.8 4y P AH &I DAl 45 2 DX TH) (19 28 AL, PR O ORI R

2) BRI 0 X X T2 e Mk (k
L E A E) , W BT RS B & A e 1 X TR
J8E Ry AR X TA] o

e XAl 4. [0.2-k, 0.2+k], [0.4-k, 0.4+k],
[0.6-k, 0.6+k], [0.8—k, 0.8+k]7> 5 IR 7= 522, %5
— M, S, I SR A X E] .

T 1 B R A A B D), ASORH X [R] ) A2 S
SR B

"E £ & & RE

0 Oil 0.2 OI.3 0.4 O..S 0.6 O..7 0.8 0..9 1.0
Bl #BHSsEHXETEER

FRAE DA b S, 0 BOPEAL S G br e, nT RE A L
2 P

B A CYVEAEA B AT RO X A, X
I A VP A A SRR Tk, SR E
S =1, MHEMEFEHRKRELN O,

52 R CUVEANE)E TREBIRI ], VAL
(AR o D0 DF Al R B S S B0 DX [ X
)2 ANPGRS, T A SR IE S 0, I
SRJE T 2 AR X a) (1) 55 s B el DL 2 X e

PEALAE BT VA () VT 23 DX T) ) I8 1) 45 2 5 Jeg %

@205+B2ﬂ1 (4)
2k
VP 1 U9 i 1 U 43 I 40 6 2 £ 25 20 38 Jo
_ |}/_di| 5
5,=05- o (5)

e d, B A koSS e A y N
K EE VAR A
TSRS T B E VG E = {y, P, 2,8}
2 EEEEARZKIAEENITHES
NI AR AR B R G SR P e (BE R B RE
7)) VEAL B, KA B v AT TR B B

1) 38 o B H a4k 5 v UV AR 4 4 R
RPUBHE I FR bR RN 2 PR

Sk &

2 EEEEARRIEMRENERER

2) fRARIIPRAELL o
SLBURCE QS PSSRV E AV SR ATE S N
H bR G A& 2 Fros.
*2 BIEWHEMLE

s F% AR AR MAHRE AR T4 EA I8
T RAREBETEEMRARA N A D Gk
J§4746 075 085 0.99 0.83 0.75 0.80 0.67 073 _ 0.76
3) TRARBUE P E
3 3o 28 IR 2 45 FR bR AL AN 3 TR
%3 ZEENE

oy A% A% A% M@ Bk TR T4 ER IE
T RaEaRETEEMRN A B BN Y B
AR E/M 0.07 0.09 0.09 0.14 0.11 0.13 0.10 0.15 0.12

4) i 2 e JJ In) = A ) 1
FH F8 B s HE A0 (B R F5 A B 1T A RE ) 1n) & R i
GRS
N = (w,C,,w,C,,---,w.C,)=(0.0525,0.076 5, 0.089 1,
0.1162,0.0825,0.104, 0.067,0.109 5,0.091 2)

(6)
Z = (w,,w,,,w,) =(0.07,0.09, 0.09,
0.14,0.11,0.13,0.10,0.15,0.12) (7
5) W SEAR BB RE T
R A 1) S AH AR E PR AL AL, K1F y=aqef=
0.784 .
6) VFAl4E R B AR M.
TR VA EAS B P T K AW 5 5 P, ISR
JB BE R BOR AR 22 P, % o R T B ), X L
WL FKMARAEE P =090, )8Rk HOK 5% %=

R+P

P, =088, M p = =0.89

B AR 2 SURBGE R, A S BUE 2 —
JEVE L AN A O B WM B R, R
A A5 P =090, SiEAfHE P =096, W
L+P
2

P, = =093«

(%% 56 T1)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


