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CPl & SPI METRICS

INPUT PARAMETERS:

A) BCWS: BUDGETED COST OF WORK SCHEDUL
B) BCWP: BUDGETED COST OF WORK PERFOR
C) ACWP: ACTUAL COST OF WORK PERFORMED

CALCULATED VALUES:
SCHEDULEPERFORMANCEHNDEX:SPI=BCWP/BCWS

COST PERFORMANCHNDEX:CPI=BCWP/ACWP
SCHEDULEVARIANCE:SV=(BCWP)-(BCWS)

COST VARIANCE:CV=(BCWP)-(ACWP)

PERCENT SCHEDULEVARIANCE:PCTSV=((BCWP-BCWS)/BCWS)*100.

PERCENT COST VARIANCE:PCTCV=((BCWP-ACWP)/BCWP)*100.

PRODEF1C.STG
| __COSTMET1
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COST PERFORMANCE INDEX (CPI)
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DR. AARON N. SILVER--PROCESS MODELING--DATA (AUG2000.STA)
REGRESSION ANALYSIS--FILE#:REGAUG00.STG--OCTOBER 2, 2001
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DR. AARON N. SILVER--PROCESS MODELING--SPI DATA
X-BARMean:1.01281 ( 1.07281 ) Proc. sigma:.089011 ( .0890717 ) n:1
Specifications: LSL=.926256 Nominal=1.01281 USL=1.09936
Histogram of Means CONTROL CHART (MEAN)--FILE#:AUG00SPI--OCTOBER 2, 2000
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X-Bar chart: CPI--COST PERFORMANCE INDEX

Histogram of Means
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DR. AARON N. SILVER--PROCESS MODELING--CPI DATA
X-BARMean:.999615 ( .999675 ) Proc. sigma:.086826 ( .086826 ) n:1
Specifications: LSL=.931020 Nominal=.999615 USL=1.06821
CONTROL CHART (MEAN)--FILE#:AUGO00CPI--OCTOBER 2, 2000
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QUADRATIC PREDICTION MODEL--FILE#:DCS3D15A.STG--JUNE 9, 2001

TOTAL COST VARIANCE ($)

DR. AARON N. SILVER--PROCESS METRICS--PROG. DATA
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DR. AARON N. SILVER--PROCESS METRICS--PROG. DATA
QUADRATIC PREDICTION MODEL--FILE#:DCCS4D1A.STG--JUNE 9, 2001
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TOTAL COST VARIANCE <= 0: OVER RUNS TOTAL COST VARIANCE > 0: UNDER RUNS
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DR. AARON N. SILVER--PROCESS METRICS--DATA (TOTAL)
REGRESSION ANALYSIS--FILE#:DCCSLN01.STG (DCCS1)--JUNE 22, 2001
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DR. AARON N. SILVER--PROCESS METRICS
FILE#:DCCSCHR2.STG (DCCS1)--JULY 7, 2001

o

8
9

FEB.-97 MAR.-97 APR.-97 MAY -97
JUN.-97 JUL.-97 AUG.-97 SEP.-97
L20r o
OCT.-97 NOV.-97 DEC.-97 JAN.-98
QA ©,
FEB.-98 MAR.-98 APR.-98 MAY -98
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LEGEND: face/w = MGT. BCWS, ear/lev=MGT. BCWP, halfface/h = MGT. ACWP,
upface/lecc = MGT.SCH.VAR., loface/lecc = MGT.PCT.SCH.VAR., nose/l = MGT.PCT.COST VAR,
mouth/cent = MGT. SPI, mouth/curv = MGT. COST VAR., mouth/l = MGT. CPI,
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DR. AARON N. SILVER--PROCESS MODELING--FILE#:FWCLS04.STG
Cluster Analysis--Unweighted pair-group average (euclidean Dist.)---1/23/02
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Process Modeling
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DR. AARON N. SILVER--PROCESS MODELING--DATA (C3IDATA.STA)

NEURAL NETWORK ANALYSIS
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DR. AARON N. SILVER--FILE#:DYNCPC04.STG--OCTOBER 6, 2001

X(N)=STATES OF SYSTEM AT STAGE N n:specific stage "n"
R(N)=RETURN FROM STAGE N d(n)=specific decision at stage "n"
D(N)=DECISION AT STAGE N

STAGE N STAGE (N-1) decision n initial decision (1)

X(N) X(N-2) | x(n)

R(N) R(N-1) R(N) R(1)

BELLMAN'S PRINCIPLE OF OPTIMALITY

"An optimal set of decisions to an n stage process has the property that no matter what the state of
the input of the system is at stage n, and no matter what decision is made at stage n, the remaining
decisions must be optimal with respect to the state resulting from the nth stage decision.”

Qn (Xn ’Dn) = Rn (Xn ’Dn) + |=n—1 (Xn—1 )
andF_ (X, )=Max{Q(X ,,D,)}
dn
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DR. AARON N. SILVER--PROCESS MODELING--DATA (SILTXT.STA)
DYNAMIC PROGRAMMING--FILE#:DYNDATO01.STG--FEBRUARY 5, 2001

REQUIREMENTS ANALYSIS

MUMERIC
WaLUES

2 3 4 5 G 7 g 9 10 11
=Ygl STATE 1 [ STATE 2 | STATE 3 | STATE 4 | STATE 5 |STATE b | STATE 7 | STATE 8 | STATE 9 |STATE 10
40.000/ 10.0000 e0O.000 20.0000 80.000 40.000 100.0000 &0.000 100.0000 80.000
STAGE 2 0.oo0 t.oo0  30.0000 20.0000 ESo0.0000 40.000 2 70.000 e60.000 90.0000 &0.000 100.000

STAGE 3 0.00n0 10.0000 20.000 30.000 40.000f 50.000 60.000 70.0000 80.000 90.000 100.000
STAGE_4 0.00n0 50.000f 15.000 40.000 in. o000 60.000 50.000 g0.000  70.000 95.000 100.000
STAGE_ S 0.oo0 7.500 40.000 S0.oan 15.000/ 45.000 75.000 50.000 e5.000 75.000 100.000
STAGE B 0.oo0 2.500 5.000 6.500 8.500 10.500 12.500 15.000 17.500 20.000 100.000
STAGE 7 0.00n0 g0.000 82,500 85.000 87.5000 89.500 91.500 93.500 95.000 97 .500 100.000

STATE VARIABLES = PERCENT OF RESOURCES (REQUIREMENTS) DEPLOYED
STAGES (ALTERNATIVES) = PROPOSED REQUIREMENTS
MATRIX ENTRIES = PERCENT EFFECTIVENESS

OBJECTIVE:
ALLOCATE REQUIREMENTS TO PERCENT (%) RESOURCES
DEPLOYED TO "MAXIMIZE" OVERALL EFFECTIVENESS.
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DR. AARON N. SILVER--PROCESS MODELING--DATA:SILTSTXT.STA
STAGE DIAGRAM--FILE#:SILTST6A.STG--SEPTEMBER 10, 2001
Y : ? : ! : N

100 [---oocomcooooo oo & 4 -0~ == - - Qoo mmmmmeeee e

@ ' s s A TSN I S N A Ve
f f ! BOUNDARY
w [ RSoomoccccconooooe! STt MMM oo jon oo R 0000 e EeE00d |SeEnEREREREREREE00R [poosmoscoononascag ; ° STATES -
= : A
T R - i B oo | —
e T e B e R oo %/ B oo
(& (-7 T e UL W SO ===~~~ 0 N S Oy 1/ 1 koA
11} H
o IS IVC NS WS | 7y st U D74 W I .-: ....................
LL H
L \ 1Y S I
w \ OPTIMAL SOLUTION
%) (VALUE= 270) /S N
z — o/ A
> : 7
(o I | L N T | EEETERTReR R L TRTTR AN CEPETRTEes LEEEEEEL 1/ ARRRERE SELEELIIEILEEREEEEE
2V N 7 N Y74 St S 4 N, N\ W ]
A AN =SS /5 S \ W\ N BN/
o) [ 4 //i :
L LOWER y--- -
N BOUNDARY PERCENT RESOURCE DEPLOYED
S STATES  Jf----1 STATE 0(0%)
D Y. 3 NSRRI ey U I G S .. S N Ny AR - SUC- . VRN SR, S SO AWt I/ / 1 (S 4 STATE 1(10%)
b -®  STATE 2(20%)
(1 A N bbbl bbbt b bbbt SEbbbbbbibiibiiih 417 Cibirinbin et Sebt biehiieie Nt bbbt SN . /7y iy <A~ STATE 3(30%)
(o e R | ppm [ N N I Sl S O N (. RN )07/ 7 S @ STATE 4(40%)
2 4l STATE 5(50%)
E """"" - STATE 6(60%)
......... &= STATE 7(70%)
(Llj -4 STATE 8(80%)
(1' F STATE 9(90%)
w 4 : "/ -~ STATE 10(100%)
o STAGE 1(REQT. #1) STAGE 3(REQT. #3) STAGE 5(REQT. #5) STAGE 71§EG T. #7;
STAGE 2(REQT. #2) STAGE 4(REQT. #4) STAGE 6(REQT. #6)
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Process Modeling

PROCESS MODELING--DR. AARON N. SILVER--DATA (SNNTST9X.STA)

REGRESSION ANALYSIS--FILE#:SNNTST01.STG--OCTOBER 6, 2001

-11.369+10.153*x-1.313*x*2+0.144*x3-0.007*x"4+1.24e-4*x 5+eps

-12.945+11.147*x-1.442*x"2+0.153*x3-0.007*x*4+1.339e-4"x 5+eps
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(%001) 0Z 31VLS

(%56) 61 ALVLS

(%06) 81 31V1S

(%s8) L1 ALV1S

(%08) 91 ALV1S

(%S2) S1 ALVLS

(%02) v1 3LV1S

(%59) €1 ALVIS

(%09) 21 31V1S

(%SS) L1 ALVIS

(%0S) 01 ALV1S

(%S¥) 6 ALVLS

(%0v) 8 ILVLS

(%S€) 2 3LVLS

(%0€) 9 ALVLS

(%S2) § 3LV1S

(%02) ¥ ALVLS

(%S1) € ALVLS

(%01) Z 3LV1S
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(%0) 0 3LVLS
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