KISERLETTERVEZES

Mit akarunk megtudni?

Y = ﬂO +ﬂlxi+ﬂ2x2 +"'+ﬂpxp

Kétszintes faktoros tervek 1

Példa: 24 teljes faktorterv elemzése

Vizsgaljuk egy kémiai reaktorban a kitermelést (féyy
faktor figgvényében, ha a

z;  homérséklet 40 és 6TC,
z, reakcioidd 10 és 20 min,
Z; kiindulasi komponens koncentracidja 45 és 65 %

z, nyomas 2 és6 bar
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Faktorok y4) Y3 Z3 Z1
kozéppontz 50 15 55 4
variacios intervallumz, 10 5 10 2
folss szint z™ (+) 60 20 65 6
also szintz™ (-) 40 10 45 2
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Természetes A transzformalt y
egységekben faktorok
i Z % Z Z | XX | X[ X | x| %
1 40 10 45 2 +] -] =] =] =] 604
2 60 10 45 2 + +| —-| =] =| 759
3 40 20 45 2 +| -| +| =| -—=| 79.8
4 60 20 45 2 +| +| +| —-| -| 860
5 40 10 65 2 +| —| =| +| =| 649
6 60 10 65 2 +| +| —-| +| -| 809
7 40 20 65 2 +| —-| +| +| -| 864
8 60 20 65 2 +| +| +| +| -=| 916
9 40 10 45 6 +| —-| —-| -=| +| 594
10 | 60 10 45 6 +| o+ | =] +| 770
11 | 40 20 45 6 +| —-| +| -] +| 831
12 60 20 45 6 + + + - + 85.0
13 | 40 10 65 6 +| —| = +| +| 6540
14 60 10 65 6 + + - + + 79.3
15 | 40 20 65 6 +| —| +| +| +| 887
16 | 60 20 65 6 +| +| +| +] +| 911

KISERLETTERVEZES




Y =hyt bt b+ bt byx, +

+R 06+ BX6HR XX, +0,6%+ B 6%, +10,56X, +

DX X X3 DX X XD X X X 4D 0% % 61D 1 %X XX,
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i | Xo | Xa [ Xz | Xa | Xa | X1Xz| X1Xa| X1Xa| X2X3| X2Xa| XaXal X1X2Xa| X1X2Xa| X1X8Xa| X2X3Xa| X1X2X3Xa y
1|l +|=|=1==1+] +] +| +] +| + — — — — + 60.4
21+ +|=1=|=1 =1 =1 =] +1 +| + + + + - - 75.9
[+ =+ -|—-| -+ +| -] —| + + + — + — 79.9
41+ +|+=]=-l+| - -] =] -] + - - + + + 86.(
5|+|—--1+[-| +| -] + +| — + — + + — 64.9
6|+|+|-]+ |+ = =] +| - + - + + 80.9
71+|=+1+[-1 - -] -] +| - - — + + — + 86.4
8+ |+|[+|+|-|+ ]|+ +]| +] = — + - — - — 91.6
9l +|—-|-1-[+]1+| +]| =| +| —-| - — + + + — 59.4
100+ |+ =1—=|+| = | =| +| +| =| - + - + + 77.(
1+ | =+ =+ = +] = =1 + + - + — + 83.]
12|+ |+ |+ -+ + | =] +| -1 +| — — + - — — 85.(
13|+ || —1+|+]|+ | = - - —| + + + — — + 65.(
14|+ [+ =1+|+] = +| +| =] = + - - + — — 79.3
5(+ | —[+|+|+] = | = | = +] +| + — - - + - 88.1
16|+ [+ |+ +|+| + | + | + | +] +]| + + + + + + 91.1
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Az 1. és 2. faktor kozotti kolcsonhatés:
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by = 78.42;b, = 4.93;b, = 8.04;b, = 2.57;b,=0.18; b,, = —2.97;
bys=—0.19; by, = —0.43; b,;= 0.42; by, =—0.33; by, =—0.14;
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egyutthatok
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Pareto Chart of Effects; Variable: DV_1
2**(4-0) design; MS Residual=1.625625
DV:DV_1

(2)B ¢  |16.0875
w98

we 59375

B)C | /513715
1*2*4 | -.9125 .

bys | ]-8625

2by3 1 .8375

2by4 16625

1by3 [}-.3875

4)D [].3625

3by4 ]-.2875

1*3*4 | -.2625

1%2*3 [ 2625

2+3*4 |].1625
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Effect Estimate (Absolute Value)
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Példa

G. E. P. Box, W. G. Hunter, J. S. Hunter: Statsstar Experimenters, J.

Wiley, 1978; p. 324-334

1 2 3 4 5)

CATALYST | TEMPERAT | PRESSURE | CONCENTR| CONVERSI
1 10.000 220.000 50.000 10.000 71.000
2 15.000 220.000 50.000 10.000 61.000
3 10.000 240.000 50.000 10.000 90.000
4 15.000 240.000 50.000 10.000 82.000
5) 10.000 220.000 80.000 10.000 68.000
6 15.000 220.000 80.000 10.000 61.000
7 10.000 240.000 80.000 10.000 87.000
8 15.000 240.000 80.000 10.000 80.000
9 10.000 220.000 50.000 12.000 61.000
10 15.000 220.000 50.000 12.000 50.000
11 10.000 240.000 50.000 12.000 89.000
12 15.000 240.000 50.000 12.000 83.000
13 10.000 220.000 80.000 12.000 59.000
14 15.000 220.000 80.000 12.000 51.000
15 10.000 240.000 80.000 12.000 85.000
16 15.000 240.000 80.000 12.000 78.000
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Effect Estimates; Var..CONVERSI; R-sqr=.99991; Adj:

2**(4-0) design; MS Residual=.25

.99866 (PROCDEV.STA)

DV: CONVERSI
Effect | Std.Err. t(1) p -95.% +95.% Coeff.

Factor Cnf.Limt | Cnf.Limt

Mean/Interc. 72.25000 0.125000 578.0000 0.001101| 70.6617| 73.83828| 72.25000
(1)CATALYST | -8.00000 0.250000| -32.0000/ 0.019888| -11.1766 -4.82345( -4.00000
(2 TEMPERAT | 24.00000 0.250000 96.0000 0.006631 20.8234  27.17655|| 12.00000
(3)PRESSURE | -2.25000 0.250000 -9.0000 0.070447 -5.4266 0.92655| -1.12500
(4)CONCENTR| -5.50000 0.250000| -22.0000  0.028917| -8.6766 -2.32345| -2.75000
lby2 1.00000  0.250000  4.0000| 0.155958 -2.1766 4.17655| 0.50000
1by3 0.75000 0.250000  3.0000 0.204833 -2.4266 3.92655| 0.37500
lby4 0.00000 0.250000  0.0000 1.000000 -3.1766 3.17655| 0.00000
2by3 -1.25000 0.250000 -5.0000 0.125666 -4.4266 1.92655| -0.62500
2by 4 4.50000| 0.250000 18.0000/ 0.035331 1.3234 7.67655| 2.25000
3by4 -0.25000 0.250000 -1.0000 0.500000 -3.4266 2.92655| -0.12500
1*2*3 -0.75000 0.250000 -3.0000 0.204833 -3.9266 2.42655| -0.37500
1%2*4 0.50000 0.250000  2.0000 0.295167 -2.6766 3.67655| 0.25000
1*3*4 -0.25000 0.250000 -1.0000 0.500000 -3.4266 2.92655| -0.12500
2*3*4 -0.75000 0.250000 -3.0000 0.204833 -3.9266 2.42655| -0.37500
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95

Plot of Marginal Means and Conf. Limits (95.%

DV: CONVERS
Design: 2**(4-0) design
NOTE: Std.Errs. for means computed from MS Error=.Z
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(2)TEMPERA
(1)CATALYST

Pareto Chart of Effects; Variable: CONVERS
2**(4-0) design; MS Residual=.2¢
DV: CONVERS
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Effect Estimates; Var..CONVERSI; R-sqr=.99991; Adj:.99866

2**(4-0) design; MS Residual=.25

DV: CONVERSI

Effect

Factor Effect Estimates; Var..CONVERSI; R-sqr=.98608; Adj:.9810
Mean/Interc. 72.250 2**(4-0) design; MS Residual=3.545455
(1)CATALYST -8.000 DV: CONVERSI
(2 TEMPERAT 24.000 Effect
(3)PRESSURE -2.250 Factor
(4)CONCENTR -5.500 Mean/Interc. 72.250
lby2 1.000 (1)CATALYST -8.000
1by3 0.750 (2TEMPERAT| 24.000
lby4 0.000 (4)CONCENTR| -5.500
2by3 -1.250 2hva 4500
2by4 4.500
3by4 -0.250
1*2*3 -0.750

Az ortogonalitas kévetkezménye: a becsult hatasok (koefficiensek
nem valtoznak, ha a modellt redukaljuk!
Ez a*1 transzformacid utani hatdsokra érvényes.
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Az eredeti skalan mért faktorok egyitthatéira

Regr. Coefficients; Var..CONVERSI; R-sqr=.99991; Adj:.99866
2**(4-0) design; MS Residual=.25
DV: CONVERSI
Regressn
Factor Coeff.
Mean/Interc. 729.5417
(1)CATALYST 1.1167
(2 TEMPERAT -2.4792 . . .z
(3)PRESSURE|  -8.8083 nem teljesul az ortogonalitas, azok
(GIECIESINE 652017 megvaltoznak, ha a modellt valtoztatjuk.
lby2 -0.0250
1by3 0.2767
lby4 -2.0833
2by3 0.0358
2by4 0.2625
3by4 0.6083
1*2*3 -0.0010
1*2*4 0.0100
Regr. Coefficients; Var..CONVERSI; R-sqr=.98608; Adj:.98101
2**(4-0) design; MS Residual=3.545455
DV: CONVERSI
Regressn
Factor Coeff.
Mean/Interc. 415.7500
(1)CATALYST | -1.6000
(2)TEMPERAT| -1.2750
(4)CONCENTR| -54.5000
2by 4 0.2250
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