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FhEESEESAAEHEEEE LA AAHETEESS
4 Ruthor: Joshua M. Tebbs

# Date: 1 Rpril 2010
FEEHLSEESSEE SRR AR AR E RS EEES

reac<- c(53.01,81.42,122.11,304.57,376.87,414.13,553.46)
subs <- ¢(31.25,62.5,125,250,500,1000,2000)

#Plot the data

pleot(subs, reac, main="Reaction rate by substrate concentration”, xlab="Substrate
concentration",ylab="Reaction rate")

>

> #Three-parameter model

> mod.3 <= nls(reac ~

betal/(1l+(beta2/subs)”(beta3)),start=list (betal=500,beta2=200,beta3=1),trace=T)
17452.98 : 500 200 B &

>
>
>
>
>

6857.979 : 603.627571 323.555612 1.029904
6715.411 : 603.358752 327.750493 1.070850
6715.092 : 602.411733 326.123946 1.072700
6715.076 : 602.149339 325.760607 1.073472
6715.075 : 602.078895 325.660483 1.073664
6715.075 : 602.060072 325.633813 1.073716
6715.075 : 602.055026 325.626657 1.073729

> summary[mod 3,correlation=TRUE)
Formula: reac ~ betal/(l + (beta2/subs)” (beta3))

Parameters:

Estimate Std. Error t wvalue Pr(>|t])
betal 602.0550 102.2422 5.889 0.00416 **
beta2 325.6267 141.5942 2.300 0.08286 .
beta3 1.0737 0.2943 3.649 0.02180 *

Signif. codes: O “***7 0,001 '**’ 0.01 **’ 0.05 *.7 0.1 * ' 1
Residual standard error: 40.97 on 4 degrees of freedom

Correlation of Parameter Estimates:
betal betaZ2

betaz 0.95

,betad -0.85 -0.82

Number of iterations to convergence: 7
Achieved convergence tolerance: 6.87e-06

> #Two-parameter model

> mod.2 <- nls(reac ~ betal/(l+(beta2/subs)),start=list(betal=500,beta2=200),trace=T)
17452.98 : 500 200

7006.661 : 610.0481 330.2598

6800.922 : 627.8438 362.0152

6800.678 : 628.2807 363.1148

6800.678 628.2749 363.1045

> summa*y[mod.k,cor:elaulon—TRUE)

Formula: reac ~ betal/(l + (beta2/subs))

Parameters:
Estimate Std. Error t value Pr(>|t])
betal 628.27 54.53 11,522 B.63e-05 ***
beta2 363.10 89.34 4,064 (0.00969 **
Signif. cedes: 0O ‘***/ (0.001 ‘**’ 0.01 **’ 0.05 *." 0.1 * " 1

Residual standard error: 36.88 on 5 degrees of freedom

Correlation of Parameter Estimates:
betal
beta2 0.87

Number of iterations to convergence: 4
Lchieved convergence tolerance: 5.704e-07



DATA injured:;
INPUT X y;
cards;

31.25 53.01
62.5 81.42
125 122.11
250 304.57
500 376.87
1000 414.13
2000 553.46

run;

/* 3-parameter

PROC NLIN DATA

PARARMETERS
MODEL ¥y
run;

/* Z-parameter

PROC NLIN DATA
PARAMETERS
MODEL y

runy

Sum of

Sguares

12979342
626877
623028
611929
606898
468568
386961
141779
11555.8
11187.9
6746.0
6715.1
7LD

6715.1

model */

injured METHOD=GARUSS HOUGARARD;
betal=2010 beta2= 10 beta3=0.5;
betal/ (1+ (beta2/x)**betal3);

model */

injured METHOD=GAUSS HOUGARRD;
betal=2010 beta2= 10;
betal/ (1+(beta2/x));

The NLIN Procedure
Dependent Variable y
Method: Gauss-Newton

Iterative Phase

Iter betal beta2 b
0 2010.0 10.0000 0
1 890.8 26,1130 0
2 961.5 60.7221 0
3 1031.2 133.9 0
4 1158.0 404.4 0
g8 1423.3 2013.6 0
6 1250.8 917.1 0
7 906.5 397.7 0
8 698.4 465.1 0
9 585.2 24£9.0 1

10 602.8 321.6 1
11 602.0 325.6 1
12 602.0 325.6 1
13 602.0 325.6 1

etal

.5000

.2105

.2040

.2031

.2099

L2686

.3251

L4877

.7398

.002z

.0€e18

.0745

.0738

.0738



14 602.1 325.6 L0737

6715.1
NOTE: Convergence criterion met.
Estimation Summary
Method Gauss-Newton
Iterations 14
Subiterations 9
Average Subiterations 0.642857
R 6.713E-6
PPC (beta2) 5.755E-6
REC (betal) 0.000021
Object §.13E-10
Objective 6715.075
Observations Read 7
Observations Used 7
Observations Missing 0
NOTE: An intercept was not specified for this model.
The NLIN Procedure
Sum of Mean
Approx
Source DF Sguares Sguare F
Value Pr > F
Model 3 730251 243417
145.00 0.0002
Error 4 6715.1 1678.8
Uncorrected Total 7 736966
Bpprox Approximate B5%
Parameter Estimate 5td Error Confidence
Limits Skewness
betal 602.1 102.2 318.2
885.9 1.9821
beta2 325.6 141.6 -67.4819
718.7 3.0036
beta3 1.0737 0.2943 0.2567
1.8908 0.5425
Approximate Correlation Matrix
betal betal
beta3
betal 1.0000000 0.9498455
-0.8526529
beta2 0.9498455 1.0000000
-0.8158150
betal -0.8526529 -0.8158150
1.0000000

The NLIN Procedure
Dependent Variable y
Method: Gauss-Newton

Iterative Phase
Sum of
Iter betal beta2 Squares



0 2010.0 10,0000 17677989
1 428.4 19.7982 191152
2 454.8 80.0124 58872.5
3 546.3 201.1 15431.1
4 610.3 320.0 7225.5
5 627.4 360.6 6802.1
6 628.3 363.1 6800.7
7 628.3 363.1 6800.7

NCOTE: Convergence criterion met.

Estimation Summary

Method Gauss-Newton
Iterations 7
R 9.625E-7
PPC (betal) 5.296E-7
RPC (betal) 0.000048
Cbject 8.47E-9
Cbijective 6800.678
Observations Read 7
Observations Used 7
Observations Missing 0

NOTE: En intercept was not specified for this

model.
Sum of Mean
Approx
Source DF Sguares Sguare F
Value Pr > F
Model 2 730165 365082
268.42 <.0001
Error 5 6800.7 1360.1
Uncorrected Total i3 T36966
Approx Approximate 95%
Parameter Estimate 5td Error Confidence
Limits Skewness
betal 628.3 54.5270 4B88.1
768.4 0.4071
beta2 363.1 BS9.3448 133.4

592.8 0.7718
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low<-c(3.89,4.87,3.26,2.70,4.82)
med<-c(8.54,9.32,8.76,11.30,10.45)
.39,24.22,30.81,22.78,26.33)

VVVVYV
-
2
A
|
9]
)
o

mean (low)
{1l 3.208
> mean (mad)
(1] 2.674
> mean{hi)
[1] 24.926
B
> var (low)
(11 0.5%0917
> var (med)
[1] 1.37318
> var (hi)
[1] 15.86463
> gf (0.95,12)
[1] 1.782288
b



