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i 91(1,000,000.00$) 1+ S &8 S i AG A A Y Cobb-Douglas 818N11Q = f(K, L) =



Ob Q K L

1 106.00 8.00 23.00
2 81.08 9.00 14.00
3 72.80 4.00 38.00
4 57.34 2.00 97.00
5 66.79 6.00 11.00
6 98.23 6.00 43.00
7 82.63 3.00 93.00
8 99.77 6.00 49.00
9 110.00 8.00 36.00
10 118.93 8.00 43.00
11 95.05 4.00 61.00
12 112.83 8.00 31.00
13 64.54 3.00 57.00
14 137.22 6.00 97.00
15 86.17 4.00 93.00
16 56.25 2.00 72.00
17 81.10 3.00 61.00
18 65.23 3.00 97.00
19 149.56 9.00 89.00
20 65.43 3.00 25.00
21 36.06 1.00 81.00
22 56.92 4.00 11.00
23 49.59 2.00 64.00
24 43.21 3.00 10.00
25 121.24 6.00 71.00
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Log(Q) = Log(A) + aLog(K) + BLog(L) + u;,i = 1,2, ...
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Q
106.00
81.08
72.80
57.34
66.79
98.23
82.63
99.77
110.00
118.93
95.05
112.83
64.54
137.22
86.17
56.25
81.10
65.23
149.56
65.43
36.06
56.92
49.59
43.21
121.24

K
8.00
9.00
4.00
2.00
6.00
6.00
3.00
6.00
8.00
8.00
4.00
8.00
3.00
6.00
4.00
2.00
3.00
3.00
9.00
3.00
1.00
4.00
2.00
3.00
6.00

L
23.00
14.00
38.00
97.00
11.00
43.00
93.00
49.00
36.00
43.00
61.00
31.00
57.00
97.00
93.00
72.00
61.00
97.00
89.00
25.00
81.00
11.00
64.00
10.00
71.00

LOGQ LOGK
2.025306 0.90309
1.908914 0.954243
1.862131 0.60206
1.758458 0.30103
1.824711 0.778151
1.992244 0.778151
1.917138 0.477121

1.999 0.778151
2.041393 0.90309
2.075291 0.90309
1.977952 0.60206
2.052425 0.90309
1.809829 0.477121
2.137417 0.778151
1.935356 0.60206
1.750123 0.30103
1.909021 0.477121
1.814447 0.477121
2.174815 0.954243
1.815777 0.477121
1.557026 0
1.755265 0.60206
1.695394 0.30103
1.635584 0.477121
2.083646 0.778151

LOGL
1.361728
1.146128
1.579784
1.986772
1.041393
1.633468
1.968483
1.690196
1.556303
1.633468

1.78533
1.491362
1.755875
1.986772
1.968483
1.857332

1.78533
1.986772

1.94939

1.39794
1.908485
1.041393

1.80618

1
1.851258

#5595 5654585 Non Linear Modeling

RT3 PUT B B Excel
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.970351
R Square 0.941581
Adjusted R Square 0.93627
Standard Error 0.040044
Observations 25
ANOVA
Significance
df SS MS F F
Regression 2 0.568584 0.284292 177.2947 2.7046E-14
Residual 22 0.035277 0.001603
Total 24 0.603861
Standard
Coefficients  Error t Stat P-value Lower95% Upper 95%
Intercept 1.077552 0.055847 19.29474 2.82E-15 0.96173215 1.193371
Log(K) 0.640124 0.034724 18.43482 7.26E-15 0.5681115 0.71213635
Log(L) 0.257304 0.026954 9.546226 2.79E-09 0.20140614 0.31320246
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H1{F N RaNRIvaSIEg AN AN RINN AN G T W

225 o2 C LogK LogL

= 82(y'y)-1l— Zi=18% 'xy-1= [ 0.003112 -0.00124 -0.00138 = C

Op = 0p(X'X) ™ =5 1 nm=00016 )= | 900154 0601263 0.000299 LogK
-0.00138 (.000299 0.000725 LogL

ISR SN 62,5 = 5d3 + sd3 + 2cov(@, f) = 0.0012 + 0.00072 + 2 X 0.0003 = 0.002638

= standard diviation: 6, a+B = 6§+B = +/0.002638 = 0.05136

profrp1 06440251 214 = |-2.14| = 214>t52% = 2.074
"~ Sdaz 005136 T DT @2 <

SIGSDNTS GRistNSAwanMivdtunuying HO, tTRMG§in st srinny
HISHASWAU{M St SR UM{RNSBG:
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2) HSAYSNaJyni(Logistic Curve)
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OLURAISNENTNMS ¥, = 108 o 1 4 ¢rf = M o ot =g GipudithHsays

1+Crt Yt Yt

I MG TS Log(C) + tLog(r) = Log(@ - 1)
t

MUAISNY a = Log(C), B = Log(r),and Q, = Log(Ymfo— 1)

RN S S MIrGISIHI 0, = a + Bt 1
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Qi=Ln(B/Yi-1), Qi=Ln(B/Yi-1),

- GgSwHING
Qi=Ln(B/Yi-1), Qi=Ln(B/Yi-1),

Week CDaudio week CDaudio  week  B=1000 B=400 week B=1000 B=400

1 40.8 11 108.8 1 3.157418 2.175197 11 2.103058 0.984499
2 44 12 118.3 2 3.078568 2.090741 12 2.008628 0.867619
3 48.5 13 128.6 3 2.976476 1.980646 13 1.913394 0.746887
4 52.8 14 140.8 4 2.886999 1.88339 14 1.808661 0.61026
5 59.7 15 156.4 5 2.756867 1.740496 15 1.685262 0.443111
6 66 16 170.9 6 2.649822 1.621486 16 1.579262 0.29308
7 74.3 17 183.3 7 2.522439 1.477866 17 1.494148 0.16739
8 81.9 18 197.6 8 2.416807 1.356867 18 1.401362 0.024001
9 90.7 19 211 9 2.305118 1.226754 19 1.318908 -0.11011
10 100.9 10 2.187264 1.086648
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- Gtruathinmiarsing SadsvaAinnima s gHuInImse

IBANN a =3.2720, B = —0.1048

Ln(C) = a = 3.2720
= C = 32720 = 76,3652
Ln(r) = g = —0.1048

=1 = e~ 0108 = 0.900

GRS S MITISan S

Gjeu]

2 1

a

A AlSI{uIg umang

1000
1+26.741%(0.900)¢

RIAN{UIGeU g U UM S

Yt_France =

40
1+10.73355x(0.8793)¢

Yt_Swiss =

SUMMARY OUTPUT For FRANCE

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error
Observations

ANOVA

Regression
Residual

Total

Intercept

T = week

0.9994
0.9988
0.9988
0.0202

19

Df
1
17
18

Coefficients
3.2720
-0.1048

SS MS F
6.264352 6.264352 15302.039
0.006959 0.000409
6.271311

Standard Error  t Stat P-value
0.009663 338.627 5.41206E-34

0.000847 -123.701 1.46183E-26

Significance F
1.46183E-26

Lower 95%
3.251
-0.106

Upper 95%
3.292
-0.103
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AANSIESE ow Samisu§ihsajwningi
Hy: p=0
H :p#0

dw = Yi2,(er—er—1)? _ 0.007152059

S 7).~ ooleiz7isl ~ 0443

BJH ow HISHRMNNGEY% d; = 1.18 &d, = 1.40

dw = 0443 < d; = 1.18 >N SHASWA{AT
[MSANMIGG IR Hy = p > 0 JIG:A]
AN S A aS ] T s g Mt §

AN S AT ﬁ‘fgﬁ’fgﬁjmn};ﬁjmﬂ'smﬁﬁmm

0.06

0.04

0.02

-0.02

-0.04

-0.06

-0.08

5

Residuals of CD audio

6 7 8 9 10 11 12 13 14 1

16 17 18 19
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RS SUISIRNNNIG)ARINNHSAYS E(y) = B, + X MIGUIUATAINN ey iy

lo

UM EG) = o+ B (5) +u
UM E(y) = fo + By log(X) +
U E(y) = BoXPry

-2

b

(=

AjgsIsifimsiisspidmuansmnisif g Sumnmatagh 1 M18gGms
E(y) = BoxP1xP2 . xPry,

E(Y) = o+ PrX1 + BoX3 + - + BieXic +u;
aumivIAaAmammicmoaEiiSajfaSuirnnsfgSwivaiainma“
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Null hypothesis Hy: f; =0, [, =
Alternative hypothessis Hy: at least one B, # 0, k =1,2,...,n.
- MIGIEGIEFAN B, AHSIHIHYHRYW IV AHAING U N0AM GG ST
- 2N APHSAES MBI muipmAnAdsnmAsAuaRuRIRY]IgIn
ﬁ§ﬁﬂﬂ HIEN I U B M TestScore = 600.1 + 5.02(Income) — 0.096(Income)zl+0.00069(Income)3
‘ ()=sd,  (5.1) (0.71) (0.029) (0.00035)

t-statistic {UESIBHNN (Income)? 180 811.97 ISHaSWwaiAenuh 0 {(FRUNSAW 5% 1 F-statistic
iU RS Fisher MUMANS (Income)® 811 (Income)® 18081 37.7 tNSUMSAWATMNN 0.01% NG
UGS auyARY Hel 15 UG mirs shthnimii(quadratic) Gth i 1{7 & m(cubic) T
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HISGSSMAIRTHUUUIASIEINA U I F SR N UIASIR G EMT SSWH dY = adT.
SIG BN M8 uBMIRGISIAT Y = aT + b, b: constant.

H2: s MitASIF R A YWY WIBNARHE{MIGHT jvygangis A ARG innitaf

BIANSANHIMIGH YT HIMBUIUUGSSMALAT ¥ fvviasSninnunnasite & = qdr.
( NAH{ U S i S ”

al

GRS B MIAG A ANATAI[R Y = e+, b: constant. BN GITIFI TN AGISIRIMS N W

i b
GHURNtHSAEESINN MG Ln(Y) = aT + b, b: constant.
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Bactérie=Y

e Bactérie=Y

® @ e o linear (Bactérie=Y)

Bactérie = Ln(Y)

10

e | n(Y)

e e e o Linear(Ln(Y))
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ARG aITANRTR U

J
J

5 3
AN & TN

1
)]
E
g
2
3
>

SUEMOMERIUISIGI Y =
Y

= 2.382T — 1.27

(8.457) (-0.763)
n = 11,R — square = 0.8882, (.) = t — statics

AINNATAN{EIN SRS TEN WHIGIHIN G 88.82%

aT + b, b: constant.

puBmiTMaR e Gadjanitagfu
In(Y) = aT + b, b: constant ANNALNee
Ln(Y) = 0.252T + 0.804

(49.070) (26.454)
n = 11,R — square = 0.9962,(.) = t — statics

= Y — 80252Y+0804 — 2.234‘30'252Y

AINNATAN{HIN ST WHIGIHINEG 99.62%
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A ANAINGSSAaRuSTisnbaismifiinns
NS U EMINNAIANS Ln(Y) = 0.252T + 0.804
IU T = 25 = Ln(Y) = 0.252 x 25 + 0.804 = 7.104 = ¥ = ¢710* = 1216
TISHiY 1216 ISAMITIS AN S{FNGSSURBUIAM T HIGIREJUGNAM N BN FRIBN U
(Logical calculus) A {fiF AN MBIGGI HR A M ATUESIHHANTW NN (T) 767
o ~ ’ a% 1%/

NS a € (a + 05 Xt k)) = (0.252 +0.0051 X t g 2) = (0.252 + 0.0051 x 3.25)

=qa€ (0236, 0269) = YT:25 € (60.236><25+0.804; 80.269><25+0.804) = (86 692, 87'527) = (806, 1858)
JIgGgsmanislinafuEnnuguinnsismsanspaaEaumSAw 9%
AISIGIS: (806 < Props < 1858)71 UISITM S e S{FNA{BRUNEA W %, ﬁﬁﬁ tf;/;/z — 2.262

= ?T—ZS € (60'241XZ5+0'804' 60'264X25+0'804) — (86'82' 7.4-01) — (916 1638)

HIG:G smn;mmsms;sﬂmmm&msﬁmm (916 < ¥r_ps < 1638) (RAR{SAUN S %]



The three Logarithmic Regression Model
Y =f(X)

. ’tﬂSUnmﬂ[uﬂjLnimS[LU[S‘lnij‘“lﬁ‘“lﬁZ STt X giim s oluiimsinmin, Y §8
Ginsi, [S‘lmﬂj[uﬂjYLnfmSU[ﬂjijELﬂtij[ﬂﬂ““lm X §8Utiun 811 (XY) giimsuium
it inthlabalitl

> ATANG 93 X (im stisniminnmin, Y 8stiuin

ANRIANIS IR M SO MITMA Y, = By + fln(X,) +uyi =12, ..,n

Arpns Y Ssotruntsinnmian ia X GinuniGis siumit Linear-log model 1

1S1aAjima Linear-log model, 10 X H{U{U 1% SIGHISTUAA AN Y HU{UU 0.018, 7 M1

ﬁ§ﬁjﬁm°h:s:ﬁmtﬁﬁwéhmmzlmgwis%wstﬁLigmﬁsﬁﬁétm:mm‘ft’jmx ‘Ewﬁgm AX $

2-4

[Bo + BrLn(X + AX)] — [Bo + frLn(X)] = By [Ln(X + AX) — Ln(X)] = B, (>) Eputhignsismuif

annsaiguin g i X {uipn 1% §16) = = 0.01 1 ISSINMITAANWIVATAIM A0
Bruth 10 X U{u s 1% Sigjonsthiaagnad Y H{u{un 0.018, 9



The three Logarithmic Regression Model
Y = f(X)

+ 2NN ﬁjan(ESﬁn@Shiﬁﬁ“‘lmtﬁn[H“[jjﬁj‘}“lﬂLnUth(LﬂnmSTestscore)iﬁﬁjﬁjﬁﬂﬁgﬁj
mywinsanuituamapyuns T udmimasanagsnigmys

Testscore = 557.8 + 36.42Ln(income), R — square adjusted = 0.561
(3.8) (1.40) (. ) = standard error

NG Mt SIS : I5GANIAS 1% S‘IGJE]S[nSITIS 0.01 X 36.42 = 0.36 point
ﬁmmg:]mmhnmtmnﬂmmmmmﬁmtﬁ Ganmfsmstai UMM INAIAGAN M S
1580 $10,000 1$1 $11,000 mnnﬂmmsmmwmmm ITRIMIT AY mU[LB‘ULHﬂjmh
AIgNNAINNS A? = [557.8 + 36.42Ln(11)] — [557.8 + 36.42Ln(10)] = 36.42[Ln(11) — Ln(10)] ~

= 36.42 x Ln(11/10) = 36.42 x 0.095310 = 3.47119 YIS sAUUNABIUSAMIAAN Y 100
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The three Logarithmic Regression Model
Y =f(X)
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The three Logarithmic Regression Model
Y = f(X)
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The three Logarithmic Regression Model
Y =f(X)
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(0.006) (0.0021) (.) = standard deviation



The three Logarithmic Regression Model
Y = f(X)
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The three Logarithmic Regression Model

?f'i Linear-log regression model
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The three Logarithmic Regression Model

Y = f(X)
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