Adv Regression, Homework 1

Yiwen Ren
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Comments: From the graph above, we can see there is a negative linear association between
age and muscle mass, i.e., with the age increasing, the muscle mass decreased.

Yes, there is a linear association between Y and X.

Pearson Correlation Statistics (Fisher's z Transformation)

p Value for
Variable With Variable N  Sample Correlation Fisher's z Bias Adjustment Correlation Estimate 95% Confidence Limits HO0:Rho=0
X ¥ 60 -0.86606 -1.31711 -0.00734 -0.86422 -0.916926 -0.781872 <.0001

Through SAS proc corr procedure, we could know the correlation coefficient, r=-0.87 (95%C.I.:
-.92, -.78), indicates a strong negative linear association with X and Y.

The bivariate analysis shows that there is a significant association between age and muscle mass
(p<.0001); with the age increasing, the muscle mass decreased.

Parameter Estimates

Parameter Standard
Variable DF  Estimate Error  tValue | Pr > |t} 95% Confidence Limits

Intercept. 1 156.34656 | 551226 | 28.36|<.0001 14531257 167.38056
X 1 -1.19000 | 0.09020 | -13.19 | <.0001 -1.37054 -1.00945
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Betal-hat=-1.19 | BetaO-hat=156.34656
Got from SAS output Table-Covariance of Estimates:
Var(betal-hat) = 0.008 | Var(betaO-hat) = 30.385
Got from SAS output Table-Analysis of Variance:

(Sigma-hat)?=66.80

() Meyrm-tmlﬁov\

éz Tor each Jeay mcvease, ™ 0@@,) Hhe ?X‘PeLTEOL

muscle wogs Tncrease 5 - .19,

/@‘D : when age =0, the expected muscle moss 75 16h.34].
Fom SAS output oboves we cowd get <

o cI for B 15 (1453075 [47231)

57 1 v B35 A 3] 5 =100

ce).
® He: g =0 C ot lineovrly associoted,)

Hi: B #0 ¢ lin eavly associoted )

® t--test.
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T = _E‘/"‘ Wt na
ez
® The test statistic's distvibution i +- distribution with df = 538

under Ho

@ T= -13.1] with df.= 58
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@ Con clugion :
p-volue <o0.000| , we 'fejeﬁ-b Null Hypothesis, o, the wean

muscle moass ¢ L»‘neN\:j aspocioted With age.

@ X = 5998, the 1 created X =X- X by wsing 3AS. data procedure,

-
“°

Parameter Estimates

Parameter Standard
Variable DF  Estimate Error tValue Pr=|[tj 95% Confidence Limits

Intercept. 1 8497063 105515 8053 <0001 82.85852  87.08275

Xxnew 1 -1.13000  0.09020 -13.19 <.0001 -1.37054 -1.00945
A 4\ 3
BX . 34.97 ©* = 6630 (Gat from ANOVA Table )
A
@T = -1 17

Il - In{:esfpre-tocbion:
BT = For each year Tncreasing in the Meon age, —he expected
muscle moss movease s -1.19.

B . When +he 6ge [ e«iua( to meon oge, the expecfoot

muscle mass s H-97.
Wi From +wo SAS outrw{t obove , we could know
A A b A
the B = B ond SEof @ = the SE of B,

bt the 4 O]C (g: W for less thon the ST o—J— %.
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. the otdum/tfage, of wfyfj )(;)e oo Xi:
Us‘mﬂ X 3&1@ w a smaley var( 8. oompwn’n\j
us”m3 Xi ol?vecﬂg, which means the model oveated by

+he stcond olptaset s move aceuvnde ,

(j)' Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr>F
Model 1 11627 11627 174.06 <.0001
Error 58 3874.44750 66.80082
Corrected Total 59 15502

From the 5AS ewtput obove, we could get
F =4. 0b with €15 53) OL?-
Then we cowld know The swatgkb- [ine v‘%ves,jfon

of Yon X @5 Sfﬁﬂiffmrd; C P—mlue <0.000] ).

2. .
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(= The estinectoy B s
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og $SE =0 3 . 5 x:,
= ix;l

'lﬁl X:(Yi-Bx)=0 &
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(b). mse ‘.@l )= EI‘?I - ?J)IJ
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Parameter Estimates

Parameter Standard
Variable DF Estimate Error tValue Pr>|t| 95% Confidence Limits

weight 1 0.00527 0.00045806 11.50 | <.0001 0.00428 0.00626

FYOY“ 'PYOC/ 78\9 PYDCCM‘LJ é\‘ = og.bo 5"75 /b\z' = 0\‘[’87
@  Ho: @l =0
HI < ?' iO
© Test Stodistics:

t;% = 11,50 with olff=12,
- S

® P—VOJMQ, <o.000|
We Yeject Ho > 0cCept H .\ thot @I 20,

Also, we cowld see the 9§7, ¢TI of B, oloesut nolude 0.

(b

Parameter Estimates

Parameter Standard
Variable DF  Estimate Error tValue Pr > |t| 95% Confidence Limits

Intercept | 1 0.11598  2.50749 0.05 0.9639 -5.34737 557934
weight 1 0.00498 0.00615 0.81 04333 -0.00841 0.01837

i\

@0 0.11598

t

/é. 0.004% 3
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Test fov Po =0z
From SAS vut put obove, We coplyl 3{,4;
tzo05 with o =2
Then we O% ’F—uc/\luue/:o'(?ﬁ? 20.00.

0. we oil o vejest Ho, ond. 020
Test for £, =o0:
+ = 03] with df =12,

Then we get pvelee = p-%#323 >0.0y.
Gor we fail o T@Jef/c Ho , ond B =0.
Thexe 4 no gfﬁntf:cmt ltnecv relmﬁm&}ﬂ‘[)
betweon 4l vt M"ﬁ wig s omd -Lmnﬁ
to seizures.

(ed. '):Tnclf)'vaéz At (@) Pwv'b, when we set fo=0,
Ve got o vesult thot L. amd W has o lineov velotion 4\?{7,
owt, when we occownted Jov f, ok pawtt by, we Oeb
on-  advece yesult, inoLan—twj ot HoMeTIMES .

the velatioship way be  spuyions. o we Joiled
to occowmnt ol  fortovs.
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