'm‘ The systolic blood pressures of twelve adults were measured as a single group without intervention':
| SYSTOLIC BLOOD PRESSURE (in mmHg) versus Age (in years) | ToTaL |
mdex () | 1 [ 2 [ 3 | 4 [ 5 [ 6 | 7 [ s [ 9w ][] n=12 |
Age (z;) 40 41 43 44 44 46 48 50 52 54 54 55 > =571
BP (y:) 158.8 | 158.5 | 163.1 | 165.1 || 166.3 | 165.7 | 172.1 | 174.5 || 173.8 | 176.2 | 171.2 | 177.2 || >, yi = 2022.5

T(Simplification of data) Y.H. Chan, “Biostatistics 201: Linear Regression Analysis”, Singapore Med. J., 45 (2004), 55-61.
(a) Compute all sums: Sz, Sy, Szz, Syy; Swy-

Sy =3, @ T EE 511 =[5, = 571 Sy =y B 20225 — [5, = 2022.5
Spe i= 3, wim; = 27483 = | Sy, = 27483 Syy 1= Y, yiys = 341342.31 = |5, = 34134231 |
Spy =3, miyi = 96596.6 = [ S,.,, = 96596.6

(b) Compute all centered sums: SCyy, SCyy, SCyy.

SCre = Sea — %SISI ~ 312.916666667 | | SCyy = Syy — %Sysy ~ 466.789166667 | | SCry = Szy — %SIS ~ 359.308333333

(¢) Compute the ordinary least-squares (OLS) estimates of the regression parameters, Bo, B1.

By OL° gg” ~ 1.148255659 — Bo O%° w ~ 113.903834893 — | o ~ 113.904

(d) Compute the residual sum of squares, SSyes.

SSres = SCyy — B2-SC40 = 466.789166667 — (1.148255659)°-(312.916666667) ~ 54.211339634 == | SScc ~ 54.211339634 |

(e) Compute the linear model’s estimated variance, 5.

.o SSres  54.211339634
Tn—-2  12-2
(f) Compute the estimated variance of estimated OLS slope parameter, V[31].

N &2 5.421133963 ~
)= 56, = 312916066067 9 = [VIA]~0.0

(g) Compute the estimated standard deviation of estimated OLS slope parameter, ]ﬁ)[ﬁl]

D[31] = 1/ V[31] ~ v0.017324529 ~ 0.131622677 = | D[31] ~ 0.132

(h) Construct a 95% t-CI for slope parameter 5.

~ 5.421133963 = |62 ~ 5.421

LOOKUP
Vres = —2=12-2=10 = ¢, __.o/2 = t10;0.025 A 2228

L 95% t-CL: BrEt) .. D[B1] <= 1.148+£2.2280.132 <= | (0.854, 1.442)
(i) Perform a model utility F-test of slope parameter 81 with a = 0.05 significance level. Also, build its ANOVA table.
’Hozﬁlzo VS. HAzﬁl;éO‘

SStotal = SCyy ~  466.789166667 = v = n—1 = 12—-1 = 11
SSres = SOy, — [7-SC.. ~ 54.211339634 = Vs = n—2 = 12-2 = 10
SSrey = B2 SCrs ~ 412577827033 =  vpey = 1
MS;es i= Sf = 54‘2“1?(’)39634 ~ 5421133963,  MS,.cq := SVS”W = 412'5771827033 ~ 412.577827033
res reg

MS,eq, 412577827033
Freg MS,es 5.421133963 76.10544765 Jreq ~ 76105

= Dreg = L—®p(freg; Uregs Vres) & 1—0.9999945285388567 ~ 5.471461143269352x 10 ° =

" Preg ®5A4TL X 107° < 0.05 =a = . There’s enough evidence from this obs. study to claim 3; # 0.
’ Model Utility F-Test (Significance Level o = 0.05) ‘

Preg & 5471 x 107°

Variation Sum of Mean F Stat ..
df P-value | Decision
Source Squares Square Value
Regression 1 412.578 412.578 76.105 5.5 x 107° | Reject Hy
Unknown 10 54.211 5.421
Total 11 466.789
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