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LINEAR REGRESSION T TEST

This tesi is used to determine if there iy a linear relationship
hetween 2 quantitative variables in a population

Child development researchers explored the relationship between the crying of infants 4 to 10 days old and
their later [Q scores. The number of peaks in the most active 20 seconds of crying were counted and
recorded. The tables contain data from a random sample of 36 infants.

Cry | 10 [ 12 T 9 16 | 18 | 15 | 12 | 20 | 16 | 33 [ 20 | 16
1Q 87 | 97 | 103 | 106 | 109 | 114 [ 119 | 132 | 136 | 159 [ 90 | 100

Cry 23 27 15 21 12 15 17 17 19 13 18 18
1Q 103 108 112 114 120 133 141 94 103 104 109 112
Cry 16 19 22 30 12 12 14 10 23 9 16 31

1Q | 118 | 120 | 135 [ 155 | 94 [ 103 [ 106 | 109 [ 113 [ 119 [ 124 | 135 |

Do these data provide convincing evidence of a linear relationship
between crying counts and 1Q in the population of infants 4 to 10 days old?

DETERMINE IF THERE IS A LINEAR RELATIONSHIP FROM THE SAMPLE

1) Scatterplot (Cry Counts, 1

2) Calculate r and LSRL
r=.5455 (moderately weak positive linear relationship)

A
y=879 41.55¢ = 1Q=87.91 + 1.55(Cry Count)

3) Check residual plot for randomness

...“.. a0 ..
__-.-.:_gg.. ° ! Random
o0 * _ o,




PERFORM TEST:

P)

H)

A)

STATE POPULATION PARAMETER:

p = true slope of population regression line determined by crying counts and 1Q

STATE HYPOTHESES:
H:p=0

H:B+0

VERIFY ASSUMPTIONS REQUIRED FOR TEST:

Linear- moderately strong linear relationship exists with a random residual plot

Independent- 1Qs independent and N = 10(36) > 360 infants
Normal (Residuals)- NPP of residuals linear and n > 30
Equal variance- residuals equally scattered around x = ()

Random- random sample taken

PERFORM TEST:

a) Using Formula:

1=é with df'=n—2 where SE =

b) Using Minitab Output?

Predictor Coef SE Coef
Constant 87.9055 8.934
Crycount 1.5517 0.4094

§=14.25 R-Sq = 29.8%

T P
10.22 0.0000
3.79 0.0005

R-Sq (adj) = 28.5%




c) Using Calculator:

STAT => TESTS = Lin Reg T Test = 1= 3.79, P-value = .0005

S) STATE CONCLUSION:

At o = .03, there is strong evidence to reject H, and conclude a linear relationship exists
between crying and 1Q in the population of infants

CONFIDENCE INTERVAL
A 99% confidence interval for the true population slope can be found using:

a) Formula;

Cl= b+ SE=1.55 £ (2.750)(.4094) = (.43, 2.66)

Table B Sl = ?
b) Calculator?
STAT - TESTS = Lin Reg T Interval = (.43, 2.66)

We are 99% confident that for every cry count, 10 increases between .43 and 2.66 poinis

Calculator Note:
Hop: p=0 Hep=0 Ifp=0,p=0
x B=0,p>0
p<0,p=0

rho (population correlation)




Tables T-11
*
Table entry for pand C is
the critical value t* with
probability p lying to its
right and probability C lying
between —t* and t°.
TABLE D
t distribution critical values
Upper-tail probability p
di 25 20 A5 L0 05 025 02 .0 05 0025 001 J0S
| 1.000 1.376 1.963 3078 6.314 12.71 15.89 3182 63.606 127.3 3183 6366
2 0816 1.061 1 386 1.886 24920 4303 4,849 6965 9.925 14.00 2233 31.60
3 0.765 0.978 1.250 1.638 2,353 3.182 3.482 4541 5.841 7453 10.21 1292
4 0.741 941 1.190 1.533 2,132 2776 2,999 3747 4.604 5.598 T7.173 B.&10
5 0,727 0.920 1.136 1.476 2015 2371 2,757 3365 4.032 4773 5.893 6869
6 0.718 0.906 1.134 1,440 1.943 2447 2,612 3.143 3.907 4317 5.208 54959
7 0711 0.896 1.119 1415 1.895 2365 2.517 2008 349 4.029 4.785 5408
8 0.706 0.889 1108 1.397 1.860 2306 2449 2896 3355 31833 4.501 5041
9 0.703 0.B83 1.100 1.383 1.833 2262 2.398 23821 3.250 3.690 4.297 4.781
10 0.700 0.879 1093 1.372 1.812 2,228 2,359 2764 3169 3581 4.144 4 587
11 0.697 0.876 1.08% 1.363 1.796 2201 2,428 2718 3106 3.497 4.025 4437
12 0,695 0.873 1083 1.356 1.782 2179 2,303 2.681 3.055 3428 3930 4318
13 0,694 0.870 1.079 1.350 1.771 2,160 2,282 2.630 3012 33n 3,832 4.221
14 0.692 L5868 1.076 1.345 1.761 2.145 2,264 2624 2977 3326 3.787 4.140
15 0.691 L8668 1.074 1.341 1.753 2.131 2.249 2602 2.947 3.286 3.733 4073
16 0.690 0.865 1.071 1337 1.746 2,120 2,235 2.583 2921 32352 1,686 4.015
17 0.689 0.863 1.069 1,333 1.740 2,110 2224 2567 2.898 3222 3646 1965
18 0.688 0.862 1067 1.330 1.734 2.1 2,214 2552 2878 3197 3611 3922
19 0.688 0.8a1 1.066 1.328 1.729 2.093 2.205 2539 2.861 3174 3.579 3883
20 0.687 0.860 1.064 1,325 1.725 2.086 2197 2528 2.845 31533 3.552 3.850
21 0.686 (L8539 1.063 1.323 1.721 2.080 2.189 2.518 2,831 3.135 3.527 31819
22 0.686 (1.858 1.061 1.321 1.717 2074 2,183 2.508 2.819 ERRLY 1.505 3,792
23 0.685 (.B58 1.060 1.319 1.714 2.069 2177 2500 2.807 3104 3483 31768
24 0.685 L.857 1.059 1,318 1.711 2.064 2172 2.492 2.797 3.091 3467 3745
25 (0.684 (.B56 1.058 1.316 1.708 2.060 2.167 2485 2.787 3.078 3450 3725
26 0.684 0.856 1.058 1.315 1.706 2.056 2.162 2479 2779 3.067 3435 3.707
27 0.684 0.855 1.057 1.314 1.703 2.0582 2,158 2473 2N 3.057 3421 3.690
28 0,683 0.855 1.056 1,313 1.701 2.048 2,154 2,457 2.763 3.047 3.408 3674
29 0.683 0.854 1.055 131 1.699 2.045 2,150 2462 ’ . 3.0338 3.396 3659
30 0.683 0.854 1.055 1.310 1.697 2.042 2.147 2457 3.030 3388 3646
40 0.681 0.851 1.050 1.303 1.684 2.021 2.123 2423 I 2971 3307 1358
50 0.679 (.849 1.047 1,299 1.676 2.009 2,109 2,403 2.678 2.937 3.261 1496
&b 0.679 (.48 1.045 1.296 1671 2.000 2.099 2.390 2.660 2915 3.232 3460
B30 0.678 L8486 1.043 1.292 1.664 1.990 2,088 2374 2.639 2 887 3.195% 3416
100 0.677 (L5455 1.042 1.290 1.660 1.984 2.081 2364 2.626 2871 1174 339
1000 0.675 .842 1.037 1.282 1.646 1.962 2.056 2330 2.581 2813 3.098 3.300
Fal 0.674 0.841 1.036 1.282 1.645 1.960 2.054 2.326 2576 2.807 3.091 3.29]
5046 609 700 S0 O0% 954 9a%%, G8% Gy 99 565 G5 R 949,94

Confidence level ©
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5) (/U(ﬁLc EXPOV\CHJF{OJ Model

V=ab”
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) Plugia Chug. (Use log [ ‘oo, wuk roundting )

A 207
®) logpop = - $.AT6051115 + 0053061532 (\vear)

______-——-__"—\.__—__..—-‘—'—"'\.

IO%APOP = 2509116945

N 2614916947

Pop = [0 - 323,590




N
b) fnpop = -14.05631211 4 .onzazpozuc(\igoﬁ)

~
{n pop = 57792971336

577929733

?BP C = 3235 M




A) Using Calewladsr
o) Store LSRL When Calcul&%r\%L

CALC = Lin Qez} L, Lg, \/1

b) Detine Va
My = 10AY, Ma = @/\\/k
0) ks WARS) o enter Yovalue
Ya (2000) = 3255 M




2) MSW\% Calewladse
0) Store Exp ch’ Whe n Ca,(cu,lo};n%
CALL > ExpReq L1 La, Y,

b) Wse [vaRs | to ender X-value
Y (2010) = 323.5M
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ROCKFISH

I
Age (yr)| Length (em) | Weight (g) Age (vr) Length (cm) | Weight (g)

1 5.2 2 1 28.2 318
2 8.5 8 2 29.6 371
3 11.5 21 13 30.8 455
4 14.3 38 32.0 504
5 16.8 69 5 33.0 518
q 19.2 117 6 34.0 537

21.3 148 v 34.9 651

23.3 190 8 36.4 719
) 25.0 264 9 37.1 726
0 26.7 293 20 37.7 810

Find a model to predict the weight of a rockfish given its length
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5) Wiide Power Model (= ax®)
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2) Using calculador

i) Led Vo= LseL (Ly Ls)

J
e Vo= (0A8)beap) w (ena)enh)
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28. Two measures x and y were taken on 18 subjects. The first of two regressions, Regression I, yielded
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Which of the following conclusions is best supported by the evidence above?

pﬂ’ﬂminlhmrrehﬁouhipbem: and vy, and Regression [ yields a better fit.
(B There is a linear relationship between x and y, and Regression Il yields a better fit.
(Y There is a negative correlation between x and y.
(D There is a nonlinear relationship between x and y, and Regression I yields a better fit.
(E) There is a nonlinear relationship between x and y, and Regression II yields a better fit.
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