Exam 4 Practice

1. Look atthe graphs below and interpret them.

r=-6

Strong Negative Linear Relationship No Relationship

Istat

Perfect Positive Linear Relationship Negative Non-Linear Relationship



Perfect Negative Linear Relationship

Weak Positive Linear Relationship

Very Strong Negative Linear Relationship

No Relationship

Perfect Positive Linear Relationship

Negative Non-Linear Relationship


2. Trevor wants to examine the relationship between two field surveys on prey
abundance. Answer the following questions using the data below. (By Hand)

_] Sector1 | Sector2 | Sector3 | Sector4 | Sector5 | Sector6
Trial1 13 17 15 14 12 16
Trial 2 10 19 12 17 14 11
a. Create a scatterplot.
b. Findthevalues below. B
()= 3417+ 4 16 =€ D
()= 10+ 1+ HILED
S BT 18027
S =10+ T+ 1)
E(x;g) :Q’SX/(»*’G?XM}F- .t (Ié X“)
c. Whatisthe slope?
A @Gu)-(37)( 33 O
B oyamy-Ge 0.6
d. What is the vertical mtercept’?\g" ,3 63 7 : \L‘S

(_),b (1383)-(0e)145) = -



f.

e. Write the linear regression model.

\(j‘="\.%+0.é(9x

What is the coefficient of correlation?

(6X1215)-(87)(83)

R:(\ke)(lavﬁs-m\‘)(\[mﬁ

g. Whatisthe coefficient of determination?

R2=() Y= 01225 12.25%

h. Interpret partsfandg.

R: Weak Prsitive Linaw Relatonshio
R 225% of warwdn i y s b eqamed by x.

3. Trevor saw that there was data on prey abundance from several decades ago.

Analyze that data so Trevor can compare it to his. (By Hand)

_ Sector 1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6
Trial 1 12 14 15 13 17 16
Trial 2 9 13 17 16 14 12

a. Create a scatterplot.

o

b. Findthevalues below.

é(x{): \’a_y \Y+. -+ Ié :@




2(,{@: QA+13+ ...+ |&

)= 3 142+ 163104
S @)= 13+ K3

éé‘aﬂ ) :(\Qx D+(Uxis)+.. +6X/3)

c. Whatisthe slope?

A _ (8)-(7)E) _
B= -Gy 04
—_f1_

v 87_
d. What istheverticalintercept?\ljz 6 = B-S/X- [ _lqﬁ

B, = (89)-(049)(49) 45 40

e. Write the linear regression model.

9‘: LUOYOUAx

f. What is the coefficient of correlation?
R- GXis)— (67)(s1)
(R R R,

g. Whatisthe coefficient of determination?

R (3= 0162Y =@

h. Interpret partsfandg. R w“'k pM+'VL l/.lV‘W ktldl;MJA,l
R*: 10.4% of vavetlen IM\7 Cah luagdniw/by-




4. A study considering whether hours spent studying a week has a relationship with
the number of complaints for headaches/migraines (of any duration) in college
students was conducted. Using the information below, solve the following

questions. (By Calculator)

CX)L,—PHrS 24 | 43 [ 33 [ 22 [ 21 [ 18 | 35 | 63 | 22

55

47

33

7

4

(W,ajp #oC | 2 5 3 6 2 1 0 3 | 5

a. Create a scatterplot.

L 4
» L]

a0
L

b. Findthe values below. (VIA Q'VW 5"&.‘6
Z(xi) = Lue 26’1’9

S =\5L764

c. Whatisthe slope?

Vi 3= b=0.05
[inRay TV S 0

d. Whatisthe vertical intercept?
AN
By=a=1.96

e. Write the linear regression model.

§:[6é+006x

=178
Z(Yi) = 3& Z(xiyl') =

1426




f. Whatis the coefficient of correlation?

St .
4 R=r=030
L‘.»Ktjﬂ"k . . o
g. Whatisthe coefficient of determination?

RYI=r%=0.09=9%

h. Interpret partsfandg.

Ri(eak Vssitwe Linsw Reladishp
Rl'-ﬁ% of Voamedon ":J i he .exloln)wJ "f/ X.

5. Ina similar study to question 4, it was exploring whether the average number of
hours of sleep each night has a relationship with the number of complaints for
headache/migraines (of any duration) each day. Using the information below, solve

the following questions. (By Calculator)

GVMy—BHrs | 3 [ 4 [ 2 | 6 [ 6 [ 7 5] 487

N
ol

é{\‘_‘_‘ —p#0C 0 2 3 1 3 2 2 1 5 3 4 1

a. Create a scatterplot.
\ ’

b. Find the values below.<\/'.k A-Var sﬁt")

Y= [ 209 =%5
Z(}’i) = 9:7 Z(xiyi) = /45
Y -5



c. Whatisthe slope?
2
B 0=03|
d. Whatisthe vertical intercept?

éo:ac 0.68

Via
D"‘Kaﬂ‘b

e. Write the linear regression model.

\g—. 065+0.3(x

f. Whatis the coefficient of correlation?

St R:r=034

VN

U"% g. What is the coefficient of determination?
o - —
R=r*=015= 15%

h. Interpret partsfandg.

R: ek BPstwve Lmaw Relatonsh,
RQ: K% of varaton llﬂ\y can he -explamed by, X.

6. Usethe Routput below to answer the questions below.

Call:
1lm(formula = myResponse - myFactor)

Residuals:
i 2 3 4 5 6 7
1.239 -9.249 -5.164 4.104 -1.030 5.617 4.483
A

Coefficients: BO
Estimatef/ Std. Error t value Pr(>|t|)

(Intercept 5.1381 19.948 5.85e-06 #**x*
A myFactor 0.5649 -6.411 0.00137 **
§5| Signif. codes: O '#*x' 0.001 '#*' 0.01 'x' 0.05 '.' 0.1 ' ' 1

R
Residual standard error:/6.055 on 5 degrees of freedom
Multiple R-squared:( 0.8915 Adjusted R-squared: 0.8699
F-statistic: 41.1 on 1 and 5 DF, p-value: 0.00137



a. Write the Linear Regression Model for this question.

9\-, 1024495 — 3 6q x

b. What is the coefficient of determination?
[7)
R2= 0815 = 84 [9%

. A
c. Whatisthe coefficient ofcorrelation?“wd'zs S:jn 010[5.7

R= (05415 =094 ‘23:",4%

i. What is the strength?
V-og S-lw\v\j
ii. Positive or Negative?

d. Interpret the values found for part band c.

R: V‘fj Shovy N\¢7A+-'vz Lirens Rolalsmshyo
2 8415% o varisdin in § aun be xplaiacd by X.

7. Use the R output below to answer the questions below.

Call:
Im(formula = y ~ x, data = oilAndRepairsDF)

Residuals:
Min 1Q Median 3Q Max
-108.824 -63.971 -2.%1 61.029 114.7086

Coefficients: ﬁ"

Estimate/Std. Error t value Pr(>|t])
51.99 12.95 1.19e-06 *==
N 1471 -6.00 0.000323 ===

Signif. codes: O '#**' 0.001 '#+' 0.01 '+' 0.05 '.* 0.1 " ' 1
ijl~

Residual standard error:/79.06 on B degrees of freedom
Multiple R-squared: @ Adjusted R-squared: 0.7955

F-statistic: 36 on T and 8 DF, p-value: 0.0003234



a. Write the Linear Regression Model for this question.

g-— 67353 —%¢.2Ux

b. What is the coefficient of determination?
6
R2= 0 §182= §l.g2%

A
c. Whatisthe coefficient of correlation?/s, s (™
R: ’O.GIX’} =@O‘lo

i. Whatisthe strength?

Py
i Po:i:?or Negative?
N syt
d. Interpret the values found for part b and c.
R: Vmy Shovy Neghie Umev Raladlwsh,p
RQ“'~8|.32% of varaten M\y Lan 10(, eXpb.mJ @X.

8. Forthis question, we are going to solve this example from the notes. We will be
following along with putting the data in our calculators!



Example 11.20. consider the following situations.
Situation 3

Consider the data, which includes the point (a,b) = (20, —20) at the end and figures shown below. Note that the
least squares regression line is

y = Ox + 9.56.
1 2 3 4 5 6 7 8 9 10
L — 7 150 300 000 050 500 650 850 900 000 10.00
Lo— ¥ 280 260 320 190 1100 1590 1960 2020 280 22,60
_ 956 956 956 956 956 955 955 955 956 955
L3~ Residuale, =y, —§, 676 -696 -636 -7.66 144 635 1005 1065 -6.76 13.05
|4..L3_-, Lq/,w Resid ¢, /s, 066 068 062 -074 014 062 098 103 -066 127
P
Se 1m 12 13 M4 15 16 17 18 19| 20
, 1000 450 650 450 300 400 700 1000 200 | 20.00
v, 21.10 600 1520 990 670 610 1400 2180 7.70 | -20.00
¥ 955 956 955 956 956 956 955 955 956 | 9.53
Residual e, =y, —§, 11.55 -3.56 565 034 -286 -3.46 445 1225 -1.86 |-29.58
Std Resid ¢, /s, 112 035 055 003 -028 -034 043 119 -0.18 | /<2.87
Scatter Plot. Solid line includes (a,b); dashed without (a,b) Standardized Residual Plot with (a,b)
-
0 })‘. ______________
& 2
] # 3 .
£ 00 i & ©
, D00 [
3 ®o 3
- 2,
° L 1% % 2N 0 & ° L] 20
x x

A. Is the point (20, —20) an outlier?

No b/c# s 4|31

B. Is the point (20, <20) influential?

VY e
L )
Ve dvend

9. We will be doing the same thing as question 7 for this question as well.



Example 11.19. consider the following situations.

Situation 2

Counsider the data, which includes the point (a,b) = (5,23) at the end and figures shown below. Note that the
least squares regression line is
Y= 2.08z+1.27.

1 2 3 4 5 6 7 8 9 10
Ly —z; 1.50  3.00 0.00 0.50 5.00 6.50 850 9.00 0.00 10.00
(4 — 1/,- 280 260 3.20 1.90 11.00 15.90 19.60 20.20 280 22.60

439 750 127 231 1165 1477 1892 1996 127 22.03
/Resldudl ei=yi—9 -1.59 -490 193 -041 -0.65 113 068 024 153 0.57

[_,:L5 Lq Std Resid ¢, /s, -0.47 -144 057 -0.12 -0.19 033 020 0.07 045 0.17
'LH' Ls

11 12 13 14 15 16 17 18 19 ] 20
T, 10.00 450 6.50 450 3.00 4.00 7.00 10.00 2.00 5.00
Ui 21.10 6.00 1520 9.90 6.70 6.10 14.00 21.80 7.70 | 23.00
U; 22.03 10.62 14.77 10.62 7.50 9.58 15.80 22.03 5.43 | 11.65
Residual e, =y, —y;, -0.93 -4.62 043 -0.72 -0.80 -348 -1.80 -0.23 227 | 11.35
Std Resid ¢, /s, -0.27 -1.36  0.13 -0.21 -0.24 -1.02 -0.53 -0.07 0.67

Scatter Plot. Solid line includes (a,b); dashed without (a,b) Standardized Residual Plot with (a,b)

: ! <

0.0 25 50 75 10.0 0.0 25 5.0 75 10.0
X

A. Is the point (5,23) an outlier? .
\ﬁei 19/6 id 1S >,3{

B. Is the point (5,23) influential?

V'@ San,M



