Integrated Math 1 Honors Name:

Unit 9: Statistics
9.0 Date: Period:

Part I Objective: To classify categorical vs. quantitative data.

-------------- IRl L TN N T e e R R R R R R e R P R R LY )

Categorical Data:R e
QNS ﬂpts of Aato- tnox Con be diides 1o QRUPS.

(Examples: hair color, make of car, state of birth, grade level classified by freshmen, sophomore, etc.)

Quantitative Data:
p\?,tvrc%erﬁ& QL Cexrdaan O\ug n-\ha\-\’ , MNABNTY, O O %&L

B ASASSANSESACESARNSANESSLASBARARSARSES

Discrete: Dozxa Duses on CaXeanky — HFe VOIS Canmoty Oe
S}bd\\)\dﬁd MMEo-N m%&\s\ﬁ

(Examples: number of oranges on an orange tree, number of cars entering a college
campus, grade level classified by 9, 10, 11, 12, distinctive points on a number line)

Continuous: asa. e can be mMeasiyed —v¢ oS an infRnide
NumMzer- of tossitle Valuey ik A Se\ecied Coree .

(Examples: time until a light bulb burns out, height and weight, an interval on a number
line)
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Example 1: Determine whether the following are categorical or quantitative? If they are quantitative,
label them as discrete or continuous.

a.) Blood Type Codemyovicay

b.) Household size (the number of people that live in a house) Suantiraiive — ANSCrete .
c.) Height ofa waterfall Quorrttadive ~ continuous

d.) Population of America Quostirasive — disccetre

e.) Length ofamovie quortyosve — RUous
- Co NUo

f.) Number of correct answers on a 100 question exam quo.n'\-'\‘*&‘\"\\/e - AScrere



8) Numbers from 0-10 Quotvicdrive - Canhiauous
h.) Distance from Antioch to Skokie quo.n-‘é\-\oaﬁ\se- carrhinuou y

i.) Number of dollar bills you have in your wallet GUOrKT\oawe — oSy crete

j.) Grade you are receiving in a class . _
Coxeoprical  om QUOUTITO3ive ~ cartinuauy

(l\ ;ED. C; .e .3 (8qo/°) loq-.3°ln) X
Part I Objective: To create dot plots.
Graphical DLsgLo\js . . | _

FERTS

¢ For quantitative data, there are four ways that we will be focusing on to present data. They are:
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Example 2: Create a dot plot that represents our class data;

a. Number of Pets b. Shoe Size T 6.5 8,995 F5 %, 1o\,
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Integrated Math 1 Honors Name:

Unit 9: Statistics
9.1 Date: Period:

Objective: To use histograms to display data.

?redic&: Which of the following histograms represents the data shown in the table below?

Interval | Frequency
4-8 8
9413 3
14-18 10
19-23 5
12 124
101 10
8: gsi
6 &+
A F§ . C) §.]
] £ 43
2+ 2.4
0N 23 o713 12181523 0 N5 973 14181923
Interval Interval
12: 12
; 10: > 10
g 84 s 8
61 6
B) § 4 £
2] 2
O NZ3 573 12181933 ON35 513 a3
Interval Interval

How iy av histogram different from av bowr graph?
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')TB Pajte L an as Zers



Example 1: The graph below shows the distribution of scores of 30 students on a mathematics test. Complete
the frequency table above using the data in the frequency histogram shown.

a2 Distribution of Math Test Scores Test Er

510 Scores | | requency

28 91-100 2

"E 8 81-90 N

= ;‘ - 71-80 12

3 | i 61-70 )
R A I R 51-80 S
= ?est gcom‘: & 41-50 A

Example 2: The accompanying histogram shows the heights of the students in Kyra’s health class. What is the
total number of students that are in her class?

’ 2 Atds B Yoy =\
™4 4 _ LB
g 3 .
T ’ :_:- Rag1 [ g K\}rQ‘S
, gz T [ reasvn CraSS.
—v 160-169 170-179 180-188 190199 200-2

Height (cm)

Example 3: The scores on a test were 70, 55, 61, 80, 72, 65, 40, 74, 68, and 84. Complete the accompanying
table and use the table to construct a frequency histogram for these scores.

~muSt hone a TSe and  \axoeed Ve &QNS

Sxed (§roxis LI csuwxNS ‘oe Gfeqm\p o
- @venly Spoced b
- ooy, ‘\'ﬁ\_).QY\-\Y\%
- \(Her S.Qloha X‘_gf\.s _— 5
Score| Tally |Frequency
40-49 || "
=
50-58 |y ] . _
60-69 [ \\\ g3 - |
70-79 |\ LE' - Qa0
. 1 veod 0S
80-89 |\ red 08
I NOWES e
‘ 40, Wt
QA 9D
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Integrated Math 1 Honors Name:

Unit 9: Statistics
9.2 Date: Period:

Objective: To create boxplots that represent a data set by hand and using a graphing calculator.
Warm up; Calculate the mean, median, and mode for the following data set: 5,7,12,13,11,16,4,9,10,7,8, 14

SHHL V24 o+ 4G 104 T+ B -
Mean : ™ = QG

Wd‘ﬂ.ﬂt %’%y.%-ﬂ@.\/.%. |2§,)A'|‘)4’ = 95

Vocabulary Bl oy s e .

sassame

Measures of Central Tendency (Measures of Center):

. v A d
Mean: e Averane — caltidiaied Oy AASING Up O Fhe BBA Trores ond
rer AWiding oy e Yotal fumcer of VOUES

Median: *m"m'*écﬁ\t' ~ Codan|pved winen Gox0. oMLY e Ouvanged 1R08Y ty QRosesd
26t V00025 Fall W e wadAke, Yo ety Oexang#

Mode: ¥ mor” ~ e Deovels) Heor Occur Ay freq
e TNy U= vy .
& Can Wne vwonle todes sy o vaade ¥ i

Measures of Spread:

Range:  y\ oy — DRI

LR RS e e N e R R R PR Py

Interquartile Range (IQR): &3_ D
\

Standard Deviation;

Al Ui \oder®
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suwsvenmsTaRNREN
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Example 1: For each of the following data sets, calculate the mean, median, range, and IQR by hand.
1

t
a.4,7,4,7,10 b. 48,56,58! 60, 62,70

]
Mean: q_ Mean: 5q
Median: '—+ Median: Sq

Range: \b_uf:LD Range: :,lD_ 42): 79

QR ¥5-55 =3 iQr: 6L-B)y=

Q,=55 Q=50
Qa5 Qa= b2



Example 2: Use a graphing calculator to determine measures of center and spread.

LaLcuLanr Steps: T T TR T
- Bt S |
Enter the data into L1 22 43 49 19 :
ESTAT - O{L\ C,_ 4_1;\\01&&0&(3
: Mean: _ N Median: Med

Range: [Y10X=WIN igr: _Oa-(,

Creating Boxpto&s.

Jessseeay SENepbRansssdaRsNanisRdeaRRaENSNSHERARTNR Bhsendagnusassavusans adEmSRAGBEARSEINEN H RN NN PN AB N UEN IR NS U RAS UGS E BRSNS IS DB U

A boxplot is created using the | W X W0y SMY\WQJ ;
: The box is made up of the G_ G\i-&’f ﬂlllﬁﬁ\h\m Qd.lm ,and Q;_(jhﬂ_d_qm \e}

ek are located at the m&ﬂ'\m\\m and _ TN

Let’s create a boxplot out of the data below.

75 | 86 | 100
62 | 73 88
89 | 91 54
92 | 87 86
81 | 80 94
77 | 75 64
66 | 70 81

min. 8%
Qx5
Med: ¥ «~}r————t+—t+——
By WS 50 o Bt 0 N [V SRS
11 VERITY




We leawrned how to- use the calculator to-find meowny, median, ronge, and IQR.
We cowv also- use it to- create histograms and boxploty. First, we will need to-
enter the datw into-the List inthe calcwlator exactly asy we did before. Here are
the stepy to-create these graphs:

Creating G'm'olas on the Calculator:

S ARTLERR LR A LRI LR R LSRR LA R AR LR R L e N e

i 2ND - Y= (STAT PLOT)

Press enter on Plot #1 and then be sure to select “ON"

Type: You should see an icon that looks like a histogram (last graph in top row) and two icons that look like
boxplots (first and second in bottom row)

The first boxplot icon is called a modified boxplot and will be the one that we will use

Xlist: Enter the list that you entered the data into (usually L1)
Freq: 1
Zoom — ZoomStat (#9) will make it so the entire graph is visible on the screen

Try it for the data set above!!!
Obher calculator information:

Histogram:

Window — xscl (changes the bin width)

Box Plot (Box and Whisker):

Trace —» use right and left arrows to see 5 number summary
(Min, Qi, Med, Qs, Max)
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Integrated Math 1 Honors Name:

Unit 9: Statistics
9.3 Date! Period:

Part I Objective: To compare two data sets using double box plots.

Warm up: Use the histogram to answer the following questions about the data.

a. What is the range of the bin with the largest frequency? Final Scores

-0 o 0¢x490
b. Which bin(s) has the smallest frequency?
Q-0 O&% 420
Ho-50 OF Yo sxe=p
c. How many students scored between 70 and 90?

!
|
|
|
|

Qe1D = 2L Svrudents

d. In what range did five students score in?

Qo- 1o or Qo < % & 10O

e. How many students received an “A” on their final exam?

D Students

When comparing multiple datw sets; boxploty are the easiest graphyto-use. They cav
be draww stacked wsing the same number line and scale. Histograms and dot ploty
would be difficult to-draw using thig stacked method,, so-we will stick with, boxplots.

Example 1: On the Wechsler Adult Intelligence test, one of the subtests Dlg't Span Performance b)

is called the digit span task. The score represents the longest list of digits Smoking Status
that a person can repeat back in correct order immediately after
presentation. Use the double boxplot below to answer the questions = & _:'—‘
that follow. ﬁ N T
c  E—
a. Which group appears to score better on the digit span og;. & '
task? Explain. e
:9 92 = ]
NQ\'\S{\(\Q\Q@(—S — e\ler\\ =Xore ' ‘e g © R
Lve. Nuwnwer S\wrm\oﬁs LlaS \N?yer, g — =
5 - . C [} ¥
\df\.\dscoc.!r\n\o) Hnax Wney Con yecal mMavs § < :
b. Which data sel appears to have a larger spread? Explain. @ _—
I |
Serokers- vansg 1S Yoiapyse oo nonsmokers . smokers

QAR = = &ex



Example 2: Use the double boxplot below to answer the following questions.

Ages of Oscar Winning Actors from 1975 to 2004

| | | | | _J ]
20 30 40 50 60 70 80
Age
"A" denotes female actors.
“B" denotes male actors.

a. What do you think the stars represent?
Daxo. Thod doemt Hix e rest — We cas\ dnexe Sudiers

(We'l) dincuss Wis wore \arcr)
b. What does the double boxplot suggest about the ages of Oscar winning male actors?

Mok Gekors Tund ty W fore Beasxs 0 trey Oeh further 1oty raic Lers

Example 3: The following data represents results from an agility test performed by fourth graders separated by
gender. Draw a double box plot to compare the data.

Boys | 22 | 17 | 18 [ 29 | 22 | 22 | 23 | 24 | 23 | 17 | 21
Girls | 25 | 20 | 12 [ 19 [ 28 | 24 | 22 | 21 | 25 [ 26 | 25 | 16 | 27 | 22

Fonetn Cvode Adiley Tesr Seaces

B
min, |3
Q@
mad: 22
Qs: 23

A | | |
e 29 Boyd '— =

w . W — — i
Min: 12
& 20 10 = 10 25 30

med. 13
Qa: 25 SUM'

o 28 How do these fourth graders compare in terms of agility? Consider center, shape, and spread in your
analysis.

Gir Vs> IL "

1 'Y i 4

4 " N A [} [
L] * L L} ' A ' + = =

Gl Yove o larger raras of asyiny levers,
Boys hoa o eper Moadmom Seove
Girs hod o Nc:)her medion Scove |



Freq

Part Il Objective: To analyze and create graphical displays from a set of data using a graphing calculator.

Example 4: Use your graphing calculator to make a histogram regarding how many hours a week our class listens
to music. Nywiy of Hoors Spent Liskening 4o Masie or ek
B My Cosires 3 W Clasy

Class Results:

zb‘-'lliillllrl‘lsllllivlll:llllsilll:lll:llll:nlll;sctsiol.:lru{l- 4/ 0 0 ? /D
L SR U ST S W SO A e T R J
18 :.-4;-«..;...:....5..,.:.,..:....-;...:...:...:...:...:.,.T... q 2,
. AU R SO S O N R S 3

' ’ . ' L] ] L] L] L] L L] .
T EEPTRES! TR Suvs v v fvipen frev el vainads wndon 0 Is %8

: TH I B B R B R . 5 n ¥
P (2107 HE R AOE S IR N (O S T SO A S :
177777/ WE IR N 00 00 D YR S
o [ ' ' ' ' [ [ . U '
B-Qar:il.lt ll‘:l.ll:ll’l!‘lll:llptt{!l:lll:u ||‘| :-l ]

\ ‘ T v i
R IEErRee ,,,,._‘ _

i - . . L

.-p-n:iiul : ‘lll‘.ill{lllillt}‘l-il'!‘lll;'ll'll Jone
VB L G toeiiyes dunn dven sun s P :

f ’ *
HLLY, T a7 50 A0 T :

136 Z3.83 H Bt B (=78

~ Jime ( %wﬁ)
Answer the following questions:
a. Which bin has the largest frequency?

O~1> L+

b. Draw a conclusion about the data you found.
A ot of Hrudents fisren fo mulic Yoetuseen

O -13.6 ours per eek,
Noboay Woieny e more then B2 heurs of mudic ey week,
Example 5: Use your graphing calculator to make a boxplot regarding how many hours a week our class watches

television.
Class Results:

Amourt of Pours Spent Wodcrnirg W T 0s, B 10,0, L, L, D,

for s, Guaia-'s &% Youwr Uloss
5, \\| i, 4y 3|n_\.|\' e

4—+ t i
o kY P q .

Time (Houy Y

T
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Integrated Math 1 Honors Name:

Unit 9: Statistics
9.4 Date: Period:

Objective: To classify the shape of a data set and choose an appropriate model.

\loca\butarj:
_ Classifying the Shape of a Distribution: ;
E Symmetric: A %’((w\r\ ¥ Nog & verhicod Ling of Uniform: m\v\mm( bnd QL Vadeh Qwe Vb\)ﬁ)h\ts the §
: merry. Aopvorimately The Soume Qwwsuny L. i
of Okt S e vight 05 taere 1% 00 the Lefe.
; Y R N = :
Skewed Right: Tgs\ i§ % *\/\LY'\(\N oF th O\)Vb‘{)\q, Skewed Left: Joil 1§ fy e 1efy pb Wt (;Smpk. g
: s
_ Unimodal: (g, Poak Bimodal: T\M DBKS- ;
Multimodal: Thy Lt tr e ()Q&J(%- Outliers: Extreme (oo fhod does hat waken oY E
: By wibn Yae vel of e deso. i
: :
. | m o



Example 1: Describe the shape of each distribution. Then, match the histogram to its corresponding boxplot.

1 : | 2. 8- 3
2 L=
1 3=
0 0 ]
4 8 12'16 20 24 28
B~ Unifore - Sawed ek F - Qymveic, Wrinmadal
owHiY'§
4 5. == 6
—- ' f
,~ S Yigpy A - Univod) W] ouiss E - Symmetvic, inimsda
60-.. MO O e
A) B) Q)
- -
D) | E) F)




Example 2: The salaries for 15 NFL players from the 2013-2014 Superbowl champs, the Seattle Seahawks, are

listed in the table.

a) Do you think the data is symmetric, or skewed

left? Explain. . Sidney Rice $9.7 million
: o W IBAS (s Qe Marshawn Lynch $8.5 million
5 D\ﬂl&ﬂ& m %(D‘O““& N ‘Ww L Percy Harvin $4.9 million
OB o D ailint) Thege oduey Creoke o Michael Bennett $4.8 million
_ ) Cliff Avril $3.75 million
ta| b the \I\AO)V\UI wad. Golden Tate $880,000
Russell Wilson $681,085
b) Based on your answer in part a), what measures of center and | Steven Hauschka $620,000
spread would be appropriate to report? Richard Sherman $600,606
Doug Baldwin $560,833
' Jeron Johnson $560,000
N\Qd)(u\ Md l&p\ Jermaine Kearse $480,000
Spencer Ware $360,535
Michael Robinson $326,470
. K T 298,
c) Calculate the measures of center and spread that you orey Soomer 200
reported in part b).
Medion = ¥ D, 000
[0R=*4,310,000
Example 3: The average temperature for 14 US states are listed in the table.
i : i i Alaska 26.6
a) Do you think the data ig kewed right, or skewed left? Explain.

) Doy ¢ e g ° = ; _ North Dakota 40.4
AGSKO gnd Flovidd re Lxveine vales So ey Minnesota 1412
G‘HS 3\_ Q : jfh Wyoming 42

Ly och other . Utah 48.4

, o Ohio 50.7

THe VK of +he dodon s fasvty ety distripured. B 517

b) Based on your answer in part a), what measures of center and spread New Mexico 534
would be appropriate to report? Maryland 54.2
Kansas 54.3

o Georgia 63.5

NMan ond SJ‘ Md&d Do oy Texas 64.8
Louisiana 66.4

Florida 70.7

c) Calculate the measures of center and spread that you reported in part b).

Won= 51 F

Srondard Davarion= W0 F




Determining which datw representation iy the most appropriate

Symwetric

Skewed left

Center:
What do you know about the mean
and median of a symmetric graph?

thuy Snowd e Hhe Some!

Spreadz men=median

Skewed

Skewed right

What do you know about the mean

and median of a skewed graph? ,_._W:V:\fgb
)
Hyve differnt
/M’MK\M Lob B

mmd\m\ non

MEeA o ¢ Meox Median P weoan,

Range: The usefulness is limited because it is affected by outliers and skewed data making it a measure that is not

typically reported in statistics.

IQR: Much less affected by outliers and skewed data making it an appropriate measure of spread for these types of

data

Standard Deviation: Affected by extreme scores, which can be caused by outliers and/or skewed data, so it is only

appropriate to use with symmetric data

I sty
If data is symmetric, report: If data is skewed or has outliers, report: |
Center: Center:
i Megin
Spread: Spread:

Yondovd deviodian

NS




Integrated Math 1 Honors Name:

Unit 9: Statistics

9.5 Date: Period:

Objective: To identify outliers of a data set.

Calculating Outliers:

PRAARAARAAARER AN RS SN NN AR AN AN SN RN NN AR N AN AN NN NS SN N SN AN AN NN NI NSNS EemmEm R R N R R R R R S R EREAEANRENANANENEAREREEE A
"

¢ To find outliers, we use a simple formula based on the components of the five-number summary.
Upper Fence (or Upper Limit) = Q3 + 1.5(/QR)
Lower Fence (or Lower Limit) = Qy — 1.5(IQR)

Any data point(s) that fall outside of these values is considered an outlier.

EEFsTEISEYIRENSESNESSTIETERE

Examples: Check for outliers in the following data sets. Check your answers by creating a modified boxplot in

your calculator.

Q- 0

a. Temperatures in Chicago for 10 days in February b. Final Exam Scores
6 4 68 |70 [73 |80 |80
8 |12 Q.- 0 81 |82 |85 |84 |86
15 |15 88 |83 |82 |80 |[81 .
Qa- 2D Qa -2
15 |20 90 |91 |94 |99

IQR= 10-10 =D

22 |19

Woper Fente 2041518 = 35

20 |45 |0 R%- W =%

Upger Ferce g3+ 5(2) = jop

howxr Fence: 015 ()= )

) -5 00y = 7D

Outiers? Nes, 49

AAEsARASARASARSsRsESREEEEEES

T T T L L L L L L P TP






Integrated Math 1 Honors Name:

Unit 9: Statistics
9.6 Date: Period:

Objective: To compare and contrast what the different graphical representations display.

Warm up: The following data represents the numbers of points scored by the winning team in the Super Bowl for
the last 10 years: 43, 34, 21, 31, 31,27,17, 29, 21, 24. Determine the indicated statistical measures.

a. Mean: Zq_%
b. Median: 2%

¢. Mode: 2_\ oa :_,)\

d. Range: B micen 221

Example 1: Given the following data; find the five number summary and create a box plot.

Final Exam Scores:

68 |70 |73 |80 |80
81 |82 |85 |84 |86
88 |83 |82 80 |81
90 |91 |94 |99

Rve Numioer e Firod Exorn Sxoves
My, BB
Q\'- 80 I

wed . 2 ] ‘
Qa: o8

A qq { L ! ‘. = 4 A -i

Measures of Center:
Find the mean, median, OR mode - your choice! (Hint: which can you easily spot from the box plot?)

box ploe %



Example 2: Given the following data; create a dot-plot.

Below are the results of a survey asking students how many hours of sleep they got the previous night:

9 |6 (10 |8 |6 |7 (11 |7 |61]9 |7 |7 |5 |7 |8 |7 |7 |7

L]

L]

[ ]

.

L

® ®

g e
I S SR T Y
’ L v T I 1 1
5 L 3 g 9 1o W
: Hours, of Seep .

Find the mean,mccllan,%\R mode - your choice! Mode = 3 % 2oty Yo veod ofC Ane cgo.p\

IS ok far e Yol\eI- one
Example 3: 1 gathered data on the temperature in Chicago during 10 days in February: 31,31, 61, 37, 39, 46, 45,
69, 41, 53. Given this data; create a histogram.

Ch'\c.mgo Terperaturey V0
i ~
54
-
§
S
)
g
k2
.
r‘
3 4oy B0 gqg WA 3B
Teraperosusre .
Find the mean, median, OR mode - your choice! X Neivrer are @595'\"’ veod ofF e
Meorn =453 Meaton =43 Meaes= 2 AP R

Example 4: Using the dot plot given, create a box-plot AND histogram.
O DAL L 55555 6 66,9

Hours Exercising per Week
5 & E\Q’G‘Eﬁ e Weex,
&
o 00
® 90
® e o ¢ 0 @ 1&
CTiseserss g
Number of Hours g |
4 Exercize per Weex, Lg 57
. 5 bx
o -
q | |
' | ] (—
'€ 3L sa 3L q g
— t— ) ——1
(@) 5 lo Hc\.\—\’%



Integrated Math 1 Honors
Unit 9: Statistics

9.7

Objective: To organize quantitative data with scatterplots.

Warm up: What are some important aspects to include in a graph?

= Lojge) s (Wnits angl noiger

Scatber

WeRsENONENUBRUBRUN

Eww

e sEEEINEETETRERRESS

NN AN SN NN AR SRS N AN AN AR ANE NN SN NAR AN AN AN AR RAS AN AN SAARUNAARSNES

- Hire

Name:

Date:

- Counting by a (oot NoIRE - oY e0xes (A€ wot Sarfing of 3ex0)

fl.o!:s:

One of the variables (the \MWU\dﬂ\b

and the other variable (the de“U\dU\JL

A scatter plot is used to show the relationship between two quantitative variables.

Period:

R PUNSANTEUBFEBUNNESVRNDF WA ND USROS nn-pn---uu---n----l-lll---n-i-lli--nn-----------in-;Ii(llil‘-llll-ltlin!ll-lulqllll--nlﬁll

variable) goes along the PGB

Example 1: Create a scatterplot for distance vs. airfare,

Distonee v8. A fore

variable) goes along the \S’M&

4B e RS AN AN A AR AS S AN ARG SRR

feessssusssssssasnsanss

LOWEST-PRICED AIRFARES FROM BALTIMORE

Dl |

A Dﬁ“_ a“m“@ b Alrfare
Allanta 576 P64
Baston 370 $124
?_5“' chl(ﬂg‘) 612 $143
Dallas 1.216 $260
/-\ Detroil 400 $1a1
6 o Denver ) 502 $216
200 Miami e FI180
New York 189 H108
i - ¢ 8t Louls 737 $180
é .
g 1w E
®
loo
00 B M 40 O w Y 8w %0 /w0 w  j20 /3w
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Example 2: Create a scatterplot for hours of sleep vs. math test score.

Hours ol Sleep 9 5 6 6 8 9 10 7 6 8
Math Test Score | 93 | 70 | 77 | 81 88 | 91 76 | 18 | 68 | 100
Houxy oF Seep & Modn Tesdr ove.
oD
o~ %0 ® #
> .
\5 30 p? 4 I
3
3w ;
-
3 b
Q 0
2
£ &
p=
o>l
20
{)
- !

2 b 1 % 9 10
Houry of Reep

a. What are some things that you notice about the graph? (If you had to describe it to someone, what would you
say?)
Povntg foll 1 e Qe %QXW(}_\ OYe QL

Ay o numboer of owrs ofF eep Inerense, Fesy
Seovey fond v WnCrense.

b. Does it seem like there could be a relationship between hours of sleep and grade on a math test? Explain from
what you see on the graph.

Veo- 05 Seap increosed sudich YESt Seoves.

jeodly, tis oot haggen begase i Upu. ety 10 M, Wowll howe
S 1 Sudy 80 YOO Cors Wik e W L Ve g Loogs.



Creating Scatter Plots on the Calculator:

L e L e FEHE e FEEsEEETEURBREEY ua

o

.
.
-
=
-
#
"
-

1. Enter the x-values (independent variable) into a list (usually L1)
2. Enter the y-values (dependent variable) into a list (usually L2)

3. 2nd —» y= — Turn the stat plot on

4. The first option under “Type” is a scatter plot

5. Be sure that Xlist is set to the list used in step 1 and Ylist is set to the list used in step 2
6. Zoom — Stat (shows the graph in a perfect window)

7. Trace allows you to pinpoint an exact ordered pair

IR INEEENNNEANESSIDIRNNE
@psssassEEnEGSssssasANSIEal

L L L L NPTy Y Py Y Y]

Predict:

a. Do you think that waist size and body fat percentage have a relationship? Explain.

Begd

b

b. Do you think that weight and body fat percentage have a relationship? Explain.

c. Which do you think is more closely related: [Waist size & Body Fat %] or [Weight & Body Fat %]? Explain.

Let’s check it out!

Enter the following data into your calculator.

Waist - L1
Weight - L2
Body Fat % — L3

Hint: There should be 20 data points in each list!

1. Graph the scatter plot forngé\is\,tS'Ls Waist Weight Body Fat Waist Weight Body Fat
size vs. body fat % in your calculator (in) (Ib) (%) L3 (in) (Ib) (%) L3
; L1 L2 L1 L2
and describe the graph. i TR g S T 5
The gainds Soem o teditare K5 i 21 40 | 240 20
08 DO0USY Shae bareoles, Yosoy ol o S R =
pLET Sl mitids, Oy {58 200 | 15 | 36 175 22
L N ~ - N I 32 168 9 .
DLy | 32 196 | 22 44 246 _ 38
2. Graph the scatter plot fo \-/Lveig'ht?> | 40 192 31 33 160 10
vs. body fat % in your calculator and | 41 205 32 41 215 27
describe the graph. | 35 173 21 34 159 12
. 38 187 | 25 | 34 146 10
The pRees O3t eyt Spvesd | 38 | 188 30 | 44 219 28

ok, ouk PN Qe 1 fliew
e Qo poom.




3. Now that you see the graphs, which do you think is more closely related and explain: [Waist size & Body Fat %]

or [Weight & Body Fat %]

st g and oty f04 % = fhe ponis e ks Spread o (mire eongigtn )

Example 3: The following graph shows human height (in inches) vs. wingspan (in inches).

Human Height and Wingpans
a. Describe the graph. Wingspan
The poinds Seem fo Show frad an gy -
inodse in height madches With an
Incvese in wingspan. 751 s
b. Do you think there is a relationship 70 t
between height and wingspan? Explain. . N . ‘ I
Tawre oppears fo be o relokinship |65 e I
bueause the date almaest favms o .
o 60 .
Une ard it VOY Spread ot |
55 | §
- ll
c. Using the graph, what is your best 50L, = | . s
prediction for the wingspan ot someone who 50 5% 60 65 70 ™75
is 6 tall? Explain. (432 e Halght
Seraewshaeve etween 6% =43
Tiis Wl Lreake O pivr Yok Hrg 10
NHEY vk e siers .
Describing a Scatterplot:
Direction Form Strength

Pk - Inoresse
Ay X InCrenses, \b\r\umu

Lhaes - tinds Oppeoy 1 e
Roveey, O Ving

A0 Larvey, & Cledy oo

Sheng povels ok \*L‘ﬂ% livtle
dedioson Qo e ok
ona %M (ADIHTUNE -

Ng.gw\u ~ Deerease
AS X In0renses, |y detrenses

Nbn-Lingay & Q0nkS W Lty
COXVL Y NNt VO Bovigus
Qm\"cuw.

indeyode : govats NN Serre
dovioxon Cvom e oL
prdlyy QYL SIVEOS Ou D
e ik

Wkt peinky Wooie ChRNioHen
o Fe postor Wdye Qe
Y AN ORI TNVY

atme WaNe b padienn Yo the Yine ¥




What would this look Like??7??

Perkict Bsite 5

a Weak
Coveelation %SHM (ovrelation Asite Crveelah
i ’ 2 L
. »® " e & o

°

F3

'y
o
PSSR

I
N Corctlakien ”@ e &rr dﬁl’}ﬂ rrda

591.]”4 forfect Méjaﬁ‘f‘ff

Example 4: Describe each graph. Be sure to comment on direction, form, and strength.

A) B)
o. N )
?h’%\’i\\m_, NN, S N0y
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Analyzing a Scatterplot:

Association

Correlation

Causation

T Sl VodithoWs s
Joe X OF R\RHowswip

U\ W Y\&m%&xi\\x Linear)

The iy \diables owe o
LINEAR. 0SS oHion

(ause- effeer vulationShie
Aseciodion # (ansokion
Covviodion + (gusadion

¥ Consodion Cannot e proven
SRR (ol

Example 5: Decide whether you think each situation would have a positive correlation, negative correlation, or no

correlation.

a. The number of loaves of bread baked and the amount of flour used.

V dERNL

b. A person’s height and the number of letters in the person’s name.,

Nine

¢. The number of mailboxes in a city and the number of firefighters in a city.

pﬁ‘o\’(\‘lt

d. The price of a hamburger at a restaurant and the amount of hamburgers sold.

Nooprive

e. The amount of time you study for a test and the score you receive.

Prsptine.

f. The amount of crime in the summer and the number of people who eat ice cream.

Posve

Example 6: The data table shows the temperature, in degrees Fahrenheit, and the number of people who attend a

local carnival.

Day Temperature (°F) Number of People
1 68 280
2 75.2 360
3 96.8 450
4 89.6 420
5 82.4 400
6 100.4 500
7 93.2 475
8 78.8 320




a. Draw a scatter plot for temperature vs. number of people. Check the graph with your graphing calculator.

(rnival Herdance

52

430

3%
3o | |
3l — )

Number of &J}”k

o
%%%&8590‘15!113!05!10”5 170

Temperatue (F)
b. Describe the graph - be sure to comment on direction, form, and strength.

The j" aph Shows g posidive, mModer 664, Unear a8 oCiation,
Wwhich (ot ke (onsidered  fovrelation -

c. Is there a correlation between temperature and number of people who attend the carnival? Explain using
statistical concepts.

/053'59' = #LU"C IS A LI‘P\W %SOU‘Q,—{;‘OW 5o )+ 1S /)0331}/{’ MM‘ G
(orvtlotion  Qxists  between Hnper abure and - the Humber o pegple
whe  atterdt O Car nival:

it Seems [ o%icai Wt an increase in turgeredwe 8 paived with
an increase in &ttfendance.
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Integrated Math 1 Honors Name:

Unit 9: Statistics
9.8 Date: Period:

Objective: To calculate the linear regression line for a scatterplot.

Warm up:
1. What is slope intercept form?
= MY +phe—
9) y. %—\n’texup’r‘. (O ‘\03
Vi -
Slope = 7&—& = \‘..-——; 4*
2. Graph the liney = 2x + 3 T 3. What is the slope and y-intercept? Explain what

2 these mean in context.

Wepe: T Yot - (0 o))

g
v

10 fnin =
e ST 2 g 53

Bvery 33 naudes s 3

),

If a scatter plot appears to-show o linear relationship (_ (Axe\arion

then we couv wse our calcudators to-find the equation for o line that follows the

general patterw of the datw. Yow have probably heard the term “line of best
fit.” Iwstatistics, this iy called the least squarey regressiovw line or ineawr
regression line.

**THIS CANNOT BE PONE WITHOUT A GRAPHING CALCULATOR* *



Finding the Linear Reqression Line Using a Caleulator:

L L L L Y Y N N Y R L ) sNssusasS wsSPsuUsSsEEREBEBEESBER svANesnannsnEn SsevsussnssuEs avaCEABEEEsanFEBaARURED

1. Enter the x-values into L1 R'::\ SYon  Equadion:,
2. Enter the y-values into L2 . ~
3. 2rd > Y= - To create a scatter plot i v_;it&: T j = OX+b
4. STAT - CALC - 4: LinReg (ax+b) 7 XK
Al lé—\merccp\-.
Something like this will pop up on your screen: 1 HRE‘g
a _S\npe H=gx+

r2; % Dﬁvaﬂoﬁ\on(m(umﬁed Qafb-g ne nacie

==
b: _U-iodeycepk b=

b

l"‘

r: Cortelaion Copfcient '

AAAAAAAAARSAARARSRAARASSARSARSEARSAARALAARARSSS . “M—“l.‘Q‘lll_l_llll.“-ull.lll‘ll.‘ll‘lIJJ._l.‘l.l.."&mum'_”‘.lllm.

PR R R e R e T )
e e EE L LR L L P T TR r g

Example 1: The following data shows smoking rates (per 100,000 people) vs. lung cancer rates (per 100,000
people) for the years 1999 through 2007.

Incidence Rates - per 100,000 people |

a. Create a scatter plot in your calculator.

Year :Smoking **!Lung Cancer*
b. Describe the direction, form, and strehgth, 1999 23.3 93.5.
2000 23.1 91.5

S)WGY\% (o mederdie) 2001 22.6/ 91.0 r
Pooibive 2002 22.3, 89.7.
. 2003, 215! 89.3|
Liveo 2004/ 20.8 87.8|
c. Calculate the linear regression equation. 2005/ 20.8 86.6/
2006/ 20.8! 84.2|

2007 19.7/ 80.5' |

n

lj= 205 % + 1L.04 | | |

* Source: National Program of Cancer Registries, CDC |
http://apps.nccd.cdc.gov/usrs/cancersbvstateandregion.aspx

d. Use your equation from part c to predict the lung cancer  |** Source: CDC {
rate if the smoking rate is 17.3 per 100,000 people. http:/fwww.cdc gov/nchs/data/nhis/earlyreleass/earlyrelease

%= .05 (13.2) ¥ 12.0M
= A3 o WO peye.
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A linear regression equation can be very useful in predicting what could happen for an x-value that is not present
in the original data. This is called D.'f\‘“’&.@h\ﬁﬂ‘ibﬂ . However, we have to be careful when

using the linear regression equation to predict:

e T

]

b

§ 1. Itis only a prediction! It is not necessarily true.

§ 2. The regression equation means nothing if the data 18 Nn- ‘L'\m(w

: 3. Your equation technically can only estimate \5’ Vae s given

' N-values

E 4, Predictions based off of values that are QUXlier S are likely to be inaccurate.
ipmﬂmwwmueﬂunugwmmm 2 LI IR AT v.-MAMl.naWntMMuﬂMMIMMMj

Example 2: The following data shows the cost of visiting a horse ranch for one day and one night for different
numbers of people.

Nuwber of People 4 6 3 10 12
Cost 250 | 325 425 | 525 | 600
a. Draw a scatter plot of the data. Number of Tropte 5, Cost of Horse REfen
b. Describe the direction, form, and strength:T
[
o
e 5"10
S 500, Positive | o)
i %30 :
Lioeny oo
Yo
"
4
c. Calculate the equation of the line of bestz ¥ §
fit ~~ e
' Az
P o
N é g
. 3%,
B = L\r6\l\ ‘\‘\05 - 4
8\a
(&1
Pkia)
d. Use your equation to predict the cost for 2-50*,
15people.A \ 72 3 % 5 & % g 9 1 1
% =45 (1) ¥ LS
_ $'-¥L3fb Number of People
e. Interpret the slope in context. f. Interpret the y-intercept in context.
- ACo: -
Slope = A2 = SO Toeres 0 Fo¥ fop of $y5

' A pesp\e

For Query QA3 onal peran,
e (o NCxeays by *AS



Important Aspects of Linear Regression

NusWbdesassEimNINESRUERDURGE sissesnsnnpaneanws saRGRUNENN LR Y desmpREEOBANEY saseus sGBursussseasmRERE
-

i Sofowr, we have just beew using owr oww judgment based ow av scatter plot to-
determine if o linear model iy appropriate. There ave many otheyr move

accurate wayy to- do-this! This iy great news for those cases that yow feel are
questionable. For this class, we will stick to-checking three things:

1. Always check the SQQ"(‘\'{Y (‘)\h’( ok e dm‘@. ?'\T%‘

TrTTTTTssTTTTYEY

rryTTwew

first

SveslsseOmuERS esspsssEscanblisinsaawy

E If you determine that a linear model may be appropriate, find the equation of the line of best fit with your
¢ calculator. On the same screen as your slope and y-intercept, you will find two more things:

b

TrvrTwsrTTrw

i set of data.

VassaassmessnaANARIASARS AR SRS,

F2or b of Nowiofipn Oeesinted Sov oy ¥ undel (e bigper, Pee \eiter!)
3.r COMROKN0 (O08Bctnt (e clasey ) ts 4, W ot

' These three things together should give you a very

good idea of whether or not a linear model is appropriate for a

Let’s think back to-the weight; waist size; and body fat percentage datu...

Perform a linear regression in your calculator for waist size vs. body fat percentage:

a: ?,.'L’L.
b: ~Ll B
re. 0.3%F
r 0.9%F

suwy

PBANIRIBRIANTASAANANARIALHRBAARANALYSADARRBAANSRALAARE RN AARSARLALREASLAARAARASARRAR Mmmmnyf

Waist Weight
(in) (Ib)
S 7 S (R
32 L 475
_36. ... 181
38 200
33 | 159
39 |19
40 | 192
a1 205
35| 173
~ 38 | 187
38 188

What does r2 mean in this situation?
3% of voxiodon 1s actewored for oy e
mede). 21.%), comed from okbey Fo.Giovs

(Qender, 60p, diet, aie-)

Body Fat
(%) L3

Waist Weight Body Fat
(in) (Ib) (%) L3
55 RS N -
33 188 | 10
40 240 20
.36 175 | 22
KT I T, e S
44 246 38
33 160 | 10
41 215 | 27
34 159 A2 .
34 146 | 10
4 | 219 28

What does r mean in this situation?

Moderake, prsvive yeloion

What do these pieces tell us about using a linear model for this data?

A lineox moded i3 foivly ccuyoke for WMQYND e dodo.




Perform a linear regression in your calculator for weight vs. body fat percentage:

a: 0.2499

r 0.697

What does r2 mean in this situation? What does r mean in this situation?

4357, of yorioxon iy Gecounted for \I\lﬂ ok, DN (v t\odion
by, ¥ne tode) 6nd 5157 Cames from ‘

ovnex Fackors.

What do these pieces tell us about using a linear model for this data?

A lineox YAOAe\ Caodd SEN be Qpprsyrioke, bk yapudd Ok e o vory Q600
mModed fov fws dara.

Which model is better:@ist size vs. Batly@:bur [Weight vs. Body fat]? Explain using our NEW statistical
concepts.

|. The Scorreyior 19 WXL (psisent 0nd Wy O Ve OloNIoNS l‘u\qofr vg*ku“.bw "

L. Toe 'k of vovioyion Prom owrside QRAXTEs 1 taudn SMONEY fby U0 St Ve bodv Fox-
. ) . . % . .

4 Tee v N0 16 Cloey T 1, when INAIORS 0 S VLGNSR NP

Fun Facks about the r? and r values:

-------------------------------------------------------------------------------------------------------------------- NisdvenssesvssERINRERRRELY

r2 must be a number between OJD“{,.\) and j_ ( \N\o“k
- Miajer pexcentones ore oetver
- No et Volue We Qre MOOKNG £

~Chose 4o+ foeons 0 SN0,

ABA&AEFeBLAREESARZARARAD

A R e e e e LA s T

r must be a number between — 1 and 1— pOSITIE CERZES H
- (e b -1 MRS 0 SHYocg,
!A-ﬂull!”‘.llllllﬂ!ll/l,l,ll.‘,‘,l:l‘llil‘l»!!Dm!h‘ll.l,rl-llI’QlI_,[ll,‘A!l,!llpll_l_ll_anlllllql‘llt.llll‘..lll‘.llllllll.lllll.l‘nm{MQS\.LPF]!}IS&n\YI\iIl'.lll‘ii
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Example 3: The data given below shows the height at various ages for a group of children.
Age (months) | 18|19 [20 |21 22 |23 |24 |25 | 2% |27 |28 |29
Height{cm) |76 |77.0 [78.1|78.3|788[79.4(79.9(81.3[81.1 |82 [82.6]83.5
a. Find the line of best fit and interpret the slope and y-intercept in context.
'y\ = (L339 x A Ul .S_'\Emf. Cnivdeen Orow ii“"' Wnen o oniad \D Ry
633 o per oo, weosire
FRSRER LRI Con .
b. What is the residual of a 19-month old child that measures 78.2 cm tall? What does this mean in the context of
the problem? Res
A 1dbad = 38,2 -3+, qeen
V= - 63 (19 + g, s =
= 3 apgt \ -7.\\3[

T ahild 8 doiler o
Wres 1S Yo we Srpecia.
was gathered? Explain.

c. Gene Poole’s nephew is 2 years old (24 months) and is 80.2 cm. tall. [s this reasonable based off the data that

= . 6530 (2) +Lh 98l Residuod = 30.7-9p . 1592

*l.owg]
= 30-15%L

Thig s veosonadole. His negved is oy Wignrly oler Yaon (k1% pradicked .

({‘-_

A. Fnd Fne resdual for an 18- monn Svad aniid

L3729 (18) ¥ L+

)

Fo. 2840

Faken fronn talove re cnild 1S Srewter
"4
ReSauay = THo —F6. 3345

than orediated)
T 0.3B4Y
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Integrated Math 1 Honors Name:
Unit 9: Statistics
9.9 Date: Period:

Objective: To calculate and interpret the residual.

Warm up: Determine the upper and lower fence for the following data set and state any outliers:
61,10, 32,19, 22, 29, 36, 14, 49, 3 Q\: 14 Q& Yo

Lowser Ferce: |’-\'-~\."3(2_')_\= —\9 I6R.: 22

Kpper Ferce: Ao+1.5 (uS’ 9 \MD outliexs l

Calculating the Residual:

hnnaau--.---nin---b-------.-n-----.i-i--nI-----i-..----n--i----.n----n-u----l-nhnhnnpmu--hu-iuhni---u--n-n--i-uia-------nn-l------it--il---i-q

A residual is a measure of how well a line fits an individual data point. Itis the vertical distance from the
point to the best fit line.

Residual = Actual Value — Predicted Value

LR L LR L L L L L L R e LI I T T T m

Example 1: The median age of men to marry can be predicted by § = 0.125x + 23.2. This was calculated by
knowing that the median age of men who tied the knot for the first time in 1970 was 23.2. In 1998, the median age
was 26.7.

a. Use the equation to predict the median age of men who marry for the first time in 2005,

Zoon-1qte= 35 § = 015(3dy+232

f] 27, *.'3-?5[

b. If Harry R.M. Pitt got married at age 24 in 1998, calculate the residual and explain what this means in the

context of the problem. R
Q= rer- SHAV = 24 -7, F =|-
(= ou25(28)s232 24-2o=[-2.4]
= 2.10:!- Ha:m__)) c:5,+ Moasxecs OF on o \her o.%ﬁ

an Tokad Wy exeecied,
Example 2: The following data shows the cost of visiting a horse ranch for one day and one night for different

numbers of people.

Nuwmber of People 4 6 3 10 12
Cost 250 325 |425 | 525 |600

a. Determine the regression equation for the data.
~
Y= Hon+ (5

b. If the Mr. and Mrs. Gusler and their two friends decide to go to the horse ranch and pay $268, calculate what the
residual is and explain what it means in context.

SRR SICHRVEN ReSsdual = g5 ey everpona.

= 2ney —@‘



