AFM - Unit 1, Statistics Name
Notes 1.1, Central Tendency, Box Plots Date Period

".esson 2.1, Measures of Central Tendency and Box Plots (AA text pp. 76 - 80)

e Measures of central tendency, also referred as measures of center, refer to different
types of _(CWRNOGES-

o The most common neasures of cenfr‘al tendency are _Meax/ , Meditry
and _imnedd

MEAN - |
o The symbol for the meanis __ Y, which is read as X-par .
e Another symbol for the meanis _ (L ,whichisread as _{1YC. L) .

_ %NUJ\’)DC(S MUSt be v raer frry e ™
MEDIAN 7 i orer from duewt to greatost-

e Median refers to the _tclcile.  value of a set of data once it has been ordered from
least to greatest. The median of a set of data with an even number of values is

N0t a number 0 ThG dafo sek . Sy, 1,4, [5 24,403
MODE é% A‘*fﬁcilbmﬂb&n — . L__?E;/«iz,&ﬂu,

2 & g an
in a set of data.

. Sets’have no mode when

e Mode refers to the number that appears _|
Data sets with two modes are said to be _i-modal
each item of the set has equal frequency

Ex. 1. Salary Data

Find the mean, median, and mode of the salaries for the corporate employees listed below.

Which measure of central tendency appears to most accurately represent the set of data?
Allen: $40,000

Baker: 42,000 mean 5 $54 00T 5 pus 10 Caloudadur
duess; BEES | 04 a Lat dat,
Deitz: 60,000 rneduon - § 59, 600

Eckerd: 62,000 -

Francis: 65,000 modd - & NONE ¥ Sinel ne tprats.

How do extreme values (outliers) affect the measures of central tendency?

e Mean - (_-’haﬁg,ef} S\%ﬁ(%lCCLf‘-ﬁL}i\, ReCaU S

e Median -

* Mode- (0ps NOY Change
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Notes 1.1 Central Tendency, Box Plots

Ex. 2: Backpack Weights
Owen is a member of the student council and wants to present data about backpack safety to
the school board. He collects data on the weights of backpacks of 30 randomly chosen students.
How much does the typical backpack weigh at Owen's school? 9 to |0 ibS.

Q. Qz
{344467777788999*9910101010101013 15,15, 16,17, 20,33 }

\ v rx(
@O e @ (0. 2 \os. mode: 10 \bs. Max

medianN s g
Box and Whisker Plots and the Five Number Summary
Next we will look at Box and Whlsker' PIoTs (aka Box Plo‘rs) They are used to summarize a data

set and to visually illustrate the of the data. A Box and
Whisker plot looks like this:

% T 9 _
——t—
. - )
)

m\)f\ Q, Q. Gz,
The five parts of a Box and Whisker plot for a particular data set correspond to the Five
Number Summary for 'rha'r data set. The five numbers in the Five Number Summary are the

M\n\mwm B /5zmrh ¥ _M&mu___g(‘__ﬁu&m_u_and

WO | nuun . (e an y

1*": Arrange the data in order and find the median. This separates the data into 2 groups.
2": Find the median of the _\°" \ha 1 - and _Zind ined£ of the data set.
Now your data set is divided into four groups, and each of these four groups is called a

67\( 1 S . There are 3 points called_(uai4i Ul (;L“‘l NS  (Q1,
Qz, and Q3) that denofe the breaks in the data f%r‘ each quar‘hle

o Qi is the median of the L((St Inad £ Lﬁ 1o dafx Set-

e Q2 is the median of the . LN ¥C AQAEL pot

e Qs is the median of the pCCcad ol & (.j";. e dedon. Aot
e The difference between Q1 and Q3 (i.e., Q3-Q1) is called the

e The difference between the maximum and minimum values is called the \alnhde/






Notes 1.1 Central Tendency, Box Plots

Box-and-Whiskers plots...
e can be drawn vertically or horizontally :
e consists of a rectangular box with the ends, or _< CJ %}@"’ - ___, located at the
first and third quartiles {
e the segments extending from the ends of the box are called WhisKer

e the whiskers stop at the minimum and maximum values of a data set unless it contains
outT e

Outliers - .

o Outliers are _ SN0 values

e The technical definition of an outlier is a data point that is more than 1.5 of the
interquartile range beyond the upper or lower quartiles. That is, any number less than
Q1 - 1.5(IQR) or greater than Qs + 1.5(IQR) is considered an outlier.

e Outliers are _ 0ol \(LLULS- represented by single points on a box plot.

e If outliers exist, each whisker is extended to the last value of the data set that is
not an outlier.

Examples:






MATH III - Unit 1, Statistics Name

Notes 8-2, Dot Plots and Distributions Date Period

Adatasetis A Set ofy veAdded wiumlsrs . oftun calted data poins
A distribution is Thd w% oy mbesS 1h g dm sed Qre A 1§ buted
A dot plot is O L\ 0€ Cpisting o dichibudion ingraphicad form

Example 1) The heights (in inches) of each member of the girls' and boys' basketball teams at
Holbrook High School are shown below.

Boys' team: 68, 69, 69,73,73,74,74,74,74,76,77,79
Girls' team: 65, 69, 69, 70,70,71,71,71,71,72,72, 74

Sketch a dot plot for each data set.




Notes 8-2 Dot Plots & Distributions

The two dot plots show how the heights of the two groups of basketball players are distributed.
How would you describe, in words, these two distributions?

b G
mean = 129 0.4
medidhn * T4 Tl

modt © T4 1l



MATH III Unit 8, Statistics Name
Notes 8-3, Nor'rnal Dlsfrlbuﬂons Mean, S.D. Date Period

The Normal Distribution
When you draw a dot plot for some data sets, you get a distribution that has a particular shape.
Tt looks like this:

This distribution shape is so common, and there are so many different data sets that produce
it, that it is given a special name. It is called a __N0PMal. distribution. (You may
have also heard it called a E )

When you have a data set that is normally distributed, that means that if you were to draw a
dot plot of the data set, it would have this characteristic "bell” shape.

For a normally distributed data set, there are two values that we can calculate that will tell
us a GREAT DEAL about the data set. .
1. The value of the mean, which is a measure of (‘QH’\YD(,() "’CVM@WM"
2. The value of the standard deviation (SD), which is a measure of or
now Wad 04 . (The greater the SD, the greater the spread of the data
about the mean.)

Example 1: The Rubber Band Launch (P. 85-86 in Green AA text)
You want to find out how consistently rubber bands will travel when launched, so you use a ruler
to launch two rubber bands seven times each. You generate the following data sets:

e Rubber band #1 distances (cm): {182, 186, 182, 184, 185, 184, 185}
* Rubber band #2 distances (cm): {152, 194, 166, 216, 200, 176, 184}

\ s
W e o | 3¢
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Normal Distributions, Mean, S.D.

Data Point Mean Deviation from Squared, Deviation
)Q\ Mean From Mean
Q& Y2 % -2 oy -t
$b | Ut +2 ()" -4
§2 LGS = T
124 |s4 0 0
195 |y +| |
B 128 0 0
135 IS + | |
W |'-|'
~ Suard
Variane = 4" 2.3
1~ 1 v
A
4 of data purdy
Standard dwiadion = \|\ariance = N33 ~ 163

SN Qviance - Aex owerage O Tk ™

e Squartd diffurgnees




MATH III Notes, Unit 8, Statistics Name

Notes 8-4, Normal Distributions and Percentages Date Period

Normal Distributions and Percentages

The Empirical Rule - {ﬂ/u (ﬂ@/* QG’ qq QUJL)

In any 'lﬂ}(%/{/ data set that is AV ma,l,wdq distributed:

Approx. (Q%o/o of the values will be within 1 standard deviation of the mean
-~ Approx. A9 /- of the values will be within.2 standard.deviations of the mean

d
Approx. A9/ of the values will be within 3 standard deviations of the mean

Ex. 1: A group of students weighs 500 US pennies. They find that the pennies have
normally distributed weights with a mean of 3.1g and a standard deviation of 0.14g.

a) Sketch the normal curve for this distribution below. Label the mean and three
standard deviations above and below the mean.

{ A
[ ke V) a3
A%z 3| sut 33% 362
2. 22v
b.) What percent of the pennies have a weight that lies between:

o
2.96g and 3.24g (i.e., within one standard deviation of the mean)? (ﬂ% 5/
2.82g and 3.38¢ (i.e., within two standard deviations of the mean)? __ 45 5/
2.68g and 3.52g (i.e., within three standard deviations of the mean)? 44 7°/°

c.) How many pennies have a weight that lies within
2.96g and 3.24q (i.e., within one standard deviation of the mean)? (/8 ¥500 = 312
2.82g and 3.38¢ (i.e., within two standard deviations of the mean)? .95 ¥ &00 =
2.68g and 3.52g (i.e., within three standard deviations of the mean)? _. 94 x50 =




Notes 8-4 Normal Distributions and Percentages

What if I wanted to know the percentage of pennies that had a weight between 3g and
3.2g?

Calculator Function: normaledf()

The TI83/TI84 calculators have a function called normaledf() which will tell you:
the % of valwer tnat lie witnin a given witnad
and all you have to give it is: _4¥¢. Zaen (morva
mlaro
slovard deidtn

(Note that normalcdf assumes that your data seft is N ovmu% D iSthh bl,uLCﬂ’ )

The format of the normalcdf() function is:

normaledf(_| WX et _ean | Stndand
bound bound deviadion
So if we wanted to know the percentage of pennies from our data set that had a weight
between 3g and 3.2g, we would enter the following into our calculator:

normalcdf ( 5 B4 5\ ; ol"l’ )
Anis Wil give M A4 plcthizge




MATH III Notes, Unit 8, Sfaﬁs‘rics Name

Notes 8-5, Z-scores Date Period
\now e 1 s
\wduu e
J 1L
‘ | | .
e T L 1
| | mean 18D
~ The z-score of a data point: L numpper 9‘!\ Stondard daviahions e oint it
A z-score or z-value can be calculated for a/hu DD]H’H value w a dodn set §
5
' To calculate the z-value for a given data point: ! g
Z = duiation fom man _ dada point — mean X
' Sondard dliafion ., Sy
Ex 1. A group of students weighs 500 US pennies.

They find that the pennies have normally distributed weights
with a mean of 3.1g and a standard deviation of 0.14g

a) What is the z-score for a penny that weighs 3.24g?

Z’-‘ 524 3L= ﬁ,\
Oy A%

b) What is the z-score for a penny that weighs 2.96g?

7= 2e-31 __o014

OH 0. o
c) What is the z-score for a penny that weighs 3.31g?

£= 3‘3\"3\ - 02' “6

, = 004 "

d) What is the z-score for a penny that weighs 2.899?
Z-Q@Olf3l = L S
“‘J O \q’

A positive z-score indicates _ﬂ_d@ﬂ_@ﬁ’f' Lies about e megu_
A negative z-score indicates _ {4 dm VO'\V\‘\’ LS elow ’h'u wman




Notes 8-5, Z-scores

Ex: 2: For the data set in Example 1:

a.) If a penny has a z-score of .64, how much does it weigh?

oud = ¥- 3. 0.ud (014) = ¥-3.)
0-\4 _ CX= 3090

b.) If a penny has a z-score of —2.8, how much does it weigh?

__0’},(‘0-:_’)_(:_#3_-_‘ —CQ%(O”'B:X’S\

914 _o.392 =y~ 3|



MATH III Notes, Unit 1, Statistics Name
d Notes 1-6 Samples and Surveys Date

Period

! 1641 | { " "”‘ FRE
Uns all the members of a seT S0

e P O A R P

.“:,A;.A SOJYW[ ‘ |sPt;PTofGE’OPuIaf|on RTT R 4% SRR

If you determine a sample carefully, it can give a good estimate of the fotal population.

Sampling Types and Methods  \(, "y !

\ i1 - Y '
.y "”""L'l "'.l‘!;‘[

L. COﬂ Ven IQY]C,O SQ#\ - select any member§ of the population who are

conveniently and readil avallable '
2. 2’ ‘F Sde Samv select only members of the population who
volunteer for the sample.

3. S\ISW afﬁc Sa'm« Wu order the popula‘rlon in some way, and then select

fr'om it at'regular.intervals; ), ¢, (o ) SIS (s R52

A 4. rﬁzdgn 1 MD‘ )LQ _=dll membgrs of 'rhe pppula’rlon are equally likely to

be chosen.

3 {
4

8 .. Ab l.(’ﬁ is'a systematic error'introduced by the sampling method.
S Example 1 Analyzmg Samplmg Mefhods

, i " ) ) “ ." 8
S A newspaper wam‘s 'ro find out. what percen‘r of 'rhe cn'ry population favors a property
~ tax increase'to raise money for local parks. What is the sampling method used for each
%_g situation? Does the sample have a bias? Explain.
£
<

Convanuurs

A. A newspaper article on the tax increase invites readers to call the paper and

express their opinions. Se - .Sd@ﬁ‘ﬁd
S blas" Some p,eo»pup who Que agam“ﬁ‘ L AAX
mu aAuZ-b m 4O Qa Cwnpwjn&

ﬂ" clnls *hVLU I k. Q‘Fhﬂbéf’
A reporter i views people leaving the city's largest par A
q\ Convienience blc Ao plerk \%nj—%— orgerdd

bias £ 4nue i OVey Vapranuntanog of
P K- SUppOrts

ble 4 s
vy



Notes 1.6, Samples and Surveys ; ‘

C. A survey service calls every 50* listing from the local phone book.

Stumatic - plc 4ha proms liSting 1$ oroered
p'm’k { NV AR LAV
vias - 1f M\‘S Lot Un b]+ pp! wh‘ ot Listed
(h -phshe bovke 4 pay propenty 47K

- measure or observe members of a sample in such a

Study Methods _
L QUEYVeAonal

way that they are not affected by the study.

2. Cpn{’ml((} G)CPJU' | Mm‘givi'de‘;thg Asample into two groups. You impose a

U DU 7).
treatment on one group but not on the other “control” group. Then yod*c)ompare the

effect on the treated group to the control group.

3. SL{/( V%\ - ask every'v member of the sample a set of questions.

A poorly written survey question can introduce bias. Tt ghould ﬁvsid: N8 :
: COmbin'\o‘r;:?; 1Wo Or more. [SSues 2
-uSinﬁ dubw r MVU_.!@'A
- Vexlapping GnSALY Cnet |
. WOrdS ma+ Caust Swong V1Gciln (loaded 2
. HIGEN fat o4 ot q particalar answe;

Example 2 Analyzing Survey Questions (ﬂ U.adu:t) %Wh Dh>

Is there any bias in the survey question? Explain.

»

b i o o ] ]
A. Do you think farmers should use:poison to control insects on crops? . ~Z,
HoodUdL - -s5ag e Aervy POTSON insitad 0+ };Q‘--nc@a(;_ .
B. Don't you agree that most childcare workers are undérpaid? '-*-QCU“\" d ausc *’f‘\ _"s 5.
titeaduing Pusd Aoy S JgLsr yon Wb 1 Curtedii qunswel Lacaien
. | ﬁ}‘\%z\'“ wwld Cazde. vW"'r-wu. Ui~ U Ja d -
C. Do you'think teachers should communicate r*equen{yyw‘r students and their

. . J'-,» ) \ .y ’ - .
: parents about class grade? + . AR Dld SONSNISE/ AL
sk aberdt-two \SSWA! TCathurs Commiun (44 9
W O SO FAVE N AT R NN J SNSAF ] PN
Y ]S‘V\c&u\-\ S- T 4P ChoqS- CQW\JW:\ s ,ﬁaﬁy’l l/\//
r‘/’r-(nmemf’v} R E e



MATH III Notes, Unit 1, Statistics Name
Notes 1-7 Margin of Error Date Period

Margin of Error

Margin of Error is a \ M(LQ that tells the uncertainty in an estimate.

It is a measure of how close we believe thes jﬂ! "M proportion is to the
WQJMQQ_ proportion.

l
The formula used to predict MOE with 95% confidence = N

Cmaﬁaqh 66 ‘EJ’YDV>

The margin of error is roughly two standard deviations away from the mean.

Example 1
During the week of 08/10/2001, CNN conducted a poll asking 1000 Americans whether
they approve of President Bush's performance as President. The approval rating was 57%.
In the next poll conducted during the week of 09/21/2001, CNN conducted the same poll
asking 100 Americans whether they approve of President Bush's performance as President.
The approval rating was 90%.

1. Why the difference in ratings?

The atacks cf Sept. e

2. Find the MOE in the August poll.

e L N PSS 032 = 3.2/
VA oo  3Lu22

3. Find the MOE in the September poll. .
- __L_ . J—— \ or l‘O /
\g—lam why f‘ne MOE for' ’rhe August poll is less than that in September.

The Arfak #* of pePL asked was @majﬂ.
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