“ Chapter l:ﬁlntrodl_x_ciion__EO_Statistics

The SITUATION The PROBLEM The (IMPERFECT) SOLUTION
We want to know Most of the time the GROUP we’re RYONE about WHAT
Eﬂﬁﬁﬂ@ about a interested in isToo g,6 | just ask
“CERTAIN GROUP and infer.
Ex: Of UCLA undergraduate | Ex: As 0f 2017, UCLA had about Ex: Ask 522  UCLA undergraduates if
students, what proportion likes & 3,a00 they like poke bowls and use the collected
poke bowls? undergraduates. DATA  toinfer about the total proportion
of undergraduates who like poke bowls.
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SAMPLE: a 6\\:&& of

the population that is L
being studied. 7 f

EX: You are walking down the street and notice that a person walking in front of you drops $100. Nobody notices the
$100 except you. Since you could keep the money without anyone knowing, would you keep the money or return it to the

owner?

Let’s say you want to do a study to gauge the morality of the students at Pasadenam?@ by determining
the percent of students who would return the money. W, and MM
return the money. T el
In this example, what is our population and what is the sample?
Population:  ;\| Yc & 5_)“,3,“% Sample: ISDPC(rg%-u&%lO Data: T:_:;: 8% itk (VAN man)
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— Dewﬁanizing and summarizing the Inferential Statistics:{uses methods that take results from
[<dat “a $ample; extepdEo the population, and measure the

~ 4 reliability of the result. vist 'ﬂouf |
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m M Chapters 7 - 12 N"lwﬂ \x?’f:ig
We said statistics begins with wanting to know SOMETHING about a CERTAIN GROUP. Well, the CERTAIN GROUP is
our __pPo pul-aT)op and the SOMETHING is the ___(/ARIABLE

"“’9@5)‘ Yo chomelrisdic of +he indlivicwvad b be meponed or OLIM.

EX: The Gallup Organization contacts 1028 teenagers who are 13 to 17 years of age and live in the United States and asks
whether or not they had been prescribed medications for any mental disorders, such as depression.

Population: ,// (/S Jeenaely ouges Sample: /p28 feenasers Variable: wlvﬂ‘-!/\ #‘7 ’&/*Q
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sy Ll.fZTypcs of Dité
— Def Patajare colle o § of observations.

o ” i
—= Qef Al arametens a_owr\0 R A e describing some characteristic of a goPe\g&\om i T’l’ f"f""‘f“f’\
Number is T 1tD based on the entire population. "WJ"'

—> Def Alstatisticys a awntN(al reasront describing some characteristic of a_Sgn.)l@ 3 s J\q
Number yant¢s _ based on the sample. y j»h .

Ex: Identify whether the underlined value is a parameter or a statistic.

a) Following the 2018 national midterm election;23.4% ) | b) In a 2015 national survey of high school students
[ of the representatives in the U.S. House of Representatives | (grades 9 to 12), 15.5% of the I.‘EE/Q@W reported that

re female. ?m v‘»{)!ru\ they had bee\n c\yber—bul[ied. Ls sople
l')c FJ\ hen S‘{ﬂﬁ Fhe

¢) Only 12 people have walked on the moon. The average d) A study of 6076 adults in public restrooms (in Atlanta,

time these people spent on the moon was 43.92 hours. Chicago, New York City, and San Francisco) found that 23%
ot did not wash their hands before exiting.
P sthshe
- [QUALITATIVE) QL ( [QUANTITATIVE VE\O
-Data consists of names or - Data consists of numbers
labels. representing counts or
X cale ‘ . measurements.
K ot Jo oifetcw! )
. ™

& hoiredat gy @tm" Y[ «CONTINUOUS ”Mzk/w@

(L sy 'F/amf‘ I - has a countable (finite) p I infinitely many possible I
yﬁ.f/ﬂo (s o ! number of values | |values/ / /07 10915 | T
pup N LI s N
EX: Determine whether the following variables aror @.d} N

a) Gender Ql/ QL b) Temperature @r\[) u,\-}-jnuw ) §

c) Number of days in the past week that you studied d) Zip code

ON, biscrede_ oL
EX: Determine whether the quantitative variables ar@ o@

a) The number of heads obtained after flipping a coin five times.
Gt gliscrete

b) The number of cars that arrive at McDonald’s drive-thru between 12:00 pm and 1:00pm
Ly cliscrede.

c) The distance a 2014 Toyota Prius can travel in city driving conditions with a full tank of gas.

— .

d) The average test score on the first Statistics exam in a class of 35 students.
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L‘jis tatistically SIg"__Jifica"’ is achieved in a study when we [ Practical Significance looks at whether the difference is
get a result that is very unlikely to occur by chance. large enough to be of value in a practical sense.
ol ™ Yesd dum 5% U
EX; In a study of the Gender Aide method of gender selection used to increase the likelihood of a baby being born a girl
2000 users of the method gave birth ta 980 boys 1020 gﬁWou[d you pay $50,000 to use this method?
. g
Genderide: / Chivnee of bonlglrl = bo%
: qgo = e —
B e, T Vol Hs the cre 4o a SD% chant of ench sex
Girle: l_'_:_a,,l-%_ =G| 0/0 $Sq 006 fera 1% WNASL? NONOM e d L *'(-\kv‘&:u’d)J
204
rw\-t 'FO"
——>| LEVELS OF MEASUREMENT i&o}u\) i ; . p .EB?M u'\’—"‘* ¢
helps decide ulich prcedire 4o vse o off™

% da(+

Deevel of Measurement - Data that consists of names, labels, or categories only. However, data cannot be vl of

arranged in an ordering scheme or hierarchy.
Tx ders) Ua!)l\u Qs 3

e e
[

Deeve] of Measurement - Categorical data that can be arranged in some order,@iifferences cannot be
e e Arrang Ui SRE LRSI CORAITHS

determined or are meaningless.

E T e &u\\wsﬁj o ¥ 3:\919[&{5(,0’ bt FA-B.mth/;)

Def|Interval Level of Measurement - Numerical data in which the difference between any two data values is meaningful.
owever, there is no natural zero starting point and ratios are meaningless.

EX YeRahonas ) yeas

Def| evel of Measurement - Numerical data with a natural zero staniggpoin@a_t_ig&%ful. Zero

C‘Eﬂ\f) = qo 4maoﬁ>m‘”f’u

Uev 5‘;”‘:’0{‘. )la @4’.‘75}514-/2:.' ”ﬂﬂ‘b 1’(,1’7[0 ﬂ'{(qq 2y U funce ”q(-vﬂl\‘-" E‘i‘i})] ,1'0{% l'(wzmhh)

EX: Determine the level of measurement of each variable,

a) Nation of origin
n oM;m
¢) Volume of water used by a household in a day
( a’%ﬁ D
e) Highest degree conferred (high school, bachelor’s,

and so on) ()foA{\a'Q

g) Assessed value of a house
ruJﬁ 0

( ot "rabio dest .
o il e el b0 )
Sbzt J

fa

ukikvh&“ﬁi

b) Movie ratings of one star through five stars
ordi ned

d) Year of birth of college students
ot
f) Eye Color
pamaned
h) Time of day measured in military time
facho

(8, v e ot
0 b 19 absertt 'H'”\

Elafswl ]A%\{. 0{3

Scanned with CamScanner



o

1.3 Cdﬂcctmg Sample Dat
OBSERVATIONAL STUDY

DESIGNED EXPERIMENTAL STUDY

*No intervention (Rescarcher has no control)
-Study that looks at data that has already been collected or
as it occurs naturally

DU-“/"‘E,L

(+) Less Expensive,
(- ) Can’t claim causation, only association.

EX:

*Intervention (Researcher has control)

-Study that applies some treatment and then proceeds to
observe its effects on the individual.

= Sp&?‘ /o 2 gragu (P’“Cé" g(p-'/y

(+) Controls unknown variables
( - ) More costly and sometimes unethical

OBSERVATIONAL

o gmm_ smm pen [t oy,
f/ Retros@ A ross-Sectional f Qospectlvc)

- Go back in time | ; - Data are I
I tocollectdata - | | measured at one II
| over some past | | point in time 1

/n...._J

| Broups sharing

time period. I | factors. I

e e it i N e R
EXPERIMENTAL
R
v >
{( Completely y ndomized { _Matched-Pair
| "Randomized” | NBlock - Compare two
I -Randomize || - Form different ! _groups that are
I who gets I | groups of blocks related or have
I treatmentor | | and w/in each similar
! placebo 7 1 block randomize characteristics
PR —— P s\

\—————

~—> [RANDOM SAMPLING METHODS \

- Go forward in
time and observe |
e ——

.

L:E__@ Determine which type of observational

study is shown below:

Samples of subjects with and without heart disease
were selected, then researchers looked at what the

subject did ten years ago to determine whether they
took aspirin on a regular basis.

olservaponad
) rdrofplvﬁv\k

Z Example} Determine which type of experimental
study is shown below:

A clinical trial of Lipitor treatments is being
planned to determine whether its effects on
diastolic blood pressure are different for mnég]

goth Mico/ el
- (prf inh pr=1S)

)
|

\
1
|
I
I
I

Regardless of whether or not a researcher decides to use an observational study or a designed experiment, a sample group

needs to be chosen to best represent the population. The BE€ST way to choose a sample is to __{ Qv\&o\-’\w}
select individuals to stay  \n, bn aS&B\

Def [ Random Sample [ Members from the population are selected in such a way that each individual member in the
population has an equal chance of being selected.

= /9.'/'9;)5 pames in a A’OL( e 55 ged prper ) & O/W.Aﬁ of rary

Def(Si (g_mple Random Sample )- A sample of@sublects is selected in such a way that CMWE
size n has the same chance of being chosen.

EX: :
i (orchzata. s /fﬁ'/’l”'ﬁﬁl e
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Ex: Randomly sample six of the following companies for a survey on profit margins.

| o Alaskan Airlines L e Chevron 11 o ExxonMobil

2 o Akoa 7 e Citigroup 12 * General Dynamics
3 o Ashland :_" e Delta Airlines 1y General Electric ¢&
Y o Bank of America * Disney M e Clorox

g e BellSouth /> o DuPont

Using a random number generator, the Six randomly sampled companies are: Coogle : /3 8/‘1 /0,573 <
,‘Z__,__ ot
GE Dt D{sga DVPM* ‘B{USJ“ Achlard
4

—> Def (s_v, stemati Samplmg Select some stanmg point and then select every k™ element in the population.
Lf LJ -

—_ De} Stratified Samp]mg Subdivide the population into at least two different subgroups that share the same

characteristics, (then draw a random sample from each subgroup, proportional to the population (or stratum).

. R T ,,&L fp[=+
EZ, L "q‘ i )‘ l} g

iy DejEIuster Sampling}- Divide the population area into sections (or clusters). Then randomly select some of those

clusters. Now choose all members from selected clusters. reciod 3 |\
I
Sopedestafe, inb conbes S S S 3| SR
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Interviaw oll voters in
shaded precincts

—_ De@(non-mndom) - Use results that are easy to get.
» those prwn et 1 %’*" S B¢ iy e
in tha death
fly/ fieds
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