Symbols and Meanings

X =dataset X

x — x — values OR data values

Tmid = class midpoint of  — values = class midpoint of the data values

3. (pronounced as uppercase Sigma) = summation

Yz = summation of the x — values

f = frequency

F' = frequency

3. f = summation of the frequencies

Y. fx = summation of the product of the z — values and their corresponding frequencies

(3z)? = square of the summation of the z — values

1|Page



Y22 = summation of the squared of the  — values
T 1s sample mean of the x — values

i = population mean

n = sample size

N = population size

I = median

Z = mode

AM = assumed mean

D = deviation from the assumed mean

xprr = midrange

LCL = lower class limit

UCL = upper class limit

min = minimum data value

max = maximum data value

LCB,,.q = lower class boundary of the median class
CW = class width

fmed = frequency of the median class

C Fyneq = cumulative frequency of the class before the median class
LCB,,,q = lower class boundary of the modal class
fmod = frequency of the modal class

femoa = frequency of the class before the modal class

famod = frequency of the class after the modal class

2|Page



R =range

s = sample standard deviation

s? = sample variance

o = population standard deviation

o2 = population variance

CV = coefficient of variation

z = z — score

Q1 = lower quartile or first quartile

P, = 25th percentile or first quartile

(Q, = middle quartile or second quartile or median

Psy = 50th percentile or median

Q3 = upper quartile or third quartile

Py = 75th percentile or third quartile

IQ R = interquartile range

SI1Q R = semi-interquartile range

M@ = midquartile

LF = lower fence

UF = upper fence

T M = trimmed mean

II (pronounced as uppercase Pi) = product

IIz = product of the z — values

G M = geometric mean
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Raw Data and Ungrouped Data

Sample Mean
HJE:%?
(2) n=%f
@JE:%%

Given an Assumed Mean

(4) D=z — AM

(5.) :T;':AM—F%

B YfD
(6.) T =AM + Tf

4|Page



Population Mean

Y
(T)MZF
(8.) N=Xf

Given an Assumed Mean

(9.) D=z — AM

YD
(10) M= AM ‘|— T

$fD
(an:AM+7%—

Yf+1
(12.) & = ( f;_ )th for sorted odd sample size

)th for sorted even sample size
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Mode

(14.) Mode = = — value(s) with highest frequency

Midrange

min + max

15. —
(15.) zmr 5

Geomelric Mean

(16.) GM = ¢/ [] =
=1

Grouped Data

Class Midpoint

LCL+UCL
2

(1) LTmid —
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FEqual Class Intervals (Same Class Size)

Mean

Ef$méd

(2.) = = T

Equal Class Intervals (Same Class Size)

Given an Assumed Mean

(3.) D = 2pmig — AM

(4.) z = AM + %
Median
(5} & =LCB,,.;+ ?H’; * [(%) — CFbmed:I
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(6.) £ = LCBpoq + CW *

fmod — fomod

(fmod — fbnwd) + (fmod - fa.mod)
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Raw Data and Ungrouped Data

Range

(1.) Range = max — min

Using Assumed Mean

(2) D=z— AM

Sample Variance

First Formula

3) 2= 27D
 Ef(z— z)?
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Second Formula

n(Xz?) — (Bz)?
n(n — 1)

(5.) 8% =

. SfEfe?) - (Sfe)?
6) < =—Srzr—1)

Using Assumed Mean

(7.) s* =

Y D2 ( YD )2

n—1 n—1

N fD? YfD \*
) =521 (57-1)
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Population Variance

First Formula

©) o2 = 2

Second Formula

N(Xz?) — (Xz)?
N2

(11.) 0% =

Sf(Efz?) — (Efz)’

(12.) o° = =/)?
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Using Assumed Mean

Y D? YD\ ?2
13.) o2 = Y
(13) o? = 20 (N)

(14.) ot — i}‘)g _ (@)2

>f ;

Sample Standard Deviation

First Formula

(15.) s = \/E(m —2)°

n—1

(16.) 5 = \/Egi - f)z
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Second Formula

 [n(Xz?) — (Xz)?
(17.) 3—\/ n(n—1)

 [SIE) — (5fa)
(18, 3‘\/ SHOTESY

Using Assumed Mean

(19.) s = \/fi)i B (nz}jjl)z

2fD2 SfD
(20.) s = \/z:f—l B (Ef—l

;
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Population Standard Deuviation

First Formula

(21.) o = \/E(”‘; B

(22) o — \/ Ef(s; . p)?

Second Formula

VN (Ez2) — (3z)2

(23.) o= N

VI — (52

(24.) o 5/
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Using Assumed Mean

05 o=y 22 (22

N D2 YD\
o o7 - ()

Range Rule of Thumb

Approximate Value of Calculating Standard Deviation

Range maxr — min

(27.) s = 1 = 1
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Interquartile Range

(28.) IQR=Q3— Q1

Coef ficient of Variation for Sample

(29.) CV = 2 %100...in %

i

Coefficient of Variation for Population

(30.) ¢V = Z x100...in %

H i

Mean Absolute Deviation

Y|z — z|

n

(31.) MAD =

Mean Absolute Deviation

Xfle — z|

(32) MAD = ==
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Grouped Data

Class Midpoint

LCL+UCL
2

(1) Lmid —

Using Assumed Mean

(2) D = mmid_AM

Sample Variance

First Formula

Ef(mmid - f}z
(3) 32 = Ef —

Second Formula

(4.) s* = Ef(Efmi&d) — (2fzmia)?

SF(Ef—1)
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Using Assumed Mean

(5) 5 — D2 _( ¥D )2

n—1 n—1

(6) s % fD? ( %fD )2

TYf-1 \Zf-1

Sample Standard Deviation

First Formula

(7.) s = ‘/Eﬂ;?dl 2
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Second Formula

(8.) s = \/Ef(Efmgnid) — (X fzmia)?

SF(Sf—1)

Using Assumed Mean

)= \/Efg i ('nziml)2

_ | BfD? SfD \?
(10')3_\/531(21‘1)
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Population Variance

First Formula

Ef(mmid _ 5)2

(11.) 0% = T

Second Formula

Sf(Efrq) — (BfTmia)?
f(Ef)

(12.) \sigm® =

Using Assumed Mean

N2 YD\?2
2 __ _
(13.) 0" = — ( N )

_ XfD? YfD\?*
(14) o* = =57 _(Tf)
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Population Standard Deviation

First Formula

(15.) o = \/E“'E(‘”"”"“’:“I )

xf

Second Formula

SIS ) — (Bfoma)?
(16.) o= \/ SIT)

Using Assumed Mean
»D? [(¥D)\?
1) o= 20 (%)

Y fD? viD >
w o= %7 (57)
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Relationship Between Quantiles

Fill in the blank
Percentile Decile Quintile Quartile

10th Ist L L
20th 2nd 1st L
25th 2.5th 1.25th Ist
30th 3rd L 1.2nd
40th L) 2nd d
50th 5th 2.5th 2nd
75th LU 3.75th 3rd
100th 10th Sth 4th
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A data value is usual if —2.00 < z — score < 2.00

A data value is unusual if z — score < —2.00 OR z — score > 2.00

Sample
Minimum usual data value = T — 2s

Mazximum usual data value = T + 2s

Population

Minimum usual data value = p — 20

Mazimum usual data value = p + 20
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z score for Sample

Quantiles(Percentiles, Deciles, Quintiles, and Quartiles)

Convert a Data value to a Quantile
z and y are two dif ferent variables

number of values less than x

(3.) Percentile of z = * 100 = yth Percentile

total number of values

number of values less than x

(4.) Decile of = =

* 10 = yth Decile

total number of values

number of values less than x

(5.) Quintile of = =

x b = yth Quintile

total number of values
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number of values less than x

(6.) Quartile of x = x4 = yth Quartile

total number of values

Convert a Quantile to a Data Value
Calculate the xth position of the yth Quantile

yth Percentile

(7.) zth position = 100 * total number of values
h Decil
(8.) xth position = yt wecz ® ¥ total number of values

yth Quintile
5

(9.) xth position = * total number of values

yth Quartile

(10.) xth position = * total number of values
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If the xth

position

1S an integer

xth position + (z + 1)th position

xth position — 5

In other words, find the value of the xth position; find the value of the next position; and determine the

mean of the two values.

1S not an

integer

ath position i1s rounded up
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The Five — Number Summary of Data

(11.) Minimum (min)
(12.) Lower Quartile (Q1)
(13.) Median or Middle Quartile (Q-)

(14.) Upper Quartile (Q3)

(15.) Mazimum (Mazx)
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Other Statistics from Quantiles

(16.) IQR = Qs — Q;

(17.) SIQR = IQR _ Qs — O
2 2
(18.) MQ — QE;QI

(19.) Upper Quartile (Q3)
(20.) LF =@, — 1.5(IQR)

(21.) UF = Qs + 1.5(IQR)
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The Empirical Rule also known as the 68-95-99.7 percent Rule applies to distributions that are unimodal and symmetric.
It states that:

In a unimodal symmetric distribution (normal distribution) dataset, approximately:

(a.) 68% of the distribution lie within (below and above) one standard deviation from the mean

(b.) 95% of the distribution lie within (below and above) two standard deviations from the mean

(c.) 99.7% of the distribution lie within (below and above) three standard deviations from the mean

In other words, in a unimodal normal distribution (bell-shaped curve distribution):
(a.) 68% of the distribution liefrom p-o¢ o p+o
(a.) 95% of the distribution lie from pn—-20 to unu+20

(a.) 99.7% of the distribution lie from wpw—-3c to pupu+3c

Let us review an example:
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Empirical Rule (68 — 95 — 99.7 percent Rule)

Not drawn to scale

34% 34%

680

9%

99.
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