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DispersionandMeasuresofDispersion

WhatisDispersioninStatistics?

Dispersionisthestateofgettingdispersedorspread.Statistical
dispersionmeanstheextenttowhichanumericaldataislikelyto
varyaboutanaveragevalue.Inotherwords,dispersionhelpsto
understandthedistributionofthedata.

MeasuresofDispersion

Instatistics,themeasuresofdispersionhelptointerpretthe
variabilityofdatai.e.toknowhowmuchhomogenousor
heterogenousthedatais.Insimpleterms,itshowshow
squeezedorscatteredthevariableis.

TypesofMeasuresofDispersion

Therearetwomaintypesofdispersionmethodsinstatistics
whichare:

 AbsoluteMeasureofDispersion

 RelativeMeasureofDispersion



Absolutemeasureofdispersion

Anabsolutemeasureofdispersioncontainsthesameunitastheoriginal
dataset.Absolutedispersionmethodexpressesthevariationsintermsof
theaverageofdeviationsofobservationslikestandardormeansdeviations.
Itincludesrange,standarddeviation,quartiledeviation,etc.

Thetypesofabsolutemeasuresofdispersionare:

1.Range: Itissimplythedifferencebetweenthemaximum valueandthe
minimum valuegiveninadataset.Example:1,3,5,6,7=>Range=7
-1=6

2.Variance: Deductthemeanfrom eachdatainthesetthensquaring
eachofthem andaddingeachsquareandfinallydividingthem bythe
totalnoofvaluesinthedatasetisthevariance.Variance
(σ2)=∑(X−μ)2/N

3.StandardDeviation: Thesquarerootofthevarianceisknownasthe
standarddeviationi.e.S.D.=√σ.

4.QuartilesandQuartileDeviation: Thequartilesarevaluesthatdividea
listofnumbersintoquarters.Thequartiledeviationishalfofthe
distancebetweenthethirdandthefirstquartile.

5.MeanandMeanDeviation: Theaverageofnumbersisknownasthe
meanandthearithmeticmeanoftheabsolutedeviationsofthe

observationfrom ameasureofcentraltendencyisknownasthe
meandeviation.

RelativeMeasureofDispersion
Therelativemeasuresofdepressionareusedtocomparethedistributionof
twoormoredatasets.Thismeasurecomparesvalueswithoutunits.
Commonrelativedispersionmethodsinclude:

1.CoefficientofRange
2.CoefficientofVariation
3.CoefficientofStandardDeviation
4.CoefficientofQuartileDeviation
5.CoefficientofMeanDeviation

Range

Arangeisthemostcommonandeasilyunderstandable
measureofdispersion.Itisthedifferencebetweentwo
extremeobservationsofthedataset.IfX max and
X min arethetwoextremeobservationsthen

Range=L –S



R=Range,L=LargestValue,S=SmallestValue

CoefficientofRange=L-S/L+S

MeritsofRange

 Itisthesimplestofthemeasureofdispersion

 Easytocalculate

 Easytounderstand

 Independentofchangeoforigin

DemeritsofRange

 Itisbasedontwoextremeobservations.Hence,get
affectedbyfluctuations

 Arangeisnotareliablemeasureofdispersion

 Dependentonchangeofscale

QuartileDeviation

Thequartilesdivideadatasetintoquarters.Thefirst
quartile,(Q1)isthemiddlenumberbetweenthesmallest
numberandthemedianofthedata.Thesecondquartile,
(Q2)isthemedianofthedataset.Thethirdquartile,(Q3)
isthemiddlenumberbetweenthemedianandthelargest
number.

Quartiledeviationorsemi-inter-quartiledeviationis

Q=½×(Q3 –Q1)

MeritsofQuartileDeviation



 AllthedrawbacksofRangeareovercomebyquartile
deviation

 Ituseshalfofthedata

 Independentofchangeoforigin

 Thebestmeasureofdispersionforopen-end
classification

DemeritsofQuartileDeviation

 Itignores50%ofthedata

 Dependentonchangeofscale

 Notareliablemeasureofdispersion

MeanDeviation

Meandeviationisthearithmeticmean oftheabsolute
deviationsoftheobservationsfrom ameasureofcentral
tendency.Ifx1,x2,…,xn arethesetofobservation,then
themeandeviationofxabouttheaverageA(mean,
median,ormode)is

Meandeviationfrom average

A=1⁄n[∑i|xi –A|]

Foragroupedfrequency,itiscalculatedas:

Meandeviationfrom average

A=1⁄N[∑i  fi |xi –A|], (N=∑fi)



Here,xi andfi arerespectivelythemidvalueandthe
frequencyoftheith classinterval.

MeritsofMeanDeviation

 Basedonallobservations

 Itprovidesaminimum valuewhenthedeviationsare
takenfrom themedian

 Independentofchangeoforigin

DemeritsofMeanDeviation

 Noteasilyunderstandable

 Itscalculationisnoteasyandtime-consuming

 Dependentonthechangeofscale

 Ignoranceofnegativesigncreatesartificialityand
becomesuselessforfurthermathematicaltreatment

StandardDeviation

Astandarddeviationisthepositivesquarerootofthe
arithmeticmeanofthesquaresofthedeviationsofthe
givenvaluesfrom theirarithmeticmean.Itisdenotedby
aGreeklettersigma,σ.Itisalsoreferredtoasrootmean
squaredeviation.Thestandarddeviationisgivenas

σ=[(Σi (yi –ȳ)⁄n] ½ = [(Σ i yi 2 ⁄n)–ȳ 2] ½

Foragroupedfrequencydistribution,itis

σ=[(Σi fi (yi –ȳ)⁄N] ½ =[(Σi fi yi 2 ⁄n)–ȳ 2] ½



Thesquareofthestandarddeviationisthe variance.It is
alsoameasureofdispersion.

σ 2 =[(Σi (yi –ȳ )/n] ½ = [(Σi yi 2 ⁄n)–ȳ 2]

Foragroupedfrequencydistribution,itis

σ 2 =[(Σi fi (yi –ȳ )⁄N] ½ =[(Σ i fi xi 2 ⁄n)–ȳ 2].

Ifinsteadofamean,wechooseany otherarbitrary
number,sayA,thestandarddeviationbecomestheroot
meandeviation.

VarianceoftheCombinedSeries

Ifσ1,σ2 aretwostandarddeviationsoftwoseriesofsizes
n1 andn2 withmeansȳ1 andȳ2.Thevarianceofthetwo
seriesofsizesn1 +n2 is:

σ 2 =(1/n1 +n2) ÷[n1 (σ1 2 +d1 2)+n2 (σ2 2 +d2 2)]

where,d1 =ȳ 1 −ȳ ,d2 =ȳ 2 −ȳ ,andȳ  =(n1 ȳ 1 +n2 ȳ 2)÷
(n1 +n2).

MeritsofStandardDeviation

 Squaringthedeviationsovercomesthedrawbackof
ignoringsignsinmeandeviations

 Suitableforfurthermathematicaltreatment

 Leastaffectedbythefluctuationoftheobservations

 Thestandarddeviationiszeroifalltheobservationsare
constant



 Independentofchangeoforigin

DemeritsofStandardDeviation

 Noteasytocalculate

 Difficulttounderstandforalayman

 Dependentonthechangeofscale

CoefficientofDispersion

Wheneverwewanttocomparethevariabilityofthetwo
serieswhichdifferwidelyintheiraverages.Also,when
theunitofmeasurementisdifferent.Weneedto
calculatethecoefficientsofdispersionalongwiththe
measureofdispersion.Thecoefficientsofdispersion
(C.D.)basedondifferentmeasuresofdispersionare

 BasedonRange=(X max –X min)⁄(X max +X min).

 C.D.basedonquartiledeviation=(Q3 –Q1) ⁄(Q3 +Q1).

 Basedonmeandeviation=Meandeviation/averagefrom
whichitiscalculated.

 ForStandarddeviation=S.D.⁄Mean

CoefficientofVariation

100timesthecoefficientofdispersionbasedon
standarddeviationisthecoefficientofvariation(C.V.).

C.V.=100×(S.D./Mean)=(σ/ȳ )×100.


