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A Consideration on Standard Deviation and Median
--- Minimization of Sum of Absolute Deviations ---
Toshiharu MATSUURA

Abstract . Let x1,x2, **-,xn be n data, and FxX)=(x1—x)"2+(x2—x)"2+*-+(xn —x)"2—min, then we
get x=(x1+x2+:--+xn)/n=p and F(x)=n* s "2, where "2:square, o: the standard deviation. The
Standard Deviation is not the mean distance from the Mean(Arithmetic Mean), one of the averages.
If Gx=Ix1 — x|+|x2 - x|+ +|xn — x|—min, we can get the Median as the value of x, me,
another average. What is the meaning of the minimum value of G(x), G(me)=|x1-me |+ |x2 —me |+

--+|xn—-me| ? We will propose d, a Median Mean Deviation, and consider the meaning of d.
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2. HEME]
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fEZERD L, T2 T2 E/EERT,
F=(x1—x)"2+x2—x)"2+ +(xn—x)"2
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dF®)/dx=—2*x1—x) —2*(x2—x) —--—2%(xn—x)=0
W 212 x=(x1+x2+ +xn)n=y (ER-FEME)D & X F)IRAE R Y £Om/MEIR
F(p)=(x1— p)"2+(x2— p) 2+ -+(xn— px)"2=n* ¢ "2
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3. EHEME2
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IMEZR RO L, 22T [WEHHEERT 22 LEEEBRICT A0, 22 TE n 3@ %E T4, (2
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GX)=Ix1 —x|+|x2—x|++|xn — x|
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B L XIhRA—2IZRTE S B2V Txh)+xh+1)/2 £ T 5,) @RI
x(k)=<x<=x(k+1)?D & X
1(x)=— (x(1)—x) — @) —x) =~ (x(k) —x)
+(x(k+1) —x) +x(k+2) —x)+ - +(xm)—x)
={k*x — (x(1)+x(2) +*--+x(k))}
+ {(x(k+1) +x(k+2)+--+x(mn)) — (n —k)*x}
=H(x(k+1) +x(k+2)+:-+x(n))
— xX(D)+x(2) ++x(k))}

+ (2*k—n)*x
n k
=( Sx(@) — Zx@®)+@*k—n)*x
i=k+1 =1
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n XEHTHAH05 n=2*h B &, k=h D& X81E x(h)=<x<=x(h+1)D & X GX)IEImN L%V £
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Gx)= =Zx@() — =Zx@)
i=h+1 =1
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G(me)=|x1 —mel|+[|x2 —me}+ -+ |xn —me|
n h
= 3Ix@) — Zx@)
i=h+1 i=1
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n n/2
Sx(@) /m/2) — = x@G) /(m/2)=2*d 4.2
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d=(UM-— L M)/2 4.3)
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n h
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n h h h
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n n/2
= Ix() —2*Zx()
=1 i=1
n n/2
d= Zx@)Mm —ZxQ)/(n/2)
i=1 1=1
d= x—LM

4.4)
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UM=y +d (4.6)
LM=,—d 4.7
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i=h+2 i=1
n h
= Zx(@) — 2x0)
i=h+2 i=1
(h+1)+h h

= Ix(@) — =Zx@)
i=h+1D+1 i=1

INE@—-1D*dELBL L,
(h+1)+h h
Sx@) — Zx@) =(n—1)*d
i=h+1)+1 1=1
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(h+1)+h h h
d=( ZIx@) + Zx@)n—1)—Zx@)/((n—1)/2)
1=th+1)+1 i=1 i=1
d=p —LM (A.4)
T 2T R RE b+ )RRV e DD T — & OFATPIEE E T Bl
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