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Measure of Central Tendency For The Rate Of Change Of A
Variable Over Time:
The Geometric Mean & The Geometric Rate of Return

=  Geometric mean

» Used to measure the rate of change of a variable over
time

YG :(X1XX2X“'XXn)1/In

=  Geometric mean rate of return
= Measuresthe status of an investment over time

Re =[1+R,)x(1+R,)x---x(1+R )" -1

= Where R; istherate of return in time period |

PG R R 2004

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 3-19



Lk o] ER ATAT PRkl AR
'The Geometric Mean Rate of Return:
Example

An investment of $100,000 declined to $50,000 at the end of
year one and rebounded to $100,000 at end of year two:

X, =%$100,000 X, =$%$50,000 X, =9%100,000

- AN J
Y Y

50% decrease 100% Iincrease

The overall two-year return is zero, since it started and ended
at the same level.

PG A R 2004

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 3-20
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The Geometrlc Mean Rate of

Return: Example

U1

(comtimued)

Use the 1-year returns to compute the arithmetic mean
and the geometric mean:

mean rate 2 Misleading result
of return:

.~ RG =[(+ R)x(1+ Rp)x---x (1+ Ry " =
Geometric 1/2 More
mean rate of = [+ ) O = representative
return: —1(50)x (212 —1=112 _1- 0%

result

WG] RI-AF S 2004

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 3-21
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How the standard deviation provides a measure of variability of
a data set? How many observations fit within + n sof the

mean?
Chebyshev’s Empirical
Rule Rule
No useful info Approximately 68%
+1Sor tlo
At least 75% Approximately 95%
t2Sor +20
+3s or +35 At least 8/9 Approximately 99.7%
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fiel X >m,
firll X <m,

WG] RI-AF S35 2004



YR a g - STAT TR VBRI A R
b TRART AW

914,17 AR SIS B AR ER
Solution:
L[j\:]:[ )?zgo’mO:64,S:78

3(X-m,)) 90-64
S 78

E[ ILFP‘iLI,T’gﬁﬁPE?i Jﬁ[fjéﬁj FEPI %E”ET'\ Elﬁﬁ{(? [ I,T:I

K =0.33

(:v
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E = [‘EL
%» ‘?‘J‘ ? I X STAT YR AR A

7R ﬁh“HEIJE 3
v R O TR R
il ok o i T 5 R o - Ms M,

o® (M, )

_ My
(m, )3
Yo TEET
1. 05=0 ERXE T [ ag>0 Eb {77 i, 0p<0 5= fuf o] i
2. |org| 8 AFA BIHE
0<|a,| <05 B 5T 05 <oy <1 At T

HUERCI N Py rrju (TE s

sl e s
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g3t B §7A%h TPRIpoR A
Lty S R ’ ORI Es
UG aRES - D A AR B
ST RV
1N r
M, :_Z(XI _:u)
Niz
1
L R =1, ) My= 5 (X ) = 0 g
o . 2 2
2.7 mpE r=2, i M=) (X—p)" =0  uprapigy

) o 1 e |
3.5 RpiE r=3, [ My=-—=)> (x—p)° k&

4. B =4 My =0 (X—p)' e

PG R R 2004



k2t o 54T THRI PR R
WU g ? 3B R ! ﬁE“FF?EHEE’T

71438 [ 2 BE S

107 ] ,4\;% % o AL r,F' TR £ g ()
4798 2,192 2,085 1,211 3570 1,548 875 250 158
Solution:

Bkl X =1,781.7
m, = %Z(xi — X)? = 2,034,441
_ %ZW - X)? = 2,618,226,082

o | 2618226,082
> (Jm) 2901801177

i pod il 2 DRV R = s

9023
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5 53R Ay
®4.12 = % & chBA;

— —
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4& > L STAR, T
ZB R vi:ﬂgu%

[ Bl
Yo M E
I I M, M,
4_M2_ 4 M BT S BEI U SR, B2
, O 4= FEA I 'ﬂJS‘P’LJT:
Bt o M
4 _E
M, %5 BEL YR B
T PEET RIS
1. r[r%ﬁfr r,_L E]r

2. ﬁi}%&ﬂ%’%" B Al Tk 53 B
d. 04:3 ?ﬁ "_F[,J FJ: '['% (]4>3 £ ijﬁ‘ﬁhﬁ q4<3 j;r Ff‘f[t[[%
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gl g 57431 T OREE A
iz -y X SRR B

ey

FIIFISTRE fol FYiHE B Q4 Me, Qg, $8k [ [t (min) FLHs: ~ fil
(Max) e & R e PR AU T

e S €
Pig 32 52 64 64 70 76 82 280
1 61 72 81 81 95 97 101 124

PISAfIE min=32 Q=58 Me=67 Q;=79 max=280
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L g Vaf: TR OREEE AN
2 \“I’ :" D X -
CEakT R

EIAEE

&

0O 10 20 30 40 50 60 70 80 90 100110 120 130 280
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1k 21 - VAT PRIREE A
AT F saape " s

Rl BT BY3PU ST BER A AV B
E'HSO ﬂ’igﬁﬁHﬁ J“&m 455 SR Q1=58%= 51— 45 ik gl

2. T i HIEJHI'*EIW(Me 6T)R- = [f1ast s i

i ngu?rﬂ AR Jﬁxﬁ 75 (% 25%) IF_MELE'\WF\[FIJH[ Lo fib
IEl

3. f"{/fg- 5"&?”‘ L4H§5\—‘U£§ J |jﬂjm|n 32 73'/’«[?,5[—5 FIJ F[
i%"ﬁ#%% - Ha”»'%w 4 fifimax=280, L4a£\E“jEiFJ%?FJ'EFI SL7
(whisker), ﬁaf*%m[vlpjjjﬁr[fﬁ/ TIEIVEASA T ;«<,§E< *EJ

- ?F.lﬁl F' J%”‘FJ
4. g F“FHJ:H {IFIHISO%E“WF\[BJNFTGI& HII?E T G
LRI 50% e R o) e DU
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R STAT TR R
N e [
F =52 R SRR B

7 733 PE Fl li@zﬂﬁfj@ £
1 E,Tﬁ?r?i‘ TS
K
Z fiXI
—:AJ?EEIAZT\ i_ggfr 1= |=}<
f. k
z > fix,
X = =l
BATEN 3y,

fESA VR XL IR KR

BRI B FISVR AR A BRLEAS L 7 S R
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STAF YR pVEEEE AT
CEakET " asmsne

}17@_ 'jt'JE!} £ -t 4—:7;})\ 3R ﬁm
Lilagid= ﬁ%ﬂ*ﬁfﬁgﬁi

= AL (%) A SR (%) | REFIRET (%) | REET
1 —45< x<-30 15 -37.5 1
2 ~30<x<-15 15 225 5
3 ~15< x<0 15 -7.5 18
4 0<x<15 15 7.5 21
5 15< x<30 15 22.5 19
6 30< x< 45 15 37.5 12
7 45 < x < 60 15 52.5 4
8 60 < X< 75 15 67.5 4
S f =84
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\J

]
‘-%

X

7’

149 WmE

V4

2R

4=
=

JZE'} T = —&Etl;ﬁ"”

AL (Bay IRl S
ﬁH?ElJ% B

F7I=% ﬁiéa\ ﬁo 7

A E E D E F r

1 (#A MEY) MEBEY) o MPRE(Y) AXKE Sx, Bimk#
2 | 1 —as<xs-m0 15 -37.5 1 375 !
3 | 2 —s0ex=-13 15 -32.5 5 -112.5 f
4 | 3 S13<zx=0 15 7.5 18 -135 24
5 | 4 O<cx<15 15 7.5 21 157.5 45
6 5 15<x <30 15 22.5 19 | 4275 i<t
7| 8 30< x €45 15 37.5 12 450 76
B |7 A45< x 260 15 525 . 210 a0
= Gl< x<T5 15 67,5 4 270 &4

1o =E3t 24 1230
MR R 9 323 2004
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SR - TYAT YR VREEE A
WL g g = ;é _75’ }‘%qq- ;E\T Fﬁ“{‘iﬁﬂg@?‘
1

SUETLmg: m BT A YRS TR B
Wm,: m B A PR PR
fmg: m A 2 Rt iy

'J~ - EJEJ‘J[I LEI\T
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Solution:

m, = Lme +WIme

=0+15x

16 B n/2=84/2=42 [, 54T 5145

2

724

SYAT YR pURCEE AR
I T

Pl g

\
=0+12.86=12.86

21
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12.86

15 B
i fl B

0
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TRant A STATh TRV AR
L% RRER-D A AR
473 T ¥
).

#.

#e9% ;2 (crudemethod), A § 2 2 (Pearson’s method)
£ « ;2 (King’smethod), s & % (Czuber’s method)

liev iz (B &3 ¥ 8§ Fik)
G R AT B
2

2. A F 2 Rk
m, = X —3(X —m,)
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ek 21 - PHAR Y RINEEL A
Wb g § 3 GE R ! Fﬁ“’riﬁ‘ﬂ%ﬁr

[714.22 WRIBIFL £ 37 = T g SfuRLi e
F A

(0+15)/2 =7.5 (7.5%)

R T
mo — )?—B(X_me)

=14.6-3(14.6-12.86)
=14.6-5.22
=9.38%
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5‘?4%‘{ | EPRIF Jw& |
ﬁH?EIJE i

A RRFREEEEREL
1 k
0% == (% —u)°f,
N i3
Al ) s AR i AR VR N
RARIWEERL

1 &, o
:ri;(xi - X)°f,

ORI AT B i A TREE o n

2
O =V\O0O

R KR

S=4%°
MR K AR
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2L T4 =YRAY
¥ ? IPE - " ﬁi@ﬁﬂgjf o
P423 L AL £ BRI T g R
7410 - SR E K 2T AFMF R R EIRE L
£ B C D E F
L1 AW MRy MRy Sx® X [x-T) 5
21 e 375 1 531 | 271441
3|2 sl 225 5 371 | 6382.05
4|3 sl 7.5 18 221 | 8791.33
5 4 1< 5<15 75 71 7.1 1058 61
B | 5 1o 23.5 19 7.9 118573
ST 6 slersds 37.5 12 22.9 6292.92
8 | 7T dsersal 53.5 4 37.9 574564
98 herers 67.5 4 529 11193.64
10 =84 43364 44

FRRAS
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54 > 1 g STAT TR ORI A
I = A ) . » : — + ’ .
WU RN T ARET R B

Solution:
FliA4. 1041

> (% — X)?- f, = 43864.44

R A Bl Bl e 2 £

8
SzziZ()ﬁ %P f =432996=528487
n—-13 (84-])

S=+/S? =+/528.487 = 22.99
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gk 21 o STATH TR VR R
WU g ? 3B R ! ﬁH?EH%EIr

P14.24 Fo ) e B2 =0 s g ¥ S oengg i

%411 30 Y E AL ]S

“” % (0 VB

B | A 6 e
1 0<X <20 16 20
2 20<X <40 16 13
3 40<X<6.0 43 51
4 6.0< X <80 36 34
5 180<X<100 9 2

YRR ¢ EPS 7 B9
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E T4 FRRIVBEIEE A
U ‘=z‘L ? L ok + 5’?4%1?.?*& % #.7

IR ) s AR B B

]"?J,%E'zﬂjﬁ;_f,ﬂ"jj féj%H}‘ “1:51%
R HPT ISFE 1,=4.75%
Al Bl
o2 = &[16(1— 5.1)2 +16(3-5.1)% +...+ 99— 5.1)% | = 5.057

o2 = %[20(1— 4.75)% +13(3— 4.75) + ...+ 2(9— 4.75)% | = 4.438

el R

J4.438
v V5057 (e OV, = Lo = 04435

R A R
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STA%) TR VR
AT B

z ¥
e FA el g (2 # R E )
49 & 27 i

A ko s QuERTR R R le QUL R M
W Ql’f’?r{*nfnﬁ s HE Q1 'Ja IJEﬁ_I [I\Eh(‘

3w A ik

3
4 3W
Q=Lg, + : Q
Qs
sl b Qg Frie At pURE E‘# ; : Qg Frite 5 FURE VBl
W D QA AT PR Q3 i A R -
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54 > 1 g STAT TR ORI A
I = A ) . » : — + ’ .
WU RN T ARET R B

4252 FKE 4 2~ X A ik
2412 B4 m~ TES T iE

o A L Y BB

1 30~40 2 2

2 40~50 1 3

3 50~60 12 15
4 60~70 14 29
5 70~80 38 67
6 80~90 33 100
7 90~100 6 106
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g4 21 . A TR
WU p ? = E -';’-t-’ },% #* ! ﬁﬁ“HEUE W

=

\'{'ﬂv
G

— Y53 P B (1/4)*106=26.5 7% it 57 HR

1

2" h 26515

Q=L +2 f % =60+ —x10-6821
Q

5Y3)455 (P By (3/4)¥106=79.5 T4 7 5165

§n R, —><106—67

Q=Lg +4 f % -80+4 o x10-8379
Q

w

PG R R 2004



- ST FYRI RS
CERkET P RIRI

B14.15 & e Fpr > Q) ~ Qgefi2

=5
le

3n/4

n/4

I

40 0 60 6821 70 80 83.79 0 100

ny o,
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n-i
1n D
D =L, 10f W,
D,
‘“‘HI' .:%mw g Lo Do o To o Die
A I g Wo @ D Tﬁ”pﬁ,ﬁ”ﬁ'{, Fp, D,HIJ— ﬂ;ipug»@ s
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Rt - 574 [#ﬂpu

9.3 Fisi g
SR EVRIPYE 155 g
ni_

1 R
p=L,+100 "\,

Afl1: P N5 DR P A R
f D P AT A VR
W PiFFricE A RS HEL

£ ¢ P RV
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$5, 2+ Y N1 v 5J4% EXR|f Jw& =3
ot BT % " s

7] 4.26 and 4.27
Q: =1~ b shail[A4.12, a s frave i 53 S5 b
LRI AL 5%, B 2553 2
Solution:
a. < (6/10)*106=63.6,376{-{ 7 i Eei% 7 57104"
ne6_ 1066 _,,

Ds
D=L, +19 —“w =70+—10 x10=79.1
6 D6 6 38
b. 5795155 i, X (95/100)*106=100.7, 1% 7 1757
ni - 106x95 _, -
p=L +10 W, =90+ —=0 - «10=90+1.167 = 91.167
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44 2L g STAZ TR U A
L ‘\_l’ V) : — + ’ g
3B R HEHEE B

P
0.10 4 A o F AL cHr g - 1 fi 87

4.10.1 S3AEYR] fRifRpY B RS

B4 2R Rin G ik

Z(X—H)Bfi
o - Mg _ N
3 3
(\/NTZ) \/Z(X—/J)Zfi
N
i PR at: B O Tk o
Z(X—X)Sfi
O3 = rT133: . 3
[ym,) [Jzu—ifﬁ]
n
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&%, J— o SYAT TR ORI AR
B F R T e gs

[7’J4 28 30~ HHRH K 4 BrF| = o) e jlrJ
YIVAA.LL G P G [T R S T I O
Solution:

1. Pearson [k

"I UOREE My =5 M =5,[111714,24, p,=5.1, 4,=4.75,
S 0, =V5057=2248 0, =\4438=210

[NIF=H H Pearson lﬂﬁu

K, =212 10,0445, K, = 4'27i’ ‘75

FIRRT]HB B o A0 ] R 2 (), AR R S
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g2 o 747 ToRI ORI A
B E s asapae e g

2. B
IR S AR T S AR T D
ML = @[(1—5.1)3 %16+ ...+ (9—5.1)° x 9| = —3.918

M2 = %[(1— 4.75)° x 20+ ...+ (9— 4.75)° x 2| = —4.856

FJ,%E?W J== R m&ﬁ NI H[Jiz“l\/l 5.0567'\/'2 =4437!
| (S R

a; = _3'9183 =-03446 o} = _4'8563 =-0519¢
[/5.0567 Ja4379
FIRREE O] B L | H’]ﬁﬁl J ﬁ'FEjT%ET%
EPr YRR
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3 SYAR PR VBRI R
ok £ 3
TR S

AP e [

—_—

i
B
Z(X_H)4f Z(X_)?)ﬁc
_M, _ N Lo n
o Z(X_,U)zf ‘T2 Z(X—)_()Zf 2
N N
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B s T
[14.29 30HFHH % FIF||=k 5] MpviEE
Solution:
Fiﬁ“&ﬁ | Jé?ﬁ',%&ﬁ PR EE 55 ] £,
;= %[(1— 5.1)%x6+...+(9-5.1)" x 9: = 61.53
M2 :1—;0 (1-4.75* x20+...+ (9-4.75)* x 2| = 46676

1 2
o e (A s 5 ik M =B0567M; =4437
PRI TR B 2 i ] | B P T S R B

o BLB o g g2 466TE
2.249 2.107

=2.368< 3
<2 1 i
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EXSY-

5?4%‘{[ TR J%‘E’— ZFl

CERET S B T
4.11 Excel|a =
Steps: “ 517, “TRRIHT A

Note A P N ) AR P N E T

& E C

é i e et D] P

LS | PEE 14.55511905

4 s 2445867380

_ o e 13.87 ch{i B

b B B4

Ll |EEE 12.4167449

8§ |mEsy 5025104513

9 s -0.004619895

10 | {wmHE 0.364213066

(11 |EE 110.33 308

12 | {ESr 54 fRAE
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