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aaial) Al 8 el auall 3380 8 40Cile JS jedad (=) Wadle JKA)
Enter e haai dauall Jia) olad) aag
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LisY Lga i Aalise 43y ylay JAX Cauall gua 1idaadl
e o)) gacle dlall A5y Hhall Jie o g el sl Ll Ji) -
03 5 Lild JuS) Ledand 5l Lede Hdss o LetiSEY a5l GlA ol JIA)
Jaay) b J8) elaal Lo i LY Juadl 45y Ll
Jaa o ddpall (Guks
B2 Sie o sllaall Jlaall LA e (J Y1 408N Jd dxpeal) Jas
COMFIDEMCE - M J A& =2*AZ2+10
A B C D

fix)
1)=2"A2+10|

=

|

Emmwmm&mm—x
e+~ IEN e TS AN IR

&b Enterle baall
& =2"A2+10

A B C D

1 X f(x

2 | 1 12]

3 2

4 3

5 4

6 5

7 6

8 7

9 8

10 9

Lpall (Badai al jall Jlaall 8y I aaisi &5 Aapall (5 5o il 20400 Jlas

LSS s e

32



B2 - A =2°A2+10
A B C D

1 X f(x)

2 | 1 12

3 2

4 3

5 4

6 5

7 6

8 7

9 8

10 9

11

i

B2 - A =2°A2+10
A B C D

1 X f(x)

2 1 12

3 2 14

4 3 16

5 4 18

6 5 20

7 6 22

8 7 24

9 8 26

10 9 28

11

Gl g qanall J5 aas K152 al i Jiaed 2xy Jlaall 138 ) Gy 13)
AU Formulas_iss &5 Optionss: Tools Jkiab
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Color l International l Save l Error Checking l Spelling l Security l

View Calculation l Edit l General l Transition Custom Lists ] Chart
Show

[v Startup TaskPane v Eormula bar [v Status bar [v Windows in Taskbar
Comments

" Mone {* Comment indicator only (" Comment &indicator
Objects

* Show all (" Show placeholders (" Hide all

Window options
[ Page breaks [+ Riow & column headers
] 3 [+ Qutline symbols

v Gridlines [+ Zero values

Gridlines color: | Automatc

v Horizontal scroll bar
[+ Vertical scroll bar
[+ Sheet tabs

]

Cancel

A B
1 |X f(x)

2 |1 =2*"A2+10
3 2 =2*A3+10
4 3 =2"A4+10
5 4 =2"A5+10
6 |5 =2"AG+10
7 6 =2*A7+10
8 |7 =2*A8+10
9 8 =2"A9+10
10 |9 =2"A10+10
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Excel & i baidy) milia

daiall (B g gl e (HOme ais) AL Blall ) 52l
L Ctrl-Home gl de gans Jasol

axiiv) de Ll e LA Gaca WaLadY laladl (e dadiall 8 Jasill e
Oty agas) miilia) Arrow Key slady) milie aal ae End lide
(D35 3585 b

&b s Al e daral A8LED e aleSh alls Jlae Lasy e
G e A e Ll 5 Shift pUie Jle daacal & Jlall
R YR W1 EG - P PPN I g ') W1 P G >N P S (EOA |

&b s AN e baaal AaLal e aleSh jals je Jlae JLasy e
olaiY) miilda s ENd Ui paiinl 5 Shift 7Use e Jazcal &5 Jall
lgale Jancal 5 Jlaall 85 52 Y Adal) Joat ia

il 5 Ctrl Uke Jarzal &3 59 Jlaall Jiaf i0lae e ST laay o
o ST JUERY et 138 A Jad) s cly adaica b
RBEW

A (aadsl) A ol Jaddl Husl cEallly (Uil gl) fall e
atal 3 all Jaall 8 dds J40 ual & Ctrl +¢ (or X) Ll
Ctrl+v bzl
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L oAl e e GSlae ol

L o L) Lol o dndiall pndid
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LMK

L gale il dadia audi o) jhad

Ligale  daiall il

P daaall e e Lxan
Andiall Jalk Y e , )
mf“i Jonis (Lled) Jeal )
=5 Om)lsie (pha ) b5l

h|?./' i agm A JS e A
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s Andiall andil 5l
(Y 3 4 LS) Ll
T e Lagale 5 Ll dadiall
]l L

MLUM

JUBU Ag 35k
& Jlaall elld Jlias 1 Jlae LA aea (A dapa ol i gl o8 JA2Y
Ll Ctrl+Enter dascai &8 JAaY) 3380 & o sllaall Jans
GV RN e plisall i 1 SN ) (g AN BIAT AL (5 gina gl o
Al s sl i G darial 4 Adlall jlisall Jgaid il
Leake a1yl LAY
i Jullail) Aol g Jlaall HLia) amy tdlaall A8 A8 (5 gina Gl o
LA A Lty sina Ja ol el AIal J8d) eV (SN e piigall
Gfige hicai 4+ Aokl LEsdl J8 Jeak laie s
(Double Click)
e (Gl s b ) frn
s et S Ctrle bl & gaall g giny Al Jaal) ) e
Leadl Ctrl+x
Al il e o) el Jlaall sl o
335 (s Paste Special & Edit lsca) 4wl Al e e
Values Jual sy
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Paste Special

Paste

Al
" Formulas
=
™ Formats
™ Comments

Operation
* MNone
" Add
" Subtract

[ Skip blanks

™ validation

" All except borders

" Column widths

" Formulas and number formats

™ Values and number formats
™ Multiply

" Divide

[ Transpose

oK | Cancel |

Aadiiia B g3 gale Jlaa (la
(A2 A1 M) s Jf 8 gV dadl) Ja]
Fill & Edit ) s 4 ) 4060 ad) (A2 D) JV) Al & 5hsall

Edit | View Insert Format Teools Data Window WE! Help
0= 3 Undo Typing '1'in A2 Cirl+Z E' AN % ¥
o {3 Repeat Clear Ctrl+Y

& cut Ctrl+X

Copy Ctrl4C

A
@ Office Clipboard...
— & Paste Cirl+v C D
1 Paste Spedal...
2
3 | Fill >| Down Ctrl+D
4 Clear 3
5 Delete... Up
6 Delete Sheet Left
? Move or Copy Sheet...
8 #h End... Ctrl+F Series. .
9 Replace... Ctrl+H Justify
10 GoTo... Cirl+G
11
12
A~

38



Ge Uy JSEN A LS bl Ll lsa Bstia jeday Seriesys
Ols cha gl of U LS agde 8 Al o glhdll ()
Stop Value < sill dad ol Ll dadll el &5 1 55kl

1
2
3 Series in Type
4 " Rows (% Linear {=
* Columns " Growth i
5 " Date {
6 [ Trend (" AutoFil «
7 Step value: 1 Stop value: 10|
8
g Cancel |

m%

Slo© oo o b w
—
O Wo~NOeEWN

s A 43y h

o ol ¥ SN e 3l pdige pm A2 AN 8] &850 A
a1 3l 5 dasaal g + JSEN )RR OGN e J saiad Jlaall Jlaal)
sl jedaid oAl ) <l il 5 o sllaall Jlaall dled (s
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A B C
1 | Serial Linear Growth
p
3
4
]
6
7
8
9
10
11 Copy Cells
12 Fill Series
13 Fill Eormatting Only
14 Fill Without Formatting
15
16
17
18
19
20
21
22 _
23 Series...

=iié Fill Series _ual

A B C
1 |Sernial Linear Growth
2 1
3 2
4 3
5 4
6 4}
7 6
8 7
9 8
10 ol

Lbd ) 55 a8 )L gagale Jlaw (e
JSill LS 3 5128 B2:B3 LAl & G5 sV a8 50 Ja
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A B C
1 |Serial Linear Growth
2 1 1
3 2 3
4 3
5 4
6 5
7 6
8 7
9 8
10 9

O Jsai Jladl Jaall e i) sl (€501 e 35Ul yiise g
sl Jlaall il a1 5l 30 Jakal 5 + JSE ) B S
sl et 5l 5 @l il

A B C D
1 Serial Linear Growth
2 1 1
3 2 3
4 3
] 4
6 9
7 6
8 7
9 8
10 9
11 Copy Cells
12 Fill Series
13 Fill Formatting Only
14 Fill Without Formatting
15
16
17
18
19
20 Linear Trend
21 Growth Trend
22 Series...
23 —
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k)

A B C
1 | Sernal Linear Growth
2 1 1
3 2 3
4 3 5
5 4 7
6 5 9
7 6 11
8 7 13
9 8 15
10 9 17

L) 3 350 8 g guale e (a
JSall 8L 4 51 e C2:C3 LA b 5 JsY) o8l Jal

A B c |
Serial Linear Growth

1

N o L0 R —
WD =~ N | —

oo Jsaid Jlaall Jlaad) e ol a1 0S5 e 5l e aua
G stlaall Jlaall dles a1 B 5y daral 5 + JSEN ) S0 JSA
"BJ&U\)@J:.\S@JN\J‘)@J}U
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A B C D E

1 | Serial Linear Growth
2 1 1 1
3| 2 3 4
4 3 )
9 4 7
6 5 9
7 4] 11
8 7 13
9 8 15
10 9 17
11 5 Copy Cells
12 N Fill Series
13 Fill Formatting Only
14 Fill Without Formatting
15
16
17
18
19
20 Linear Trend
21 Growth Trend
22 .
23 Series...
A B C
1 | Seral Linear Growth
2 1 1 1
3 2 3 4
4 3 5 16
) 4 7 64
G ] 9 296
7 ] 11 1024
8] 7 13 4096
9 8 15 16384
10 9 17 65536
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MORMSDIST ¥ o A =A1+B1
A C
1 | 10 12]
2 |=A1+B1 |
MORMSDIST ®» o A =A1-B1
A C
1 | 10 12]
2 |=A1B1 |
MORMSDIST ¥ J A& =ATB1
A C
1 [ 10 12]
2 |=A1"B1 |
NORMSDIST ¥ J A =A1/B1
A C
1 [ 10 12]
2 |=A1B1 |
MORMSDIST ¥ J A& =A1'B1
A C
1 | 10 12]
2 |=A1"B1 |
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Sl Jadll
I g B SV DI LA
doaba) dglaad) cililand)

B1 5 AL Oilall s sine gan
= A1+ B1

LAY (e BT Al (s sine 7 5k
‘Al

= A1-B1
LlIL AL QA 5 gise @ i
'‘B1

= A1* B1
‘Bl adall (s siss

=A1/B1
598l de g8 3 Al A (5 siaa
Bl & 5ns

= A1 B1



ddlatal) cilulanl)

”

Sl Jial A NOT 5 OR 5 AND Zhaial) cilleall (o jaid Co g
N el A e Tl

Insert Function

Search for a function:
ype a brief description of what you want to do and then

dick Go

Or select a category: [Logical

Select a function:

TRLE
[~

AND({logicall, logical2,...)
Checks whether all arguments are TRUE, and returns TRUE if all arguments

are TRLE,

oK Cancel

Help on this function

OK &3 AND s

Function Arguments

AND
Logical1 [A2 | = TRUE
Logical2 |g2] ] = TRUE

Xl -

= TRUE
Checks whether all arguments are TRUE, and returns TRUE if all arguments are TRLUE.

Logical3 |

Logical2: logical1,logical2,. .. are 1 to 30 conditions you want to test that can be
either TRUE or FALSE and can be logical values, arrays, or references.

Formula result = TRLE

Help on this function

Ok | Cancel

it NOT 5 OR 2a 55 48 ylall (il
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C2 - A =AND(AZ2 B2)
A B C D E
Result1 Result? AND OR. NOT
J TRUE TRUE I TRUE _| TRUE FALSE
TRUE | FALSSE TRUE TRUE FALSE :AND(AZ’BZ)
4 FALSE TRUE FALSE TRUE TRUE
5 | FALSE FALSE FALSE FALSE TRUE

D2 - A =0R(A2,B2)
A B C D E
Result1 Result? AND OR NOT

J TRUE = TRUE  TRUE [_TRUE ] FALSE

TRUE FALSSE TRUE =~ TRUE = FALSE =OR(A2,B2)
4 FALSE = TRUE FALSE TRUE = TRUE
5 | FALSE @ FALSE | FALSE @ FALSE | TRUE

EZ - A =NOT(AZ)
A B C D E
Result1 Result2 AND OR NOT

J TRUE =~ TRUE TRUE  TRUE [FALSE |

TRUE FALSSE = TRUE  TRUE FALSE = =NOT(A2)
4 FALSE = TRUE FALSE = TRUE | TRUE
5 | FALSE = FALSE | FALSE  FALSE | TRUE

dnadl) 45 giadl g Adllaal) 45 ginl)

LA A AL A6 R ey Laad a5 Ol sie Led i Aadia B AL
.(w\wmuﬁsﬁmmw\;m}u\gcﬁ

dgadl) 45 giad)

OV s (lsie ade Gllayy AT Jie ey Ll elaely o5 Ayl 5 sial)
Gus e Al ey o Bl o) goal Bls ) Al cly iz
Lagd a8 QUL Hlaiadl g 3 gl

46



-48laal) 45 ginl)
ey it AT Diad Lagal€ gl jlaidl 5l 2 el 30 plel § ADle a0 i
Jao Wl iy aseall Gay i AN cilgine Udd 138 A 3 geal
) ) AdA o3 (5 gina et o Laga plhandl o) iy AL 5 . aid )
Ga AN Sy i SAPL 5w dsanll Jay Ll il Aasia 8 (S
) dsdia 8 S oY Ll gina Ui Laga Hhaud) )3 sl ua
Llaall e i BB Al JU

E5 =Al + B$3 + $C4 + $D$6
20 GO Adall ) i Laxie

G9 =C5 + D$3 + $C8 + $D%$6

A B C D E F G

4] Al

2

3 3 — D3

4 C4

5 C5 ES

§ D6 D&

7

8 C8
9| GO

dowily C5 Al a8 58 E5 LN dually AT 4al) a8 e o3e] (AN 3
dganll o JS (B Apd Aigic eday dganlly hull Cua e GO Al
B 2sendl & Lgad g Cum (30 E5 4dall Luilly BS3 L) adge  jlaudl
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Liila Log€ (€15 3 ganl) b Lgalisa Cum (o GO Adall D$3 Adal) o s
it bl 8 Al g 3 pand) b Ay i sie 0205 3 el b dnige e
dganl) 8 ag2dl 5o Do Cus (0 $CB 5 FCALIAN 2l 50 e Gadaty 22
a5 N5l Je GO 5 ES WAL 4 Hlasall 0y 8 sall 03 5235 C
O b ga iy ol SDP6 Al el 8 A s 2 seall b ddllae L gic
(e JS G dalha 4 sie 338 5 GO A ES AIA0) Auiy Hlaud) g 3 gaall dua
bl 5 3 sanll
s Jas SilBa g) ciladial AU gl 4 gis
& AL Al ia (5 ja) dadia 8 Jlae sl 4da 2 ) sl Lol
dadall 8 Ahiill LAY 3] ae lgied weai 0f 450 SheetZaiall
Sl s Al ddasil
=Sheet2!Al

25 b 5 ,a) dae dadia LA (5 a8 Al g day ) s a5 LiSay LS
Sheetlee daia &AL il dad ) ] d8ls) ddlad) ddadal) 40a)) 4
S4lb a 58 = 514 Budget.xlsdee QUS b

=[Budget.xIs]Sheetl!Al1+1

=’[Budget Analysis.xIs]SheetlAl+1
$18 e Galall add s sa 1Y) 0 G s 6
oh Calell JalSl) el i g a3l Jaall LS (IS 1)
="C:\MSOffice\Excel\[Budget Analysis.xls]Sheet1l!Al
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pf ) ey
Lpall ol () 90 Lol jaa (10 423U i ot ) ZUsS bl e IS
“=AL1+10" rall (e 83 g0 a5 933 B1:B10 Jlaall Diad Led 3] gall

B1 M A =A1+10
A B C

1 1 1]

2
3
4
4]
6
.
8
9

10 10 20
v gl Hleh) HLia) die dadiall oda ) U ki 1)

B1 - £ =A1+10
A B
1=A1+10
=A2+10
=A3+10
=A4+10
=A5+10
=A6+10
=A7+10
=A8+10
=A9+10
0 =A10+10

geudl) Liaadind s C10Y CLLIAN B10 ) BL (e il e 2 yi sl Y
daiall Ol sale) s Rageall it a3 5l s Liayl goal) o alins 4ilé (salall
Lol (IS 51y 5aiin C1:C105 B1:B1O Yl (e JS A aidll )
A aldd) Fooal) aaati Ll Has 50 CL:CLO0swll & aadll olay)
e bl ol PasteSpecial. .. & Edit 4aldl (e W) agle Juass
Sedad a1 LW 5 e 3l LA

—

= D00 =] TN e D P

D C0 | = T |ON | | L2 || —
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=
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C1 v f
A B C D E
1| 1 1] '
2 2 12 b cut
3 3 13 & Copy
4 4 14 (R Paste
] ] 135 Paste Special...
6 6 16 Insert Copied Cells. ..
; ; :11 g Delete...
9 9 19 Clear Contents
10 10 20 ‘A Insert Comment
11 i Format Cells...

Dl Bsaia jedad PasteSpecial... Jbisis

[ | | | | | |
mwmmhmm_\ﬁmmﬂmmhmm—x

I=

Paste
Al
" Formulas

" Formats
" Comments

O D 00~ NN e L R

—l

Operation
{* Maone
" Add
" Subtract

[ Skip blanks

" validation

" All except borders

" Column widths

" Formulas and number formats
" Values and number formats

" Multiply

(" Divide

[ Transpose

Ok | Cancel

dnall (g Jasd 4l

. .

C.uu
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A B C
1 1 11 11
2 2 12 12
3 3 13 13
4 | 4 14 14
5 5 15 15
6 6 16 16
7 7 17 17
8 8 18 18
9 9 19 19
10| 10 20 201
a3 gaall HLA) die Aadall Uyl 1) 4
A B C
11 =A1+10 11
2 2 =A2+10 12
3 |3 =A3+10 13
4 |4 =A4+10 14
5 |5 =A5+10 15
6 6 =A6+10 16
77 =A7+10 17
8 8 =A8+10 18
9 9 =A9+10 19
10 10 =A10+10 20

&ual\ gUad]
\.@49@4.10&}@@\ d\ad\@c&;\u&}u\ cmmﬂamhj@m\w
;gﬂﬂ\ L@.AA\ (e cUaSi

M\ Uadl
(o A ta A o dandll A slas #DIV/Q!

e AR g gina 5l dapall
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TR PEECCE PR RN PN
Sy e e o) ale JS5NA

58 sie e bl of

#N/A

#NULL!

25 Uz 5 Siad Ao o A0S 23 5

G se 220 aBgiiagla 8l

#NUM!

83 5m 5m i Al ol el

#REF!

Waall & sill (e dale (5 9 drpuall

#VALUE!

O sixa 130 5 (HttHHHIH) o 5o0 ST 5l Ala aa Laie Ul 405 llin
G (e 8 e dad g aaall jeday ST anliall g LusYl al Gl 3 gaall
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Goal Seeking iagdl ¢ Cuall
oS Jie il Cladia g b siall LK) ) (e Cargll e iayl)
Gal) ) Al OsSan 1l M e Jise e Y 8 e g a1l
Uieasd sl laa Jie e daY) Wle (Saps " 20% dauwiy Glagall

cbidl JSa e Jaall dadin

Aadi pale alai US 1A guall a0 lailly Jand 4lSa) (o8 Caagll e Gaalll
iad A daiy aad Al LIAD) ) 21A) a8 san (g JusS] 8 2zl
G sllas 5 $325,0000 Sedl Jras S 5 Japnilly J e o) i 2 5 Sl il
el Lludl e ALl adyy o Je J el jrw (0 20% s (A ) Ada
a3 JusS) 8 il glaall o3 Ll 13) 80 33l ae gl 360

A B
1 JFae ) il Baladl) sass
2 ER R
3 ¢l e $325000
4 5V Al 20%
5 gl adall Bae 360
6 B e 8%
7 Sila Al
8 o= Al g $260,000.00
9 iy el daid) $9,907.79
10 4,80 4xidll $686,803.64
11 4,80 52344 $426 803.64

daall (e i B8:B11 LAY clliadll (5523 B3:B6 LA
BS: =(1-B4)*B3
B9: =PMT(B6/12,B5,-B8)
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B10: =B9*B5
B11: =B10-B8

A B
Joa gl pdd JalodY) Lass
Ly R

¢l pill e 325000

a1 dadall 02

gl adall 324 360
58l Jams 0.08
Sl aldl

=l ek =(1.B4)"B3

4y enll Aaid) =PMT(B6/12,B5,-B8)
4,<)) 4aidl) =BY"BS
4,15 5440 =B10-B8

Jinas &5 cilads o aaingy i il Aedall Covnt PMT dullad) llall Gy
Zadall s2a o) Lia 38l 51 $1,907. 794 el Axdall o)) aa ol 528
$1,200 bl 258 g2 b galiiny 431 3) (5 jidhell Tl 1nn le &y 5.
il (el ) o) il s oo Lad |y e
US 8 25l Aaal om0 o it i€y Ul 8 Lo A
B S Jeadl Ak dllia (KU Gllad) W30 e Jeand s 3 5
Goal _liai Tools <l sV daild (e Al Cargll e Candl dlSa) aladii)

Seek
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Tools | Data  Simetar  Window
Formula List
Salver...
| Goal Seek...
Macrao 4
Add-Ins...
Options. ..
E'-: Macro Systems Add-ins
SimTools »
Resampling »
Data Analysis. ..
Dlsall @saia jelad
A B c D :
; e £l il Lm‘ii"-:‘ Goal Seek 2)X)
2 SPE I 1R g A A
4 Y Aail 20% | > ::z: =
; et ql 5 360 | |
6 Basall J.‘w.a. a9, ITI Cancel
7 LRENGEWA
g =8l i $260,000.00
E i jedd daidl $1.007.79
10 45 4a80) | $686,803.64
11 4.1l 32508 $426,803.64

G Gl e $1,200 4 6 dada] anliall o) 8l prn sale Jlus L
Set cell: & el aadall o (g at Sl AdAl ey JAab thy
o Qgllaall Al ) aags To value: & «sthall duadl aa g

23 OK e bzl s By changing cell 2 e
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Goal Seek Status

Goal Seeking with Cell B2
found a solution,

Target value: 1200

Current value:  51,200.00 £

dall 9sSas da a5
A B |
1| J3ie gl LB aaas
2 S EA |
3| #1080 | $204.425 |
4 g1 Aadal 20%
5 sl adall Baa 360
6 pailall Jamse 8%
7 s Al
8 o= Al ke $163,540.19
9 i el daidll $1,200.00
10 4450 daidl) $432000.00
11 480 5238 $268,459.81

Aalud) (a jall Jagd can $1, 2004 e dxd)] anliall J el jrw o))
$204,425

56



Al Juss) Jlas g J) 50

ikl Caliaad J1sall (e 5 A gana o Ju) (5 san il Ui ,S3 LS

: SIS 1 pall o3 Bl e J geanl) (Kas

Jsadl Gase Jeasdl jeli fi Lo L)

Insert Function

Search for a function:
Type a brief description of what you want to do and then Go |
dick Ga
Or select a cateqory: [Math & Trig j

Select a function:

ABS(number)
Returns the absolute value of a number, a number without its sign.

Help on this function oK | Cancel |

— k| e ek
o0 (=l |G |on |2 Lo [N | = [ [ DR[| | &N A 0 [N =

S A g1 e J anl) li€ay

GO (e Laauall y Canll 338U 8 A sl S 3050 e -

3 e 3380 Jand il 5 CiliaY) HLid) 330 e Al Chia s ) -
A 8 edaileS Aaliall J)sall paen

Al ) s 3280 jelad OK (Ao harai ABS Slie Jail g Alall HLad) aay
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ABS * X J|&| =ABS()

A B C D E F
=ABS()
Function Arguments
ABS
Number || y =

Returns the absolute value of @ number, a number without its sign.
Mumber is the real number for which you want the absolute value.

Formula result =

Help on this function oK | Cancel

Bl |awce|~ || & w k=

Adlal) s e\m}%@aﬂﬁw&;g};ﬂ ) ) Edﬁbuihy
Array Call ciy

3 sasae 5l ) Jlan A Gl Lgiany A8le Ll LA (e de gans 4
Sl i) (3 ks Latallas iy b ghaan 5f i b i) (Say (b sian
: Array Formula < siw diua

oA i g i) e SIS ) de gana o illia Ban o 68 Asa A
Anpall daxiy . { 3 A0 G YL Lkl 5T Canall dagay il Bae
) 81 g JuS) oy s LT CTRL+SHIFT+ENTER  gesilaal) Jaxaa,
L
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reiia digay Baal g Aol Gl
sanl s et o Jpmall cililin 330 el aY Cin Gina alidin) sk
Adlisdl guall e 220 Jlais) Giob oo dedd) dadia dae o o
f Ul et el o g3 S5 3aa) 5 (s dapa
Lo Canall daa JAa) o)y A Ada) jusl -
"Caall apa Mid  Caall Lapa Jaol -

={SUM(A1:D1*A2:D2)}
K peai A 4a SIA2:D2 aally ALID1 caall Gy gise o juay o 58

e il
A3 - A {=SUM(A1:D1"A2:D2)}
A B C D E
1 20 30 50 10
2 12 11 9 12
3 [ 1140]

s Llad Jaol W o) Jaay
=SUM(A1:D1*A2:D2)
CTRL+SHIFT+ENTER (e bial Lapall sda i) (e eleii)l vie -
St Alls A slaall Aagll jedaig Lald { } el Y Jus) Jaad Ll
: Sl
20x12 + 30x11 + 50x9 + 10x12 = 1140

59



" :\.QJAA Cul& pas il

Al LA (e Jlae 8 Caall Jax () caagy Chua daay 70l 320 bl
Array Arguments «auall Ji¥a allaii LS 300e Y15 ) shand) axe i
L_J-m-' e)g-"}

Ko il A 3] 215 531 DA e i)

A dsanll 3 i) 5 B 2 sendl 8 Cilapal) WS ol Died dxpall Jaof -
0 i 33m3 GlLy Cilagsall wfasdll Bdl) e adl) 235 TREND lall
IS Gl s Ji, C1:C3 LA 1036

ABS - X + & =TREND(B1:B3A1:A3)
A B C | D E

1 1 202|=TREND(B1:B3 A1:A3)

2 2 210

3 3 100,

AUl Aagill yelat CTRL+SHIFT+ENTER e bl vie -

C1 - # {=TREND(B1:B3 A1:A3)}
A B C D E
1 1 202| 221.6667
2 2 210 170.6667
3 3 100| 1196667]
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2 Juadl
ALY Juas) J 90 U2 e

Al ) O sl jlany

18 saxadl (1
=SUM(A1:A3)
A1+A2+A3 & sana Ty
:JUia
B1 - £ =SUM(A1:A3)
A B C D
1| 12] 361
2 14
3 10
1 giall (2
=AVERAGE(A1:A3)
Al, A2, A3 LIAD luall bass giall  aay
:JUia
B1 - A =AVERAGE(A1A3)
A B C D
1| 12 12]
2 14
3 10

i pall Jala £ gana (3

=SUMPRODUCT(A1:A3,B1:B3)
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Al-B1+A2-B2+A3-B3 o nall & sana oz

1 JGa
C1 - %# =SUMPRODUCT(A1-A3 B1B3)
A B c | D E |
1 | 12 9 280]
2 14 8
3 10 6
dallaal) Al (4
=ABS(Al)
AL AR (5 ginad Aallaal) Al aay
1 JGa
B1 - A& =ABS(A1)
A B | C D
1| 2] 12]
2
s A (5
=SQRT(AL)
N Al L;L"-‘J
1 Jla
B1 - A& =SQRT(A1)
A B | ¢ D
1 o 3l
2
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i) dadl) (6
=MAX(A1:A9)

A9 as AL LAY 8 Ll slae S dad 58I sy
:Jla

B1 v A =MAX(A1:A9)
A B C D

13 13]

—

2
3
4
5 7
4]
7
8
9

1 ual) dadll) (7
=MIN(A1:A9)

A9 ias AL WA 8 e W dad jaal sy
:Jla

B1 . A =MIN(A1:A9)
A B | C D

D00 =] |0 |LN | Ld B
—l
%]
n
L]
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R dﬁu(a
=CEILING(Number or Range,significance) ;
significance- haall a8 )l Cieline @ BY A 4 j50 28 Y1 oy

1l
B1 - A =CEILING(A1,1)
A B | ¢ D
1| 2.5] 3l
132 55 (9

=COMBIN(Number,number_chosen)

.number_chosen 13,23k Number Gl 53 s g

rJlia
2
A1 . % =COMBIN(10,2)
A | B C D
1| 15
rhud e (10

=COUNTIF(Range,Criteria)

Criteria 383 Al Range Jawl 3 LAY s sy
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rJlia

S BN 2ae 3y 335 32,54,75,86 26,Y1 6sa ALIAS il (i
lea i s =COUNTIF(AL:A5,”>55") 5l Jaxi 55 (e LSi s
Aada il 15l ae Jaadily

B1 - % =COUNTIF(A1-A4,"=55")
A B C D E
1| 32| 2l
2 54
3 75
4 86

190 3 B ) qu i (11
=EVEN(Number)

Ade Sl a2 ) 22 Uil e Number (s

rJbia
=EVEN(1.5)
b
B1 v A =EVEN(A1)
A B C D
1] 1.5] 2l
e ol ad)l (12
=EXP(Number)
Number 38l dic & 10 @ axiy
rJbia
=EXP(2)
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B1 . £ =EXP(A1)
A B C D

1 2[ 7.389056]

Lal

1 g paa (13

=FACT(Number)
Number s pas any
Jbia
=FACT(5)
120
B1 - £ =FACT(A1)
A B C D
1| 5 120]

"S a,.u'aJ\ (14
=FLOOR(Number,significance)

significance— heall 280 Cieline o 8Y S 4 jie 251 Jany s

1l
=FLOOR(2.5,1)
o
B1 - & =FLOOR(A1,1)
A B C D
1 2.5] 2]
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ralieY) & i) anldl) (15

=GCD(Numberl,Number2,...)

LB e @ yidall anlal) laxy

rJlia
=GCD(24,36)
JPRctY
B1 . & =GCD(A1,A2)
A B C D
1] 24] 12]
2 36
rgeasall ¢ 3al) (16
=INT(Number)
Number 222l 3 massall ¢ 2l oy
:Jlia
=INT(8.9)
o
B1 . A =INT(A1)
A 5 C
1] so 8l

1 jida iclaa B8 (17

=LCM(Numberl,Number2,...)

Alae S ¢ e Cieliae Jil oy
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rJlia

=LCM(5,2)
Pty
B1 . A =LCM(A1A2)
A B C D
1] s|___1o]
2 2
rranhal) 2l 5l (18
=LN(Number)
Number a8 Il caulall & jle sl et g
:JUa
=L N(86)
sl
B1 - A =LN(A1)
A B C

1 86[ 4.454347]

roulad Y A5 S 51 (19

=LOG(Number,base)
Number &l base (s a3 jle il laat
:Jla

=LOG(8,2)
PRt
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B1 - & =LOG(A1A2)
A B C D

148 giaa 33334 (20
=MDETERM(Array)

_dm&iﬂm‘;ﬁjArray_j:\éﬂg\éjMBngkﬂ

:JUa
=MDETERM({1,3,8,5;1,3,6,1;1,1,1,0;7,3,10,2})
:‘j.. ;
E1 - A# =MDETERM(A1:D4)
A B C D E
1] 1 1 1 7 gsl
2 3 3 1 3
3 8 6 1 10
4 5 1 0 2
148 ghuaa i glia (21

=MINVERSE(Array)
o Bara A g Array = A jae A8 sias o glia  aad
rJbia
= MINVERSE({1,2,1;3,4,-1;0,2,0})
=
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A5 - & [=MINVERSE(A1:C3)}

A | B | ¢ | D E

1 1 3 0
2 2
3 1 A 0
4

5 0.25 0 075
6 0.25 0 -0.25
7 -0.75 05 025l

148 phuan i pa (22
=MMULT (Arrayl,Array2)

daua a5 Array2 s Arrayl — 48 e 8 ghias @ pia Jaals axg

Caa
1 JGa
= MMULT({1,3;7,2}, {2,0;0,2 })
LAl Jans
ABS + X ¥ A& =MMULT(A1:B2,D1E2
A B cC | D E
1 1 7 2 0
2 3 2 0 2
3
4 | [=MMULT(A1:B2D1E2|
5 [ MMULT(array1, array2) |
:ziid il CTRL+SHIFTH+ENTER e haaas
C4 - £ {=MMULT(A1:B2,D1:E2)}
A B c | D | E
1 1 3 2 0
2 2 0 2
3
4 2 ﬁl
5 14 4
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robide (23

=MOD(Number,divisor)
.divisor = Number 4eud 2ay 3L laay
:Jlia
=MOD(3,2)
b
A1 - A =MOD(3,2)
A B C D
1 | 1l
rg e qUfl ) o S (24
=ODD(Number)
(3R a2 (e Y e Number pé)l) ass
rJlia
=0ODD(1.5)
:‘j.. -
AT - %# =0DD(1.5)
A B C D
(B I

TPl (k) 8 il dasaa Al (5 (25
=PI1()
:Jlia
=SIN(PI()/2)
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Al - £ =SIN(PI()/2)
A | B C D
1| 1

15 541 ad 1) (26

=POWER(Number,power)

power sl Number a8 11 &é 5

rJlia
=POWER(98.6,3.2)
o
A1 - # =POWER(98.6,3.2)
A B C D
1 [ 24010771
e Juala (27

=PRODUCT(Numberl,Number2,...)

laxall e\ﬁj}(\ A i Jala Glaa,g
rJbia

A 5,15,30 #éLY s 5a ALICL Jlaall (i i

=PRODUCT(A1:C1)

s
A2 - A =PRODUCT(A1:C1)
A B C D

1 5 15 30

2 [ 22501
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Al € 5 0 el 5 5o (28

=QUOTIENT(Numerator,Denominator)
.Denominator = Numerator e i sall ¢ jall any

rJlia
=QUOTIENT(5,2)
sl
A1 . £ =QUOTIENT(5,2)
A B C D
N m—

1l gde a8 ) 245 (29

=RAND()
U(0,1) sbuiall may il g1 50 Om O slie a8 andy
rJlia
=RAND()
:‘j.. -
A1 - # =RAND()
A B C [
1 [0.133204]

‘)Jﬁgydgh(é‘)glaﬂd\ﬂ\o&em&)AdS@j

e i (30

=ROUND(Number,num_digits)

73



- 48 e GULAY e 2 B Number aaall o i as,

.num_digits
:Jlia
=ROUND(2.15,1)
s
A1 - A =ROUND(2 15,1)
A B C D
1| 2.2]

raae AV oS (31

=ROUNDDOWN(Number,num_digits)
2 A8 e LAY (e 20 G EY Number 3l cu i Jasy
Asilll dadll Jy 585 num_digits

rJlia
=ROUNDDOWN(3.14159,3)
b
A1 - % =ROUNDDOWN(3.14159.3)
A B C D E
1 [ 3141l
e Aol i (32

=ROUNDUP(Number,num_digits)
o A pe GUAl e s Y Number axll (s asy
Aailll degll adlai s nUM_digits
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rJlia

=ROUNDUP(3.14159,3)

Af . # =ROUNDUP(3.14159,3)
A | B C D E
1 [ 3122
P92 Adaddia paa (33

=SERIESSUM(x,n,m,coefficients)

SERIES(X,N,M,a) = a,x" +a,x"™ +ax"?" +...+a x" (3"  aad g

rJbia
s s Alulidia ¢ ganay COS(%T) A g
2 4 6
COS(X):l—%+%—%+---
P (LS
A
1
2 |=PI()y4
3 |1
4 |=AFACT(2)
5 |=1/FACT(4)
6 |=1/FACT(6)
:
8§ |=SERIESSUM(A2,0,2,A3:A6)
9
10 |=COS(PI()/4)
sl () S3
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A

0.765398163
1

0.5
0.041666667
-0.00138889

0.707103215

D C0 | =] T |CN | f | L0 M| —

10 | 0.707106781

A A

558 Aluliias 4 58] Aail) A8 5 dxpnall Al (5523 AL0 Of BaaY
1Sl sl £ sana (34
=SUMSQ(Numberl,Number2,...)

LBV il yo & sama any g

1 JGa
=SUMSQ(3,4)
b
B1 - A =SUMSQ(A1:A2)
A B C D
1| 3 251
2 4
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= oea Al Juadl
1dilaay) ciley 5 sill g J)gall

rrnhall a3 gill il padall a8 g cLaiaY) (1

= NORMDIST(x,mean,standard_dev,cumulative)

sy
] -[‘”’32} " . ;
P(X<x)= | o * : TRUE sl cumulative Lexie (I
1 ‘[(X_”z)z] o
f(xu0o)= el ¥ : FALSE 22U cumulative Wi («
2710
1 Jla

=NORMDIST(25,20,3,TRUE)

0=3 35 u=20 Lic P(X <25) (ol

A1 . A =NORMDIST(25,20 3, TRUE)
A | B C D E
1 [095221]
9
A1 - A =NORMDIST(25,20,3,FALSE)
A B C D E

1 [0.033159]

=NORMINV/(probability,mean,standard_dev)
P(X < x,) =probability <uss x; (axi g
:Jlia
=NORMINV(0.55,20,3)
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Al v A =NORMINV(0.55,20,3)
A B C D E

1 [20.37698]

=NORMSDIST(z)

z 2

P(Z<z):_J;o%e_z2 5 P(Z<2)=0(2) s

21
P(Z2<1.789=d(1.7§ :JGa

=NORMSDIST(1.78)

A1 - A =NORMSDIST(1.78)
A | B C D
1 [0962462

=NORMSINV((probability)
®*(probability) (k=5
®(0.55 :Jla

=NORMSINV/(0.55)

A1 v A =NORMSINV(0.55)
A B C D

1 [0.125661]

it st Gl pial) add g cNLGAY) (2
= TDIST(x,degrees_freedom,tails)

degrees freedom 4~ Slaput &) ad X Al Jlada) ani
: Sl 2as tails
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Gy sall Cla o df s P(t, > %) ke Ledld tails = 1 oS 13) (|

P(t, >x)+ P(t, <-x) a;l“’:‘ Ll tails = 2 oS ) (<

rJlia
=TDIST(1.5,12,1)
sl
A1 v £ =TDIST(15,121)
A | B C D
1_[0079729]
S
=TDIST(1.5,12,2)
:"-“.. X
A1 . & =TDIST(15,122)
A B C D

1 _[0.159458]

=TINV(probability,degrees_freedom)
df Cus P(t>t, ) =probability 5 P(t<-t,)=probability <usyt, =iy

degrees_freedom 2
:Jlia

=TINV(0.05,12)
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A1 v A =TINV(0.05,12)
A B C D

1 [2.178813l

1O 9 205 (3

=POISSON(x,mean,cumulative)

JPRtEp

P(X :x):/‘% - = cumulative = FALSE L (I

P(X <x):i%ke” = cumulative = TRUE ke (<

k=0 "+

rJlia
=POISSON(7,5,FALSE)
:‘j.. -
A1 - % =POISSON(7 5 FALSE)
A B C D E
1 [0.104445]
S
=POISSON(7,5,TRUE)
:‘j.. -
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A1 - & =POISSON(7,5,TRUE)
A | B C D E
1 [0.866628

oY) 2l (4
=EXPONDIST(x,lambda,cumulative)

REp
P(X =x)= A& k=3 cumulative = FALSE Leic (i

P(X <x)=1-e™ k=i cumulative = TRUE Laie (<

rJlia
=EXPONDIST(40,1/20,FALSE)
:‘j.. -
A1 - % =EXPONDIST(40,1/20,FALSE)
A B C D E
1 [ 0.006767
:‘j.. -
=EXPONDIST(40,1/20,TRUE)
A1 - % =EXPONDIST(40,1/20,TRUE)
A B C D E
1 [ 08646651
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rCpaal) 63 288 (5
=BINOMDIST(x,n,p,cumulative)

Zg;Lﬂ-u

n] p*(1- p)"* cumulative = FALSE e (I

P(X:x):(

X

P(X <x)= X @] p’(1-p)”” cumulative = TRUE Laic (o

y=i

i
=BINOMDIST(4,9,0.3,FALSE)
:‘j.. L
A1 - A =BINOMDIST(4,9,0.3,FALSE)
A B C D E
1 [0.171532]
=BINOMDIST(4,9,0.3,TRUE)
Rt
A1 - & =BINOMDIST(4,9,0.3,TRUE)
A B C D E

1 [0901191]

1S e )5 (6
=CHIDIST(x,degrees_freedom)

(2n) 5 ) (1S el JaiaY) g sl s
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rJlia
=CHIDIST(18.307,10)

:‘j.. L
A1 . £ =CHIDIST(18.307,10)
A B C D E
1_[0.050001]
S e e lla (7
=CHIINV (probability,degrees_freedom)
() D) S e s o lie Jaas
:JUia
=CHIINV(0.05,10)
sl
A1 - A =CHINV(0.05,10)
A | B C D
1 [ 1830703

S e Al (8
=CHITEST (actual _range,expected_range)
Gl el SIS o e HLEAL 64

rJlia
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A10 - ~ =CHITEST(A2:B4,AG6:B8)

W oo |~ (ot B e [ =

10

A |

() oy
58
11
10
(2s2) v
45.35
17.56

16.09
daal)

0.000308192

=FDIST(x,df1,df2)

B
(od) #lad
35
25
23
(i) sl
47 .65
18.44
16.91
o)
solel il S8 A e 4o
2-216.16957 »
2 Lglldial 5 4y pa a0
0.000308

B e

F &5 (9

=FDIST(15.20675,6,4)

A1 . A& =FDIST(15.20675,6,4)
A | B C
1 [ o001

=FINV/(probability,df1,df2)

84

rJlia

bl

:F &Usi e (10

F &5 cslia Jaxs



rJlia
=FINV(0.01,6,4)

Al . A =FINV(0.0164)
A | B C D
1 [15.20675]
1485 8y (11

=CONFIDENCE(alpha,standard_dev,size)

<ilatY) stdev fus aaisall Jaw il 100%(1-alpha)% 48 6 i aas
Al aaa size 5 g badll
:Jlia
a5 (2.5 aainall 5 bmall Gl aiY 5 30 Wb sie 50 Lgena 4
2 51 paiaall Lo il Q5% 45 3 58

=CONFIDENCE(0.05,2.5,50)
5 30-0.69295 O g sl husidl o) gl 0.69295 (axi Al
0.95 Jwials (29.3,30.7) 3.l 4 sl 30+0.69295
F o8s) (12

=FTEST (arrayl,array?2)

O arrayl cpld O] 4 g ity () d) Folis) Aagi oy

array2 ol
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1 JBa
=FTEST({6,7,9,15,21},{20,28,31,38,40})

0.648318 s
: Al Jha
A8 - % =FTEST(A2:A6,B2:B6)
A | B
1 $Y) i) ALl U
2 6 20
3 7 28
4 9 31
5 15 38
6 21 40
7 daual) g
g | 0.64831785 | odlei Uil de g F o jliia)

=HYPGEOMDIST(x,n,M,N)

w0

diglh 368 a5l ara g

:JGa
~HYPGEOMDIST(1,4,8,20)
[ g
A1 . A =HYPGEOMDIST(1 4 8 20)
A B C D E

1 [0.363261]
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:Z JEa) (14
=ZTEST(array,x,sigma)
g obmall il aiY) oa sigma s (cehd) z oLy AdldsY) dadll Jasy
array sl 5 baa) ol asy) 33 5 Cdda 1Y) Ll 485 jna 5S35 aainall

Jus
A13 - A& =ZTEST(A2:A114)
A | B
1 Saldlad)
2 3
3 6
4 7
5 8
6 6
7 5
8 4
9 2
10 1
11 9
12 Aaal ) s
13| 0.09057426 | 4 4esd xie el SULll (5 7 sy ALy dedl

o giall GBI 2 (15
=AVEDEV(numberl,number2,...)
s gl e dallaall cldl paiy) dau gie st g

rJlia

=AVEDEV(4,5,6,7,5,4,3)
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A13 - A =AVEDEV(A2:A11)
A B C C

1 i)

2 3

3 6

4 7

5 8

6 6

7 5

8 4

9 2

10 1

11 9

12 Adual

13] 21 |

thli JY) Jalaa (16
=CORREL(arrayl,array2)

array?2 s arrayl = sdasall QUL Se gena G daal 8l Jalas o
:Jlia

=CORREL({3,2,4,5,6},{9,7,12,15,17})
b
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AB - #~ =CORREL(A2:AB,B2:B6)

A | B

() Sl A1) e
’
2 3 9
3 2 7
4 4 12
5 ) 15
6 6 17
7 Li,_ual! E_‘,ujjq 1.5..\43
s | 0.99705449 s3Ae) bl de gl JL5 Y Jalaa

r 8 Ay ey 0 £ gaa (17
=DEVSQ(numberl,number2,...)
) i) e £ e (chaxy

1 Jla
=DEVSQ(A2:Al11)
b
A13 - A =DEVSQ(A2:A11)
A B C
1 Sl
2 3
3 6
4 7
5 8
6 6
7 5
8 4
g 2
10 1
11 9
12 Aaual
13 60.9
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-l sl (18
=FREQUENCY((data_array,bins_array)

<ldl cwa data_array (2 sbasall clbladl o, Sl sl Jasd
bin_array _ staxall

Array  Glégad) jua g8 e & FREQUENCY :dhada
48 siaall & U Jaall aad g guall w3 Jie JWa) 2ie 3 Formula
La¥ b Ctrl+Shift+Enter by 48 ghiadll daua LUK L 4 Ha4)
i3 Excel Welaxy A {} ol 8Y)

rJUa
A12 - % {=FREQUENCY(A2:A10,B2:B5)}
A | B
1 Cila al) Ll
2 79 70
3 85 79
A 78 89
5 85
6 50
7 81
8 95
g 88
10 97
19 Adual sl iy
12 1 70 éJL.Ej1JAJ§1 Sl all dae
13 2 71-79 44l 4 cila )l dae
14 4 80-89 4l é Sl all dae
15 2| 90 iy e S ila il 2o
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edigl) Jac gial) (19

=GEOMEAN(Numberl,Number2,...)
il eavigh Jass gial asy

rJlia
=GEOMEAN(A2:A11)
JPRctE
A3 - # =GEOMEAN(AZ:A11)
A B C D
1 &1.11:\:\3!
2 3
3 6
4 7
5 8
6 6
7 5
8 4
g 2
10 1
11 9
12 Aaual
13| 4.3032 |
880 53l hauy g3al) (20
=HARMEAN(Numberl,Number2,...)
5 L il Loy
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1 JGa
=HARMEAN(4,5,8,7,11,4,3)

Pty
A1 - A =HARMEAN(4,587,11,4,3)
A B C D
1 5.028375962
rha sl (21
=MEDIAN(Numberl,Number2,...)
ULl Jas g any
:Jlia
=MEDIAN(1,2,3,4,5)
gty
A8 - A =MEDIAN(A2:A6)
A B C
1 i)
2 1
3 2
4 3
5 4
6 5
7 daual
8 3 |
1J)sial (22

=MODE(Numberl,Number2,...)
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ULl J) gia amy
rJla

=MODE(5,6,4,3,4,2,4)
b

A10 \ A =MODE(A2:A8)

A [ B C

T

O oo~ | em e s r | =

*
_p_aE_p_M.p.m.hmm

tOndall (23
=PERCENTILE(array,k)
array <=l 0<k <1 ol o,
rJla
=PERCENTILE({1,2,3,4},0.3)
s
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AT v A~ =PERCENTILE(A2:A5,0.3)

A B C D

C e R T Y S P CR N T N
(%]

rdals (24
=PERMUT(n,k)
pk’n =nl/(n=K)l N oo K dls sl

Jha
=PERMUT(10,3)
sl
A1 - A =PERMUT(10,3)
A B C D
1 720

1Sl )l (25

=QUARTILE(array,q)
b g =1,2,3 5 somall dadll ey g = 0 Laie Gl )il aay g
oalaall el axy = 4 5 il Gl G5 J Y gl
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rJlia
A s yall G ) o

B1 . £ =QUARTILE(A2:A10,3)
A B C D

14 bal) Aaidll (26
=STANDARDIZE(x,mu,sigma)
(x - mu) / sigma ) x 3 4 leall dadll asy
:Jlia
Aul s jall 4 el ail) as
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A =STANDARDIZE(A10,$B%11,$B%12)

o oo (= D N b (D (M =

=l

11 mu =

88
97

12 sigma =

=STDEV(Numberl,Number2,..

=STDEV(L,2,3,4,5)

B C

g2 B
13.684

=

1+

)

D

E

F

g el il Al (27

A =STDEV(A2:A6)

B1
A
(1] el

2 1
3 2
4 3
5 4
6 5

B

1.581139]
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D

rJlia

PRt



i) Jaadl)
dda ) 1 gall
[|F Agda pddi 13 (1

=IF(logical _test,value if true,value_if false)
agih (5S35l 5 logical_test kil Jlial) pasds Al dgla il 1)
Aol axi Leld (aaidll dagil b false W ol true dssa W)
Wl A 4 value_if false 4edl) 5 zall A é value_if true
b e 7 As Al sa Nesting Ja1 (Sas
:Jlia

=IF(A4>4,B1+B2, B1 — B2)

A<A4 @S 1N BL - B2 b 5l Ad>4 <ilS 1Y) B1+B2 i
:Nesting Jalall e Jbs
(g oall a8 A8 jaa 3 i e A0 AT AR 8 Ll Ll . il
=IF(A1>89,"A" IF(A1>79,"B", IF(A1>69,"C",IF(A1>59,"D","F"))))

B1 - & =IF(A1=89"A"IF(A1>79,"B" IF(A1=69"C" IF(A1=59,"D" "F")))
A B C D E E G H
1] 78 |
:SUMIF (bl aaadl (2

=SUMIF(range,criteria,sum_range)

criteria Ll range s 13 sum_range 4 o8 ge o585
1
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=SUMIF(F1:F12, “>60",G1:G12)
F1+F2+...+F12>60 <l 1)) G1+G2+...+G12 =iy

1 A JUa

160000 o Leiad 235 i <l Jlinll Y ganll pan o slladll

AT - A =SUMIF(AZ2:A5,"=160000" B2:B5)
A | B

1 Jal) G 4 pand

2 100,000 7,000
3 200,000 14,000
4 300,000 21,000
5 400,000 28,000
6 Adeal ) a5

7 63000 160000 oo Leied 2 5 Al o jBall & genll ¢ gene

:COUNTIF (&l aali (3

=COUNTIF(range,criteria)
criteria slsall 383 A 5 range Jdaall & LA axe o

rJlia
32,54,75,86 25,Y1 s 55 AL:AL Jiadll a i

=COUNTIF(A1:A4,">55")

s
B1 - £ =COUNTIF(A1:A4,"=55")
A B C D E
1] 32 2l
2 54
3 75
4 86
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AT A =COUNTIF(A2:A5 "7 15"
A B C
1 Ol
2
3 | JE
4 |7
5 &
6 Admal hatil) s
7 |2 | -l 5 a2 LA 2



) Juadl

Gaad) ) g4

:LOOKUP (1

Al Laa e 5l aaly dgae o aaly Sl e e Gl Al aa
Array Suall s Vector 4a sall jalaaia) JS5 L LOOKUP

(e Chyymall) 2als 2gae Sl aals Laa (530 ) kai 4o gal) JSA)

- o
-

sdaall Aagll o e Js¥1 aseadl S Caall ) ly Al JS&
Laall (e aY) agae sl Lanall 8 adgall (i (e da o i
1A gall JS&I (i

= LOOKUP(lookup_value,lookup_vector,result vector)
lookup_vector &l 4a s A lookup_value e s Al dal)

result_vector 4siiill 4 se 2t

i lookup_value 4ssel palic &8 ) iy 1daly ddiada

a5 Y Lol
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A8 - £ =LOOKUP(4.91,A2:A6,B2:B6)
A | B
1 (Aaeid) a2 ol
2 414 e
3 4.19 Ly
4 517 i
5 577 _ad]
6 6.39 S
7 Al =l g
JEERE oels g B agend) e dedll 2S g A dgenll 84,19 Al fo s
8 e
EERR oels o g B asend) e Aedll 28 g A S genll (85 00 Al e L
9 e
G B agerl falgie J oo ) Al datg A 2genll 57 66 Aaill oo Lins
10 Sl el b o Al
11 #N/A dpenll BAd gal e B jhall oY Und aeig A dgenl) A0 Al o o
A9 - £ =LOOKUP(5,A2:A6,B2:B6)
A | B
1 (Aaeid) s ol
2 414 el
3 4.19 s
4 517 Sl
5 577 i
6 6.39 Gl
7 RPN el i
LERS i o g B oasend) e Al daig A dgeall B4 19 dedll e e
8 o
EERS h,_-.é;,?_é.i_,a\!___11155ayﬂly@ﬂuﬂﬁjpu}dijs,oo@m;ﬁm
9 o
G B 2genll (o Lgie JH & ) Al amig A 3gen)) (3766 Al o S
10 el s b Ay
11 #N/A dganll A gal e JH jheall Y Und satg A dgenll S0 Al o S
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A10 - A =LOOKUP(7.66 A2:A5,B2:B6)

A | B
1 (el o A Sl
2 4.14 e
3 4.19 S
4 5.17 il
5 5.77 ]
6 6.39 G
7 Al Tl ha g
S h,.-.é;,?_ﬁ.?_,ai_alljs3#13@144,53,&:}@,1134,19&@511;,&@
8 s
A s A g B agend) e dedll 2mSg A S genll 8500 Aedll e i
9 s
3o B 2genll (o lgie Ji oo ) Al amig A 2genll 37,66 dedl o S
10 el s b o Ay
11 #N/A dganll B jaal e J el (Y Uad aatg A 3geadl 0 Aedll o Cas
A11 - £ =LOOKUP(0,A2:AB,B2:B6)
A | B
1| (ASaaie) aa A sl
2 4.14 el
3 4.19 S 2
4 5.17 il
5 5.77 ]
6 6.39 Gud
7 Al ) g
S ﬁ?J:?A?_"IIIJBJ}Aﬂ]&@]dﬂﬁjAj}nﬂ]ﬁjde@ﬂf&#
8 Sl
S ‘_,..i'l?i?_h?_"IJJJBJ}Aﬂ]&@]dﬂﬁjAj}nﬂ]ﬁjSlooaﬁﬂ];pM
9 s
S B 2genll o leie J oo ) Al 2ty A gendl 47,66 dudll o s
10 ) s b A g
1] ANA [ ®hseedl 08 pal e Ji1 bl Y Und 2t A 330l 30 Al oo 2

el (S (<
= LOOKUP(lookup_value,array)

array —aall 4 Jookup value dadl (e &ia
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i lookup_value 4ssel palic &8 ) Gy daly ddiada

- Jlia
A2 - A =LOOKUP{"z" {"" "' "=""3"1,2,3,4})
A B
1 ;Ge.u:ﬂ! @‘lﬁﬂ! i §
2| 3 | dpand pudi 8 8 g V) sl e del) dmiy Chiall e V) Sl 82" o Gl
3 2 Dbl i 8 b g 5l 3 genl) e dal) dei g Chuall e ) i 8N e Caadd
AS - f;{ :LOOKUP{”%”,{”[”,‘];”%”,2;”5“,3}}
A B
1 Ml @L\.\J! u“'dJ
3 ..‘n}u.]ﬂ \.mé;a{mj)n‘ﬂ _).E.J‘_Pd..u.ﬂ ijk_l_nl]mdj‘g] _).h....]ﬂ : e Sl
| 2 I ‘)L....]ﬂ mé#&]jﬁ‘g] ..‘1_9.0.1_]:]‘_‘1.@4..«.1311 ..‘ua_i‘_gd...:ll]l_}.odj‘g] Jh....]ﬂ -._I l_)t-\_l:s.u

:HLOOKUP (2

e dld amy il e Laa ol Jsaal e laull 8 dad e Caag
Laall 5l Jgaall 8 335 jlas (e 3 geal) (adi 8 dad

i b 8 dadls A ) 4@l 0sS5 Laxie HLOOKUP aasi
o Aadl 4 el aill () S5 Lexie VLOOKUP i) 5 ectililyl) Jgan
Ul Jsan e sl dgall (B 2 5ae

U S il Ll M & i3 HLOOKUP 4 H

= HLOOKUP(lookup_value,table _array,row_index_num,range_lookup)

e JaY) Dbl A e Gy Al Aadl o Jookup value dus
Ol oo 48 G sl Glegleall (e Jsaa table_array s Jsaal
AL 38 Jee (Sas) cxall sl e Laslas iiye (5<0s oslladl
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GoWA) & ey Sort Jkials Data bl Al bl o5 .l
(e bl Jlia) Sort by @i s OK & Sort left to right & Options
sl a8, a5 row_index_num s .(Ascending i) o5 dail)
daid Sl e gulats Al dadll 4ie z A0 Ay table_array &4
table_array & Js¥ shall 4ed ka3 row_index_num = 1
OS 1) Led oaad ddhie dad e 3)Le range_lookup L13Sa
CilS 1Y L@ sl daaily Gl ded e Gay HLOOKUP
223 HLOOKUP (& 4apall (0 cilie) sl range_lookup = TRUE
DSV AN Al Lol Aalas dad da g ol 1Y) (gl L 8 Gt Ao
range_lookup = FALSE <ulS 13) alad Gl dad (e S8 (& Al g
il e #NJA ala 2 gl ()5 Lol A6Une Ao alad

:JUia

AG & =HLOOKUP("s=" A1:C4,2, TRUE)

A B c
1 e s g il g
2 4 4 9
3 5 7 10
4 B 8 11
5 ; T iy
6 9 _| gend) Gl (B b 5D s e el 2035 ] ghadl (A" e o et
7 7 genl) it (8 b D53 hd) e deil) a1 pland (BN Dba g e S
8 7 e in A Al e 8 A ) 0 (53 jhadl e Al et Lol Lol Aias A Ll el ) s s e Zia
9 11 panll (it A A A5 4 e (e Al ats ]yl A"l sd” o S
10 z Jyd_qayzjulééﬁlb\ﬁ&lg@ﬁ:q@ﬁ&\qﬂ}1)h_l.lgj?,}ﬁg_ﬁ

A7 # =HLOOKUP("c3 ' A1:C4,3 FALSE)

A B @
1 sk a5 il g
2 4 4 9
3 5 7 10
4 5 8 11
5 el I iy
6 9 genl el (8 b 92 sha e el daip ] el (87 dad e Cad
7| 7 _| Sped bt A A3 sl e Aell 335 ] had "D @ e Sad
8 7 Lo ind D Al e 8 Dad 80 93 phand) G el ae Leild Lot Al Do Ll Gl ) s 7" e Sa
9 11 ped el A A5 sl e Al aeis ] pland) (80 s (o S
10 Spand) gl (3o 2 plaad) (8 el a5 AL 2l b (0 ] shaud) (£ 3 (e
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A8 - %A =HLOOKUP(",<=",A1:C4,3 TRUE)

A B 2
1 St “obua g8 Jil g
2 4 4 9
3 5 7 10
4 6 8 11
5 g ey
8 4 Sgendl i (B 5D s e el 2351 shadl (A" ) dad o it
7] 7 sged s b 8 53 sl e Al ais ]l 3"CDa ! (e s
8 7 | Ly Gt A Al e Ji Aed ) 0 (D53 el e Al det Lo Lol AdilIne e Lgd el ) Cam 7" [ Sansi
9 11 dged o5 3 b D54 sl oAl ais 1l 8" 5 (e S
10 z Sganll el e 2 el 8 AN Aol et g ) Al Chim e ] el 83 e Sns

A9 - A =HLOOKUP("did =" A1.C4,4)

A B c
1 L5 at ] Jal g
2 4 4 9
5 5 7 10
4 6 8 11
5 e e
6 9 sgerdl ol (B 52 s e el 235 1 shadl (A" ) dad o it
7 7 Sped it b b 53 sl e Al s 1l (3 "CDa g e S
87 e S 3 A o 09 A 8 b 53 phad (e Al e’ Lgald Ll Al A Ll ad () Cum 3"l O s
o 111 Sped s 3 A D54 sl el 2is ] gl 4"l 5 e S
10 z dgenll di 5D el 8l Aol et A3 Al Chia e ] el (83 e i

A10 - A =HLOOKUP(3,{1,2,3,"", " """+ ," 5", "1,2, TRUE)

A B c
1 sk Sla ¢ g
2 4 4 9
5 5 7 10
4 6 8 11
5 e e
6 9 sgerdl ol (B 52 s e el 235 1 shadl (A" ) dad o it
7 7 Sped it b b 53 sl e Al s 1l (3"CDa ' e S
8| 7 Lo S 3 A o 09 A 8 b 53y (o il e’ Lgold Ll Al S Lgd s () Cam 5"l O s
9 1 Sped 5 3 A D54 sl el 2is 1 gl 8"l 5 e S
10 z Jgeall di 5D el 8l Aol g A3 Al Chia e ] el 83 e s

'VLOOKUP (3

Go Al g Jsaall e bl ol oA dgeall b Aed e Gaag

oo Y3 VLOOKUP pasies Joaall (& 23ae dsee (e sl

u.us.i

3 Al bl iy 8 2 saae] 8 45l 5 dnll e HLOOKUP
t A S A Ly Mgasale” iy VLOOKUP 2V < laalsy)

= VLOOKUP(lookup_value,table array,col_index_num,range_lookup)

O Jo¥) aseall 8 Lie Gy Al dadll . lookup_value

%
L

Ol G 48 G sl Glegleall (e Jsaa table_array s Jsaal
s2 5 col_index_num 5 .JawY el e baelaai (i e ()5S0 5 o slhadll
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o @bt Al dadll 4 zoais Al table_array 4 aseall S
s JsY) sl ded Jhed col_index_num = 1 deid Gl
Lo 2aat Audlaie dad e 3,ke range_lookup .13%a 5 table _array
Cl€ 1Y Ly 5l paailly il ded e Gy VLOOKUP oS 13
223 VLOOKUP (4 dapall (0 cilie) sl range_lookup = TRUE
DSV A Al )l Lele Ailas dad 2 g ol 1Y) (gl L 8 Gt Al
range_lookup = FALSE <l 13) alad Eaall 4ad (0 J8 & Al

Ll Aai #NJA Slag 2a 5 &l () 5 Lolas diUas dad Slacid

rJba
Al12 - £ =VLOOKUP({1,A2:C102)

A B G
1 A FERR 5, )
2 0457 3.55 500
3 0.525 3.25 400
4 0616 2.93 300
5 0.675 2.75 250
6 0.746 2.57 200
7 0.835 2.38 150
g 0.946 2.17 100
9 1.09 1.95 50
10 1.29 1.71 0
11| il ) iy
2217 | R = L L I
13| 100 ol (e85 50 C dgeel o dadill dmag A dgeel (8 o Sy
14 #N/A | #N/A Usad sl QU A 2gaad 3 g Giiae G a6 40 Cum g A Sgandl 3 0.746 do) Cmy
15 #N/A HNJA Uad) Sy SIS A Sgeall 8508 J8 0o 8 0.1 (5 A 250ed (30,1 4id e Cimy
16 1.71 Aol Gl (8B 3 gend (e Al dimyg A Jgenl) (A2 dadl) e Sy
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A13 v £~ =VLOOKUP({1,A2:C10,3, TRUE)

107

A B C
1| Ay u 5l
2 0.457 3.55 500
3| 0.525 3.25 400
4 0.616 2.93 300
5 0.675 2.75 250
6 0.746 2.57 200
7 0.835 2.38 150
8 0.946 2.17 100
9 1.09 1.95 50
10 1.29 1.71 0
11 Adpal ) cha
12| 217 el di e B3 geall e Al Bayg A dsenll 3] e Cay
13[__100 _| Sad i e C 2 genl) o Al g A Ssenll (21 (o g
14 #N/A  #N/A Usid dlay AN A 3gaall 8 Ll Alian i 20 5 43 Cum g A 2 geall (80,746 Al Ciny
15 #NIA HN/A Uaal) alay UM A Jgenl) B Aad S8 50 03 0.1 (V5 A 25eadl (£ 0.1 4l o Siay
16 1.71 adl els AB dgeall e Al i A dgeall 42 Al e Gy

Ald v # =VLOOKUP(0.7,A2:C10,3FALSE)

A B C
1| Ay da g0 5ad
2 0.457 3.55 500
3| 0.525 3.25 400
4 0616 2.93 300
5 0.675 2.75 250
6 0.746 2.57 200
7 0.835 2.38 150
g8 0.946 2.17 100
9 1.09 1.95 50
10, 1.29 1.71 0
11 Adgal g sy
12| 217 bl il 50 B ageall e Al dag A dgeall (A1 o Cmy
13 100 sl (e e € 3genll (o dall wmag A dgeall (89 o Cay
14 #N/AJOHN/A Uas) sley S A 3anl 3 1g) Aidna dud a6 43 Sum s A Senl 3 0.746 du) Sy
15 #N/A HN/A o) ey IN A sgand 34l JH e J3 0.1 (V5 A dgend 80,1 Al o Sy
16 1.71 D) s AB 3 gand (o Al dmsg A 2 gand 42 Al o iy

A15 - & =VLOOKUP(0.1,A2:C10,2, TRUE)

A B C
1 e Ay 5l
> 0.457 3.55 500
3 0.525 3.25 400
4 0.616 2.93 300
5 0.675 2.75 250
6 0.746 2.57 200
7 0.835 2.38 150
g 0.946 2.17 100
9 1.09 1.95 50
10 1.29 1.71 0
11| Aksal il ag
12 217 ol e o B ageall (o dadil umag A dsenll (8] e Say
13 100 ol (b e € 2anll (g Al By A dsand (A e ey
12 #N/A | HN/A U dla; GUUA 3 ganl) 8 L) Ailine Fo 2 Y 40 Cum g A 3 gendl 2 0.746 el iy
15 #N/A _- EN/A Uadl) slag QU A 2 geall 5 5ed i e J8 0.1 N5 A 2saadl 90,1 2l o Sy
16 1.71 sl ks 8B 3gandl (o Aol dmyg A dgend 82 dagil e iy



A16 - A =VLOOKUP(2 A2:C10,2 TRUE)

A B C
1| Ay Aa 5 5_)ad
2 | 0.457 3.55 500
3| 0525 3.25 400
4 0616 2.93 300
5 0.675 2.75 250
6 0.746 2.57 200
7 0835 2.38 150
8 0.946 2.17 100
9 1.09 1.95 50
10 1.29 1.71 0
11| Adpad i) Ciuay
12| 217 ) il e B asendl o dafl 3 g A dgend (21 Sy
13, 100 ol i o C el o Sl dmp g A Dl (A D
14] HN/A  HNJA et slay IR A 5 gaad 6 L) s i a0 4 Cum g A gnl) 30,746 Al Ciny
15 #N/A HN/A Undl) slay AU A dgenl 3408 U8 50 3 0.1 G5 A 35end (20,1 Al (o Sy
16| 1.71 Dbl it (3B dgenll o Al day g A dpenl (A2 Al e Sy
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e a4 B3 Al 4 (=CODE(A3)) Jaxi @l e Jpuaally
B62 sias B3 W & 50l jsay o Jsanl 2y BE2 4l
C7 a5 C3 LA & i) Jaws

B A
Ll B0 <l i Lal <1 \L
2 e el 2
=CODE(A3) D 3
=CODE(A4) =) 4
=CODE(A5) E 5
=CODE(AB) C 3
=CODE(A7) D 7

Data & Tools Jbas sl il ye 228 S = Ol dae laal
:SUIS | Analysis
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Ein Range: |5|:|51;5[:.55 E ﬂ
[+ Labels ﬁ
Output options

{+ Qutput Range: |5E51 E

" Mew Worksheet Ply: |
" Mew Workbook

| Pareto (sorted histogram)
[ Cumulative Percentage

Adais oA Ll dssa 4 sl Input Range: s 4 Jay (]
Absolute Addressing 4dlkae & giall (555 o) siall ALald bl
P Lo g g ldy Glilall 3 galadl o) gie 5 Hlaudl ¢ gie iy &3
Lagia JS oLl

Lladl bl agaa alads M sadl Bin Range: 4i A Jay (@
Aallae Loyl Uiy 45 g3l 05 oS0 9 0 gandl ) g3 ALl

Output Range s Qutput options z! AY) &l ks 2 (z
Qi e JEI ) AY) Zlisy o) Al #] AY Baal s 1Al ded Al
(4513 JusS] Lglany 028

GO S zoadl e Lal daass s Chart Output Jbiss (s
. Histogram

: iy (a
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Histogram

R U U S % |
N B G o O

Frequency
o

o N BB O

59 69 79 89 99 More
Class

SIS ) K25 -5
Clear Jbia) ai el 3Ll adde Lzl #liayy) (5 saia (e (alis (1
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Frequency

Histogram
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59 69 79 89 99 More
Class

Gl Qa8 Lilad LS Qi) Jy 35 (o

Frequency

Histogram

[y
o
|
1

B U Y
O N BB O
! ! | | | !

T

59 69 79 89 99 More
Class
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8L 3aee ) aaf oy 8 ekl o)) SH) 2 oadll JSE e Jeandl (7
'B.AS\_J\)@_EJSTM.A\

| |
[ —
Format Data Series. ..
Chart Type...
[
Source Data...
Add Trendline. ..
i Clear }
79 89 99
Class

salll ,k% Format Data Series s (2

Format Data Series

Border Area
+ Automatic (™ Automatic
" None ™ Mong
" Custom EEEEEEER
EEEEEEENR
Style: -
| [ | HEN
Colar: Automatic - | O T
Weight: -
| | |
[ Shadow HNE EEEN
Fill Effects...
Sample
[ Invertif negative

oK | Cancel
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Options  Juas (=

Format Data Series

Patterns] Axis ] Y Error Bars l Data Labels | Series Order | ¢

Qverlap: ] 3: -
Gap width: 50 = [ Vary colors by paint
Histogram
20
& 15
£
g 10
¥ i
S T N O N I R T
59 69 79 89 99 More
Class

oK | Cancel ‘
0 4l 150 4wl Ju Jaas Gap width 4 é (5

Format Data Series

Patterns ] Axis ] Y Error Bars ] Datalabels | Series Order  Options l

Overlap: 0 El: r
Gap width: 0| 3: [~ Vary colors by point
Histogram
20 1
& 15
=
g 10
g 5.
o —‘7
=8 &8 79 8% 99 More
Class

Ok | Cancel
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Nonlinear «lyiaiall gukiy il p& jlaady
Regression and Curve Fitting

<= (Curve Fitting Cbisiall gulaig) (adll jlassy) (o jaius g
A (o JE) 5 €8 g g S Cilaniial (9 guall e Ay o 5 4N L)
19944is 31984

Year |1984|1985| 1986|1987 | 1988|1989 | 1990| 1991 | 1992 | 1993 | 1994
Market| 3.0 |25 |40 |75 |70 |13.0|17.0|29.0 |46.5|50.0 495

Value

W}jﬂaw&cuhw\o& Jaa

A B C D
LYear Market Value Base Year
1984 3 0
1985 25 1
1986 4 2
1987 7.5 3
1988 7 4
1989 13 5
1990 17 6
1991 29 7
1992 46.5 8
1993 50 9
1994 49.5 10

Market Value

&0 -

5p

40

30

20 A

10

1982 1984 1988 1988 1990 1902 1994 1996

NN MNMNMN S A |
NEON =200~ onbnnNn=o®©0~Noo s LN
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al sl 5 sl sl dpala ol 5 S s (K3 e sl ) ol
byl I
_ a
x(t)—m,tzo

ULl Jaxi dldlg ¢ 5 p 5 a plleall ad Caed oy 53 A8 GULA
A 25 E2 A s g D2 Adal) (e J oY1 land) A0S @lld i dadia

SIS Jlaall 4ad
A B cC D E F
LYear Base Year Market VaFit Error
2 /1984 0 3 =5F$15/(1+$FS$16*EXP(-3F$17*B2)) |=(D2-C2)"2
3 /1985 1 25 =$F315/(1+3FS16*EXP(-3F$17*B3)) =(D3-C3)"2
4 |1986 2 4 =3F$15/(1+$FS16"EXP(-3F$17°B4))  =(D4-C4)"2
5 (1987 3 7.5 =3F$15/(1+$FS16"EXP(-3F$17°B5))  =(D5-C5)"2
6 (1988 4 7 =3F$15/(1+$FS16"EXP(-3F$17°B6))  =(D6-C6)"2
7 /1989 5 13 =3F$15/(1+$FS16"EXP(-3F$17°B7))  =(D7-C7)"2
8 1920 & 17 =5F$15/(1+$FS16"EXP(-3F$17*B8)) |=(D8-C8)"2
9 1991 7 29 =5F$15/(1+$FS16"EXP(-3F$17*B9)) | =(D9-C9)"2
10 (1992 8 48.5 =5F$15/(1+$FS16*EXP(-$F$17*B10)) =(D10-C10)'2
11/1993 9 50 =5F$15/(1+$FS16*EXP(-$F$17*B11)) =(D11-C11)"2
12 /1994 10 49.5 =3F$15/(1+$FS16*EXP(-$F$17*B12)) =(D12-C12)"2
13 Error sum of squares =SUM(E2:E12)
14
15 a= 10
16 b= 50
17 c= 1

E13408) 3 (E2iE12Jal () Uadll DA ¢ sens 2a 58

i sl i) deally Wby sl s Gulad 2008 1984 4l Laa] Ll JaaY
av )isc=1 5 b=50 5 a=10 alaall Ll ad Jans ((Liall e oy o cany
) xe Fit s Market Value
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A B c D E F

Gl 1agd

1 |Year Base Year  Market ValiFit Error
2 | 1984 0 3 0.196078431 7.861976
3 | 1985 1 25 0515624132 3.937748
4 | 1986 2 4  1.287537486 7.357453
5 | 1987 3 7.5 2.865860462 21.47525
6 | 1988 4 7 5219800734 3.169109
7 | 1989 5 13 7.480005851 30.47034
8 | 1990 8 17 8.897291025 65.65389
9 | 1991 7 29 9.563940746 377.7604
10| 1992 8 46.5 9.835035655 1344.32
11| 1993 9 50 9.938673512 1604.91
12| 1994 10 495 9.977351447 1562.04
13 Error sum of squ  5028.955
14
15 || ™7 a= 10
16 b= 50
17 | ¥ c= 1
18
19 || 01
20
21 30 4
=L 20
23 |
= 10
25 |
2 U -_r/,/"._‘_-_.
27 1982 1984 1986 1988 1990 1992 1904 1996
28
29
c_ﬂ_\\:gj\ e C\_uu\ Ls_\u.d\ o A,}agﬂ\é,\la.d\ ?"‘SM G.\A.\A\ Q\ sy
 Sulls ?SL’“H Adliag e—é
N a= 30
= 50
0 c= 1

40

30

20

1982 1984 1986 1988 1990 1982 1994 1996
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60 a=
b=
0 c=

1982 1984 1986 1988 1990 1982 1994 1996

40
100

Anlia o1 3 b=100 5 a=40 leall Al SV ol o 23 Culd) (HIN (ye
48 (e Solver_lisais E13 e yai o yall Al 8 55 gl auad

Tools | Data Simetar  Windaow

Formula List

| Solver...

Add-Ins...
Options...
Data Analysis. ..
Es Macro Systems Add-ins
Resampling »

SimToaols *

Solver Parameters

: AU ¢l aY)

-aalll) s2all) yelata

Solve

Set Target Cell: £E513 Ry
EqualTo: ¢ Max * Min Valueof: |0

By Changing Cells:

[sFs15:6r517

Subject to the Constraints:

E Guess

=] Add
Change
J Delete

Cloze

Options

Reset All

-

Help
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DA (3 gaia A5 Min s (Aalkal) 45 gial) Jaa) SES] 34iad jurail
s A sV allaall €l 50085 40 53 s sl Jlanall U85 s ) 4
Al mill) jelaié Solvess $F$15:$F$17

X(t)=

T 1+138.27°07°

t=0

Blarall Clibull e e IS5 Salay

131

A B C D E F
LYear Base Year Market Value Fit Error
2 1984 0 3 0.414542265 6.684591701
3 1985 1 25 0.852705443 2.713579359
4 1986 2 4 1.739946887 5.107840073
5 1987 3 7.5 3.493689512 16.05052372
6 1988 4 7 6.800502541 0.039799236
7 1989 5 13 12.51540951 0.234827947
8 1990 6 17 21.04921791 16.39616568
9 1991 7 29 31.36782219 5.606581939
10 1992 8 46.5 41.08403009 29.3327301
11 /1993 9 50 48.3020243 2.883121473
12 11994 10 49.5 52.77515711 10.72665407
13 Error sum of squares | 95.7764153
14
15| |eo, a= 57.76
16 b= 138.3
17 | |50 c= 0.729
18
19 | |40
20
21 30 1
22
23 20 4
24
25| 104
26
27 0 - . : : : -
28 1982 1984 1986 1988 1550 1992 1994 1996
29
il ) gl slasall lblud) e Jsiell gadat Jaadl 13a
57.76



1Al ) dgva ) Jiles Ja & EXCEL SOLVER alaiia)

:S4 da
Minimize 0.6X,+ 0.5X,
ST 20X, + 50X, = 10(
25X, + 25X, = 10(
50X, + 10X, 2 100
X, X,20
: IS 23 gaill Jani
A B C D E F
1| X1 X2
2 |Decision Var. 0 0
3 Total
4 | Objective 0.6 0.5 0
5 |Const. 1 20 50 0 >= 100
6 Const. 2 25 25 0 >= 100
7 Const. 3 50 10 0 >= 100

Jaxi C25B2 WAl &)l all &l juxie sland JAn C1 5 B LD 8

Ala S lalre qucai & ieall 4 ghue Lid a5 )l Cl juiial 440 091 Al

B4:C7Jaall & 35s8ll COllas puagiai C45 B4 LAY & ol

F5IF7daal 3 pal) Gl cBlbas

(Sl Jaai D4 4l
=SUMPRODUCT($B$2:$C$2,B4:C4)

Ol sy D5:D7 Jaall 4t D4 e o5 cdganl) 5 dallaall 45 gial) LaaY

L a2 i Al Cargdl Albdad e (5 a5 D4

sa8lill jedais Solver tias Tools <l sa¥) 4als

132



Solver Parameters

Set Target Cell: sDs4 .Y Solve

Close

di

Equal To: " Max & Mn ( valeof: |0
By Chanaing Cells:

[sBsz:scs2 Y| Guess

Subject to the Constraints:

DE5:8057 == SFE5:SFET | Add
Change
J Delete

Options

Reset Al

Help

d

—aagll dls Zad $D$4 Jax Set Target Cellagl s o 33805
xSl Equal TO" &b cn ool 53,530 3 a5 el wioal 3 53 Sl
o A Wil g aodiioal) Woasy 4@l 40a 31 sl 5l il
4 &Y a8l By Changing Cellgsi <iagdl s jssi 3 5 Min
sl s Subject to the Constraintssll < $B$2: $CH20 sl

3 538 Blai) 5 Lpniall Yl Lid) o Caal Add e daalls 3 5l Jlaa

Add Constraint

Cell Reference: Constraint:

[$Ds5:5D57 % == =] |-sresered] £
Ok | Cancel ‘ Add | Help |

eLaid OptionSle b Lgia s Laulul) Solversiill 3 g s OK A
323L)

133



Solver Options

Max Time: 100 seconds | QK |
Iterations: 100 Cancel |
Precision: 0.000001 Load Model... |
Tolerance: 5 %% Save Model. ., |
Conyergence: 0.0001 Help |
[v Assume Linear Model [v {Jse Automatic Scaling!
[v Assume Mon-Megative [ Show Iteration Results
Estimates Derivatives Search

{* Tangent {* Forward * Mewton

" Quadratic " Central " Conjugate

Assume Non<llas 53 jiaa (S5 .113) Assume Linear Mode)juias
15238 OK &3 Use Automatic Scalinglsia) Jxai¥) e s Negative
Solve e hxaid COaal aea ULST  65 1363 5 L) Solverssld
iy ol i

A B C D E F

1 X1 X2

2 Decision Var. 1.5 2.5

3 Total

4 |Objective 0.6 0.5 | 2.15 _I

5 Const. 1 20 50 155 >= 100
6 Const. 2 25 25 100 >= 100
7 Const. 3 50 10 100 >= 100
8

9 Solver Results

1 [3 ggLv;;nﬁ;gr;f:::gL;E:g: All constraints and optimality

-1 2 ¥ Keep Solver Solution EEﬂﬂtI\lltY
Limits

13 " Restore Original Values

.1 4 0K | Cancel | Save Scenario. .. | Help |

15

(AU A g el o plal) juas g sl de 8y

134



A B C D E F G
L Microsoft Excel 10.0 Answer Report

2 Worksheet: [Book2]Sheet1

3 Report Created: 2/28/2003 9:21:11 PM

4

5

6 Target Cell (Min)

7 Cell Name Original Value Final Value

8 $D%4 Objective Total 0 2.15

9

10

11 Adjustable Cells

12 Cell Name Original Value Final Value

13 $B%2 Decision Var. X1 0 1.5

14 $C3%2 Decision Var. X2 0 2.5

15

16

17 Constraints

18 Cell Name Cell Value Formula Status Slack

19  $D%$5 Const. 1 Total 155 $D%$5>=%F$%5 Not Binding 55

20  $D%6 Const. 2 Total 100 $D$6>=%F%6 Binding 0

21 3$D$7 Const. 3 Total 100 $D$7>=$F$7 Binding 0
Al B © D E F G H

1 |Microsoft Excel 10.0 Sensitivity Report
2 |Worksheet: [Book2]Sheet1
3 |Report Created: 2/28/2003 9:21:12 PM
4

5

6 |Adjustable Cells
7 Final Reduced Objective Allowable Allowable
8

Cell Name Value Cost Coefficient Increase Decrease
9 $B%$2 Decision Var. X1 1.5 0 0.6 1.9 0.1
10 $C%2 Decision Var. X2 25 0 0.5 0.1 0.38
11
12 Constraints
13 Final Shadow Constraint Allowable Allowable
14 Cell Name Value Price R.H. Side Increase Decrease
15 $D3%5 Const. 1 Total 155 0 100 55 1E+30
16 $D%6 Const. 2 Total 100 0.019 100 150 23.91304348
17 $D%7 Const. 3 Total 100  0.0025 100 73.33333333 60

am
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A B C D |[E| F G I J

L Microsoft Excel 10.0 Limits Report

2 Worksheet: [Book2]Limits Report 1

3 Report Created: 2/28/2003 9:21:12 PM

4

5

6 Target

7 Cell Name Value

8 $D%4 Objective Total 2.15

9

10

11 Adjustable Lower Target Upper Target

12 Cell Name Value Limit Result Limit Result

13 $B%2 Decision Var. X1 1.5 1.5 215 EN/A  #N/A

14 $C%2 Decision Var. X2 2.5 25 215 #N/A  #N/A
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:Excel aladiuly plSlaall g cLaial) o Cillaudat

Aleall 3ale ) (§ ok g BlSlaall 8y yha (e SR (al & (i ris (s
. Resampling Methods

sdes) B e ganal) Jiiail Aihial) ClBMal) (any

A°=NOT (A) NOT (logical )
ACB :OR(A, B) OR(logicall,logical 2, ...)
AnB= AND(A, B) AND(logicall,logical 2, ...

11 Gk
& sinall Aanll 4 gl 3 53 Cogun & Yl dlae oy ddae Yl Sl Gl g
45 il Aeall T Sl S e (g simall ansll s H e il s sl e
5] (s sbuiia (g sl (e (sl seda Jlaia
P(H)=P(T)=05

Qe A aa g8 g B8l o) ja) JS (A3 e 1500 daadl a5 JUall 128 8
Ol e JS (858 AU Lgde 1 GllXS 55 ) o Lgale 5 D jels Al o sl
C\_\;..al\ OY LA Gl jase (il
AU Jaal Jus) (e dndia S

A B Cc D E F G H | J K

Prob. CDF Face Sample n Prob.

05 0 H =VLOOKUP(RAND()S5C$2:$D$32) Number of H= =COUNTIF(SES2:$E$1501,"H") Prob(H) = =G2/G4 error 1= =0512

05 05 T  =VLOOKUP(RAND(),$C$2:$D$32) Numberof T= =COUNTIF(SES2:$E51501,"T") |Prob(T)= =G3/G4 eror2= =0543
=VLOOKUP(RAND(),$C$2:$D$3,2) | Sample#=  =COUNTA(EZE1501) Prob=1 =243

1od B2 Gl siae G35 G2 5 E2L0A) 8 dalhaal) & siall JaaY

=VLOOKUP(RAND(),$E$2:$E$1501,2)
& (Psthall Ll aaa saey) E150T408]) s Grwiy E2 41 (5 sine
Jax G2 4l

N =
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=COUNTIF($E$2:$E$1501,"H")
Y G3Adal & Jax Jially g diall 3 puall dac 2ay 12 g

=COUNTIF($E$2:$E$1501,"T")
o) JSN 8 LS Lo Ay a3 Al 3 AU dae Lany 138

AUl i

A B 15 D E F G H | J K
1 Prob. CDF Face Sample n Prob.
2 05 0H T Number of H= 751 Prob(H) =  0.500667 errar 1= -0.00067
3 05 05T H Number of T= 749 Prob(T) = | 0.499333 error2 = 0.000667
4 T Sample# = 1500 Prob =1 1
5 H
6 H e
7 H L dles o 3l8laa
8 T
9 H 17
10 T 09
11 T 0.8 4
12 T
07 -
13 H .-
14 H = 07
15 H ‘i 05
16 T 0.4 4
17 T 03
18 T 02
19 T
20 T o1
21 H g
22 H H T
23 T _alal da gl
24 T
N -, . - . . . .
(e 0 4ue ‘_Ac dm;.ﬁjw\ k_\l.u.l; JL:T) Fgcus.oéc.k,.;aﬂ_\
[s .o . - . T e e “ “
o f . - -~ D -
Y3 G
2 d.a.J:u
- . pd -~ - I o Ve e ., o - -
M!wm@éu\dad\ .u\JA3MJMJ)SA4.,.LSGAJa\SB.A
A B C D E F G
1 | CDF Face 1st Throw 2nd Throw 3rd Throw HHH HHT
20 H  =VLOOKUP(RAND(),CDF,2) =VLOOKUP(RAND(),CDF2) =VLOOKUP(RAND(),CDF?2) =IF(AND($C2="H"$D2="H",$E2="H"),1,0) =IF(AND($C2="H" $D2="H" $E2="T"),1,0)
3 05 T =VLOOKUP(RAND(),CDF,2) =VLOOKUP(RAND(),CDF2) =VLOOKUP(RAND(),CDF,2) =IF(AND(3C3="H"$D3="H",$E3="H"),1,0) =IF(AND($C3="H" $D3="H" $E3="T"),1,0)
H | J K
1 HTH HTT THH THT
2 | =IF(AND($C2="H"$D2="T" $E2="H"),1,0) =IF(AND($C2="H",$D2="T" $E2="T"),1,0) =IF(AND($C2="T",$D2="H" $E2="H"),1,0) =IF(AND($C2="T" $D2="H" $E2="T"),1,0)
3 |=IF(AND($C3="H"$D3="T" $E3="H"),1,0) =IF(AND($C3="H" $D3="T" $E3="T"),1,0) =IF(AND($C3="T" $D3="H" $E3="H"),1,0) =IF(AND($C3="T" $D3="H" $E3="T"),1,0)

138



L N 0 P Q R
1 TH Must be 1 #HHH= "=SUM(F F)

2 |=IF(AND(SC2="T" $D2="T",$E2="H"),1,0) =IF(AND($C2 =SUM(F2:M2) #HHT = '=SUM(G:G)

3 |=IF(AND(SC3="T" Sl $E3="H"),1,0) =IF(AND(SC3 =SUM(F3:M3) #HTH= "=SUM(H H)

4 |=IF(AND(SC4=" 2.1.0) =IF(AND(SC4 =SUM(F4 M4) #HTT = =SUM(11)

5 |=IF(AND(SC5=" =IF(AND($C5 =SUM(F5 M5) #THH= "=SUM(J.J)

6 |=IF(AND(SC6=" =IF(AND($C6 =SUM(F6:M6) #THT = [ =SUM(KK)

7 |=IF(AND(SCT= =IF(AND(SCT =SUM(F7 M7) #TTH= =SUM(LL)

8 |=IF(AND(SC8=" =IF(AND(SC8 =SUM(F8 M8) HTTT= "=SUM(MM)

9 |=IF(AND(SCO=" =IF(AND($CO =SUM(F M9) n=  =SUM(P1P8) | mustbe = =SUM(NN)
10 | =IF(AND( =IF(AND($C1 =SUM(F10:M10)

11| =IF(AND( —IF(AND($C1 =SUM(F11:M11) P(HHH)= =P1/P9 ERROR= =0125P11
12 |ZIF(AND(SC12 =IF(AND(SC1 =SUM(F12M12) P(HHT)= =P2/P9

13 |=IF(AND(SC13 =IF(AND($C1 =SUM(F13:M13) P(HTH)= =P3/PY

14 |ZIF(AND(SC14 =IF(AND($C1 =SUM(F14:M14) P(HTT)= | =P4/P9

15 |=IF(AND(SC15 =IF(AND(SC1 =SUM(F15M15) P(THH)= =P5/P9

16 | =IF(AND(SC16 =IF(AND(SC16= =SUM(F16:M16) P(THT)= =P6/P9 ERROR= =0125-P16
17 |=IF(AND(SC1T: =IF(AND(SC17=" =SUM(F17:M17) P(TTH)=  =P7/P9 ERROR= =0125.P17
18 |=IF(AND(SC18 =IF(AND(SC18="T", =SUM(F18:M18) P(TTT)=  =P8/P9 ERROR= =0.125-P18
19 |=IF(AND(SC19="T" $D18="T" $E19="H"),1,0) =IF(AND(SC19="T" $D19="T" SE19="T").1.0) =SUM(F19:M19) Total Prob =SUM(P11:P18) | Sum of err =SUM(R11:R18)

Y C2:E2L5a) La ksl CDF sbivaws A2:B3 Jlaal
=VLOOKUP(RAND(),CDF,2)
.C1504:E1504sis <iasi
Ul F2A08 8 Jaxi haid HHH Leale o sa ll Laa3l <
=IF(AND($C2="H",$D2="H",$E2="H"),1,0)
Adal) s o Jiedlla b Jad) s s faill ) F1504 s sy o
Y isall 85 J said L adl W1 (SN (G il gl o5 (V)
& M2 s s G2 BN F2 4N oo (LAY feull i (4 yo Jasaca'd
el Aled in LAY o3 a2 o g sl A A Sl dpuiliall il _yysl

Al B C D E FIGIH]ITJJ]IKIL[M N 0 P Q R
1 |CDF | Face 1st Throw 2nd Throw 3rd Throw HHH HHT| HTH HTT THH THT TTH TTT Mustbed #HHH= 109
2/ 0 H T T H 0 0o/ 0 0,0 /0 1 0 1 #HHT = 196
afos| T H H H 1.0 0 0/ 0 0 00 1 #HTH = 192
4 . 0 1 #HTT = 167
5 S yo 3 A e dles oy BlSlas 0 1 #THH = 189
6 0 1 #THT = 190
7 0.25 0 1 #TTH = 189
8 0 1 #TTT = 182
9 024 0 1 n= 1504 must be = 1504
10 - 0 1
1 0 1 P(HHH)= | 0.13231383 ERROR= | -0.00731383
12| - 015 0 1 P(HHT)= | 0.130319149 ERROR= | -0.005319149
13| 3 0 1 P(HTH)= | 0.127659574 ERROR= | -0.002659574
14 01 0 1 P(HTT)= | 0.111037234 ERROR= | 0.013962766
15 0 1 P(THH)= | 0.125664894 ERROR= | -0.000664894
16 0.05 0 1 P(THT)= | 0.126320787 ERROR=  -0.001329787
17 0 1 P(TTH)= | 0.125664894 ERROR=  -0.000664894
18 . 0 1 P(TTT)= | 0121010638 ERROR=  0.003989362
;g HHH HHT HTH HTT THH THT TTH TT ? 1 Ioial il L SUTIoLE L
21 5Ll o po ) 0 1
2 0 1
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Jie 4 slaall gl Jaxd slSlaall (f (pe 2SS LA (jany Uinia 5 JaaY
Q9:R19¢+ 5 P19 ROLIAI 5 N 2 sazll
Lidara Lal€ sl dpaa g dadiall Clua sl 5 dale L Liay) 31SLaall o2

F9zl
e )ll 33 ) seds Ao Al aalad)l A jualic aae aa g U LY
S2.8 days IV

=IF($C2="H",1,0)
1504 2 A sualic 230 ey S2:51505 sane .S15051s feusiss
L 58 5 =8*SUM(S2:S1505)/150435al) jualiall 230 ¢ S35 4
L P21 Al iy

0 = Q R S T U V W
#HHH = 183 A B = ANB AUC
#HHT = 177 0 0 0 0 0
#HTH = 188 0 1 1 0 1
#HTT = 196 0 1 0 0 0
#THH = 201 0 1 0 0 0
#THT = 198 1 1 0 1 1
#TTH = 179 1 1 0 1 1
#ITT = 182 1 1 0 1 1

n= 1504 must be = 1504 0 0 0 0 0

1 1 0 1 1

P{HHH)= | 0.121675532 ERROR= 0.003324468 1 1 0 1 1
P(HHT)= | 011768617 ERROR=| 0.00731383 0 1 1 0 1
P(HTH)= 0.125 ERROR= 0 1 1 0 1 1
P(HTT)=  0.130319149 | ERROR=  -0.005319149 1 1 0 1 1
P(THH)= | 0.133643617 ERROR= | -0.006643617 0 0 0 0 0
P(THT)= | 0.131648936 ERROR= -0.006648936 0 1 1 0 1
P(TTH)=  0.119015957 ERROR= 0.005984043 1 1 0 1 1
P(TTT)= | 0.121010638 ERROR= 0.003989362 1 1 0 1 1
Total Prob 1 Sum of err 0 0 1 0 0 0
1 1 0 1 1

#HA= 3.957446809 | (True=4) 0 0 0 0 0
#B= 7.031914894 | (True=7) 0 0 0 0 0
#C= 2122340426 | (True=2) 0 0 0 0 0
#AMNB = | 3957446809  (True=4) 0 0 0 0 0
#AUC = 6079787234 (True=6) 1 1 0 1 1

e Jans J8Y1 e saal 53 ) sea ) seda e Alall Zalal) (B Aialall 13Ka
T2 & A4l
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=IF(OR($C2="H" $D2="H" $E2="H"),1,0)
oo e baally Al 5 ) (A S il pa3i) T1505 s G
ALl 48 hall Ladiy g (Jlaell 4lead Leans ol all Al HLia) 2ey + Aadle
B yalic 22 s
A 35 sem s ) Ase )l 8 LS sl e AU Bislal) :C Bolall
U2 & Jull Jaxs
=IF(AND($C2="T",$D2="H"),1,0)
V2 & AUl Jax an g Gasll Jiallyg
=IF(AND($S2=1,$T2=1),1,0)
S W2 & Jax apgp Laall
=IF(OR($52=1,$U2=1),1,0)
S YL a aa gigsaal g la pualic (AnB) 5 A DB 5 A Gl

=IF(NOT($C2="H"),1,0)
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:3 (b
u,-,‘:‘.)ﬂsjjm‘ﬁjc d}mﬂ‘ dLASA;\ .JAJ‘ U:\:\.JALJ:LAJJSJM&_\SJS
Al Sla
A B c D E F G H
1 |CDF Face Obs. 1st Throw 2nd Throw HH

2 [0 H 1  =VLOOKUP(RAND().CDF,2) =VLOOKUP(RAND(,CDF2) =IF(AND($D2="H"$E2="H"),1,0)  n({{HH})= =SUM(F2:F2001)
3005 | T 2 =VLOOKUP(RAND(),CDF,2) =VLOOKUP(RAND(,CDF2) =IF(AND($D3="H"$E3="H"),1,0)  P{HH})= =H2/2000

A B C D E F G H
1 CDF Face Obs. 1st Throw  2nd Throw HH
2 0 H 1 T T 0 n{{HH}) = 498
3 05 T 2 T H 0 P{{HH}) = 0.249
4 3 H H 1

CYLERY) g slany) (salie LS Hlail) 025 & 4l dadll of JaaY
(lsal
5 Al (88 ) sa seda DA IS A pe A Fia 3 585 Aadad
Y e sl g3y m sl :Cy Ao Y Apall ALK ) 5ela B
Il YA ¢l jada 3Ll (3 jha e aa
P(A).P(B).P(C).P(An B),P(ADB),P(ADB) P(BnC) P(BOC)
AUl Jaal JusS) (e dndia S
D2 => =VLOOKUP(RAND(),CDF,2)
E2 => =VLOOKUP(RAND(),CDF,2)
F2 => =IF($D2="H",1,0)
G2 => =IF($D2="T",1,0)
H2 => =IF(OR($D2="H",$E2="H"),1,0)
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12 => =IF(AND($D2="H",$D2="T"),1,0)
J2 => =|F(OR($D2="H",$D2="T"),1,0)
K2 => =IF(NOT(OR($D2="H",$D2="T")),1,0)
L2 => =IF(AND(D2="T",NOT(OR(D2="H",E2="H"))),1,0)
M2 => =IF(OR(D2="H",AND(D2="T",E2="T")),1,0)
N L) 4 slaa) Ll aaal Cualiall ) e i saae Y1 apan il
7 Al paa e il s Baec V) ISl siae aand 3 (2000

A B C D E F G H [
1 | CDF Face Obs. 1st Throw 2nd Throw A B C AnB
0 H 1 H T 1 0 1 0
3 0.5 T 2 T H 0 1 1 0
J K L N O P
iU B AUB BnC BuC
1 0 0 1 P(A)= | 05105 (True=05)
1 0 0 0 P(B)=  0.4895 (True=0.5)
1 0 0 1 P(C)= 0754 (True=075)
1 0 1 1 P(4nB )= 0 (True=0)
1 0 0 1 P(AUB )= 1 (True=1)
1 0 1 1 PlAuB )= O (True=0)
1 0 0 0 P(B~C )= 0246 (True=0.25)
1 0 1 1 P(BuC )= 0.7565 (True=0.75)

Z Lol il e P o sanll b 5 <l kel as O 2 sanll S ail) Y
il

" e

14 (aalal
Judia) () a4 sdie 43y 50 50 5 1 O Asgaaall QY e ob ) s
(Soluila o ) (g) ) gela
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Lelicline ol 4 28,0 0 5S of Jlaia) sl

<2 1/50 = 0.2 Jaiay) Jaal &5 A 2 sanll 850 A 1 o a8, a0

Tools => Data Analysis)tial dui Il Al (e B 3 geall LIS aoes
33Ul jelaid => Random Numbers Generation

Mumber of Variables: 1

Mumber of Random Mumbers: 10000 Cancel
Distribution: |Disgete j Help
Parameters

Value and Probability Input Range:

$A52:$8651 Y
Random Seed:
Output options
* Qutput Range: sCs2 B

7 Mew Worksheet Ply:

" Mew Workbook

OS5 Alaall g A 3 ganll 8 322V (e 1000 Leana 32l 5 die g5 G 4 3
C 3 senll 3 Al ) 3305 B 3 gend) 3 VLY G
Fawsll J5 A al) 2355 C 3 san) 383 500 10000 (30 435Sl Aigall (30
S ik 4 e
=MOD(C2,4)

b4 sle Al U5 S 2l paes D Jlae Aledl Lgaias o5 D2 4l 8
0 4 sboal) LAY 230 2a 63 ST D 2 gardl 80 4]  Jan Cogs C 3 ganl)
V) 22 D 2 genll b

=COUNTIF(D:D,0)
4 e dandll Ji&i dad 10000 Jual (10 daif 2416 o 2235 E2 0

DR S g
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P(A) = 0.2416
> Akl Al o) sy lelieloas 5l 4 Je Jgeanll Gaaall 0 A Cua
(< all Y Laia Y 5 elan) (salae QUS Hhil) 0.24

A B C D E F G
1 X Pix) Sample | Div. By 4 How many
2 1 0.02 20 0 2416
3 2 0.02 6 2 P(A) = 0.2416 | True=0.24
4 3 0.02 30 2
15 (b

O Wale €3 ul Lagi o1 0 5S0 o Jaia) sale ccanlll 3151 (a8 ) 5 U ial 13)
2 A8 506 L dd 52 (oo BISI Caalll (3) )5l 220

o gas axdl) (315l 2o Jidi 028 5 B 2 send) 4852 (M 1 e al8 Y1 JA
85 ) seda Jlaia) Jani elasaldl (315 5¥) 52 (a5 27 (e plB Y1 ydiad
DbaS A )l Alall (e Jlaal) i Leas o5 C2 40A) 8 (= 1/52)
Jaxi s Random Numbers GeneratigrData Analysiss Tools
AU @bl
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Random Number Generation

F—

Value and Probability Input Range:

Mumber of Variables:

Mumber of Random Numbers: 10000 Cancel
Distribution: |Disﬂ-ete ﬂ Help
Parameters

™ Mew Workbook

[sBs2:5C353 E3|
Random Seed:
QOutput options
(¢ Qutput Range: k2 EY
" Mew Worksheet Ply:

10000 sl Gasle 5 S5 I

43 )5l (Alzs) s 10000 (s 122

(i 5 et Al Glaaliadl aae aas A F 3 geall A 40E) 48 M dse

Y

=IF(AND(D2>26,E2>26),1,0)
QA seuti )yt () 5 ela g 48 ) g el (e JS IS ] ama 124

=COUNTIF(F:F,1)

Y el Al As F2

23 g (8 ) g Lead et Al &l yall dae g4 5] (a3 Al LA 2ae asy

sl Jlaa ™

A B C D E F G H
1 Face Prob 1stdraw | 2nd draw 2 Black
2 1 0.019231 35 31 1 # 2 Blacks 2494
3 2 0.019231 1 26 0 P(2 Black) 0.2494 True=0.245
4 3 0.019231 29 13 0
5 4 0.019231 11 48 0
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43254

Ayl Aedlly 45 jlae Lo le 53488 a5 0.2495 (o 33l daidl) f JaaY
Lails g LS (815 (al gall ¥ laiaY) 5 eban) (salie S il 0,245
Gede e Jpanllla ) S5 a9 saal g 3aalda 3a el BlSall 8
A )de e Jeans S gk gie 33 5 3aalie 30 oo JEY @l jaid)

16 (el

A5 5Se e Al eliay s S o ylic 5ol pea Gl S e o (5 ging (§52ka
Coanl Lagd o QU SI 0585 o Jlaia) as 5l 5 AT axy as 5 (45 S (g
celal sy el g8 o) (|

celaob sl g ) (@

el ) O el Y

e Al Aa ) 8 (e 5 Lgagas <l )SI e (Y1 dandll 8 ol

581 0583 Ol da i e B8y (A5 (J5¥) Al (A s 1l )

: IS climy 4 ganal

)A;Y\ Jadi D2 =

=VLOOKUP(RAND(),CDF,2)
o ezl 3 S 20/30 5 ¢) peadl 381 10/30 Jlaialy <l SI (il (5201
YV IR E2 8 el Al et
=IF(D2=$B%$3,VLOOKUP(RAND(),CDF,2),")
U F2 8 e slian (Y15 S il 1) Jads el HSI e cplag 53
=IF(AND(D2=$B$3,E2=$B$3),1,0)
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Y ol A gl 5 SI 0 ara elian & 5S35 ) Al L) Lol aae sy
G2 4 Y slay

=COUNTIF(F:F,"=1")
381 (o)) (are glizag 40l 3 SN () da i (33 ) el ol ae sy
slian Y
Juia}) 50.4369 5 st o sthaall Jlaia) s of Ul JKa) 8 Jaa s
-0.00012s st ¢l 2 Y1 138 (b Uadll o a3 LS 0.43678 (sl
BlSlaall 8 Ll U )S3 LS (al all Y Lain ) 5 slian ) (salae S )
JuY Gl Hasdl (e die e J panllly ) S5 Cang g 3aa) g 30aldia B8 yiiad
Aua )i e Jeans S edau gia 2475 308056 30 oo
lSlaall il Jaxy Ul (<l

A B % D E F G H
1 CDF Ball Sample# 1stDraw 2nd Draw  AllW How many Prob
2 0 R 1 R 0 4369 0.4369
3 10333333 W 2 W W 1 Sample Size  True=
4 3 W W 1 10000 0.436782
5 4 R ] error=
§ 5 R 0 -0.00012
7 6 W W 1
8 7 W W 1
9 8 W R 0
10 9 W W 1
11 10 W R 0
12 11 R 0
13 12 R 0
14 13 W W 1
15 14 W W 1
16 15 W W 1
17 16 W W 1
18 17 W W 1
19 18 W W 1
20 19 W W 1
21 20 W R 0
22 21 W W 1
23 22 W R 0
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o S Jend) e g la sl conal) Alla 8 5lSlas o) ya) alllall & gy
(L) A

27 (akad
(e dipe Comns elian 3 S (ppde g ol jea DI S Jde o (550 (3500a
1 56l ma ) 83 e Jpaanll Jaia) sale 4300 ple A8y Hhay &l S 4
¥ Jaal Jus) (e daba B
=VLOOKUP(RAND(),CDF,2)
a4 (Slay s dial) aas s Jlaall 48 Lasl 25 D2:G2
Y
=CONCATENATE(D2,E2,F2,G2)
a5 0ai D2:G2 e WAl & (e paill Jrag
)
=IF(H2="RRRW",1,IF(H2="RRWR",1,IF(H2="RWRR",1,IF
(H2="WRRR",1,0))))
g ] A8l elan 1 56l pen Q1S3 (e 88 Al Slaaad) oy
GBaad Al Al 3l 2xe 58 1 (gead Al LDIAN dae (6 13ga s O baad)
i Al aaa o 232l 138 dandy Csllaall Jlaia Yl aa 535 o sllaall Lo )
- Sl
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J K
#inA 2652
P(A)= 0096771
True = 0.0876
error= | -0.00917

A B C D E F G H
CDF Ball Sample | 1stDraw  2nd Draw | 3rd Draw | 4th Draw Draw In

0 R RWWW
0.333333 W WWRW
RWWW
WRRW
WWWW
RRWW
WWWwW
RRWW
WWWW
WWWR
WWWR
RRRW

)

Es|slns|l0ss0|Em
o= E0|smEnE|EE
DEES=E=T==DVE=DE
Somms==s==s====s=s=
—\C)C)C)C)C)C)C)C)C)C)D}—

JEe JRrY Jure ey
w DLDOO"\.IG)U‘IJ&(JJM—\
Jr Y pry

%) OLDOO'H.ICDU'IJL(JJI\JA

:8 Gkl
czWY e 20 %ogs | Aaslall cuilS s | N ClisSle 4330 4 auas
¢ WY e 50 %z (I 4aslaly ¢ Y (e 30 Yo 1] 4uslaly

2 5 3% 4% s il e SOl liSlall Cumall £ U6Y) 4 cuilS
%

D AUl VLAY Csal ¢ ) sdie (S LY (e Bas 5 <o pial 13
¢ L Y (e o gmanal) Baa ol 0 5SE O Jlaia) ga e (1
LSl ) (e 0585 O Jlaia) s Lad Ayma 4 gaanall Baa ) il 1Y) (i
Ml

r A Jaa) JuS) (e dadia 8
A B C D E F G H
1 CDF Machine CDFI Typel CDFIl Typell CDFIlI Typelll
2 0 | 0D 0Dl ]l
3 0.2 Il 0.02 Gl 0.03 Gl 0.04 Gl
4 0.5 1

¥ Al slaall Al aas ciag | (e Aidisia a8 5 J2oT | 2 gendl 8
J2 4 Jul
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=VLOOKUP(RAND(),CDF,2)

Sl K2 8 oY) Al Lgia canoas A3 (KAl (e (5] (Sl 12
=IF(J2="1",VLOOKUP(RAND(),CDFI,2),IF(J2="1I",VLOOK
UP(RAND(),CDFI1,2),VLOOKUP(RAND(),CDFIIl,2)))

L2 3 se¥) AN clSlall aa (e 4 saisall LY 528 5 & g5 2any
=IF(K2="DI",1,IF(K2="DII",1,IF(K2="DIlI",1,0)))
M2 8 ¥l s cumall ZLiY) 2aay
=IF(K2="DII",1,0)
LAY AL Apeall s gl JS (e A0 AL e Aymall 525 510 208y
slaall 55 kel cVlaiay)  asd alisdlS
| J K L M N 0 P Q R s ]

Sample  'WHICHM Draw Is D? Is DIl ? #D # DIl
1 Gl 0 0 310 84
21 Gl 0 0
3 Gl 0 0 P(D)= 0.031 True= 0.033 ERROR= 0.002
411 Gl 0 0 P(DI)= 0.270968 True= 0.273 ERROR= | 0.002032
51 Gl 0 0

10 (Gaakal

8 4 AUl (5 sauall 5 ela g ) S B ¢ slian @l S 443 J5Y) O saia
aie o a) s Uil gdie Gaaliall aal jual) | elagu <l )€ 3¢ elian &l S
p s sl Al gl A8y Hlays S

REPAVEPE FPSOVA (R SN ISP SN I

G sxiall (e (y6S5 O Jlainl 5o Lo g)a gu el aa 553 S il 13) (i
CJgY!

() e dadia 8 U JA0]
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A B C D E F
CDF Box CDFB1 BallB1 CDFB2 Bal B2
2 0 Box 1 0 W1 0 W2
3 0.5 Box2 04 B1 07273 B2

—l

H |
1 Which Box Which Ball
2 |=VLOOKUP(RAND(),CDF2) =IF(H2="Box 1" VLOOKUP(RAND(),CDFB1,2), VLOOKUP(RAND(),CDFB2,2))

J K
Black? B1?
=IF(OR(12="B1"2="B2"),1,0) =IF(12="B1" 1,0)
L M N 0

#Black =COUNTIF(J:J.1)
P(Black)= =M1/MAX(G:G) True= 0.436
#81  =COUNTIF(KK 1)
P(B1|B)= =M3/M1 True= 0.688
ERROR1= =02-M2
ERROR2= =04-M4

A B C D E F
1 CDF Box CDFB1 BallB1 CDFB2 Bal B2
2 0 Box 1 0 W1 0 W2
3 0.5 Box2 04 B1 07273 B2

C.\Lul\

G H | J K L M N 0
Sample 'Which Box Which Balll  Black? B17? # Black 4320

1 Box 1 B1 1 1 P(Black)= 0432 True = 0436

2 Box 2 B2 1 0 #B1 2970

3 Box 1 B1 1 1 P(B1|B)= 06875 True = 0.688

4 Box 1 Wi1 0 0 ERROR1= 0.004

] Box 2 B2 1 0 ERROR2= 0.0005
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A< jaial) Ao Ll a gu I

S @) uala Ual painl ds jatal) lelal) o g )l (o el (o g
LCpasdl

Ul J2a1 JusS) (e dadia -]

A B C D
1 Properties of i
2 |p n X P{x=x)
3 =A4/A5 10 0 =BINOMDIST(C3,5B%$3 $A%3 FALSE)
4 1 1 =BINOMDIST(C4,$B%$3 $A%3 FALSE)
5 10 2 =BINOMDIST(C5,$B$3 $A%3 FALSE)

e pd
Z' -~

A B C D
1 | Properties of the Binomial Dist.
2 |p n X P(x=x)
3 0.1 10 0348678
4 1 0.38742
5 10 0.19371
6 0.057396
7 001116
8 0.001488
9 0.000138
8 75E-06
365E-07
9E-09
1E-10

jan RV Rl e RN REarRE S B RSV R LS R

e 08 113 Control Toolbox e &l View hlawy) 4l (e -2
lle
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2 K

[T} [1]
04 ]

nk

F3 Microsoft Excel - Book5

File  Edit
LheE S

Mormal

Ev{f K -

H o AR A,

View | Insert Format Tools Data Simetar Window Help

Q-

Standard

ol |~ oo B w p =

.ﬁ @ n Page Break Preview
A Task Pane
A | Toolbars 2 |
I S —

Formatting

Borders

Chart

Control Toolbox

Drawing
External Data
Faorms

Formula Auditing

- Jal gl A gl (§ gata 5 JeS) 8 snaa AalE e land
< 3 ERNCE (s ! (2o

D VMeacmEEBEAE AR R,

Design Mode

Properties

View Code

Chedk Box

Text Box

Command Button

Option Button

List Box

Combo Box

Toggle Button

(e ST g
sl 5k
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F

(LEL3

>

B

5

Spin Button J...\j.‘u JJ

Scroll Bar CA.AAS ji &Jj J}Al.c
Label (‘;.u.:j ;ugc:}[
Image iy JA)

More Contrals. .. ‘)SS\ aSA.\ U'_!\jﬁi L;.G djm;ﬂ
cial ol agdle Ao haial & aseaill jgha Je 3l )y darial -3

Gl + JSA e mual 3Ll jdige o) 2% E3 AR 8 ddlais sl

SIS JCE e Jad i e s il

M‘é!d}uﬁjw\cﬂ)ﬁum
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Properties

|5croIIBar1 ScrollBar
Alphabetic ]Categurized l

(Mame) ScrollBar 1

AutoLoad Falze

[] aHso00000F s

50

True

B 2Hs00000125

141

1

261,75

A4

True

9

1

(Mone)

0 - fmMousePointerDefault
-1 - fmOrientationAuto
2

True
ProportionalThumb |True
Shadow False
smallChange 1
Top 33.25
Value 1
Visible True
Width 13.5

Ul Al (3 sdia ) sie e D gl 3 gale yal sA (3 saba 43) ST
Godia (e el Sl 3 (Name)ale s ScrollBar1l ScrollBar
P Aad b Sawi Al 4 a5 A4 40a) LinkedCellplel ST al 530
Min dad 5 9 2l Max 4ed Jaal jie Gl jie JE) jluy) 4
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JSEN Ll et o id) A1 3Y apaaill sk e haial 4

A B C D E
Properties of the Binomial Dist.
p n X P(x=x) Change p
01 10 0348678 i‘

1

2

3 0
4 1 1 038742
5 10 2| 0.19371
6 3| 0.057396

7 4 001116

8 5 0.001488

9 6 0.000138

7| 875E-06

8 365E-07

9 9F-09 -~
0 1E-10

13 1
o e ailis ) aal o alll gale @l a5y Je sl el
Jadd

L ) el

Ll

0.9 0,100 P B ks s D 3saall 5 A3 Alal 3 a5 3
D2D13JM\‘—’M)3MMJ\&‘)33AL§J\‘)SJC‘)M&Qdjm;ﬂ_s

PAad il aa o)) Sl = aal) JSE ety pdigell sty
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A B C D E F B H

1 |Properties of the Binomial Dist.

2 p n X P(X=x) | Changep atizd

3 0.1 10 0 0348678 )

4 1 1038742 j pas

5 10 2 019371 il

6 3 0.057396 03 T

7 4 001116 .

8 5 0.001488 021

9 6 0000138 “1 1

10 7 8.75E-06 0151

11 8 365E-07 "

12 9 9F09 =l "'";"

13 O 1E_1O 1 2 3 4 5 6 7 & 9% 10 11
A B C D E F T H

1 |Properties of the Binomial Dist.

2 p n X P(X=x) |Changep b

3 0.2 10 0 0107374 .

4 2 1 0.268435 *

5 10 2 030199 | 03

6 3 0.201327 025 [

7 4 008808 ol |

8 5 0.026424

9 6 0.005505 i

10 7 0.000786 0.1 .

11 8 7.37E-05 0.s |

12 9 41E06 - D

13 0 102E_0? 1 2 3 4 5 & 7 BIB'I‘H]I‘H
A B C D E F 5 H

1 |Properties of the Binomial Dist.

2 p n X P(X=x) Changep PO=x)

3 05 10 0 0000977 s

4 5 1. 0.009766 '

5 10 2 0.043945 028 __

6 3 0.117188 N B

7 4| 0.205078 02

8 5 0246094 W | .

9 6 0.205078 — .

10 7/ 0.117188 o1

11 8| 0.043945 0.0

12 9 0.009766 =l .

:113 0 00009?? 1 2 3 4 5 5] T g 9 10 N

.
q
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alil) Juadl
JuasS) (B Aral) lilal) Jalad aladin

Clld) Jadail ol a1 A8 ana s JuS) 8 aa

Ed Microsoft Excel - Book1

File Edit Wiew Insert Format | Tools | Date  Window Help
e 7 HE 1
De @SR &R Y &V S 7L D@ - ).
3 e Error Checking... bF mRnE Em ECRT | B |
RA e 3R Re oo B 1] 95 3€ | CFEEE 9% 0 2,
Speech b R
Arial o1 ol r PR b =R e B A .
A1 £ Formula List
A B T Share Workbook. .. F G b
1 | | o [1F 1l Track Changes r |l [ o [ B
2.
3 | Protection 3
4 | Online Collaboration b
5
6 i Goal Seek. ..
T ! Scenarios. ..
8 Formula Auditing 3
g | Tools on the Web. ..
1{] | Macro 3
:11; ! Add-Ins. ..
13 i 32 AutoCorrect Options...
14 Customize...
15 | Oplions. ..
16 Conditional Sum...
1 Lookup...
::g | | Data Analysis...
i Macro Systems Add-ins
20 = |
21 . Resampling 3
22 | SimTools 3

R A PR
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Data Analysis

Analysis Tools
Anova: Single Factor -

Anova: TwoFactor With Replication Cancel
Anova: Two-Factor Without Replication

Correlation

Covariance Help

Descriptive Statistics

Exponential Smoathing

F-Test Two-Sample for Variances

Fourier Analysis

Histogram ﬂ

Data Analysis

Analysis Tools

Histogram |

Maoving Awverage Cancel
Random Mumber Generation

Rank and Percentile

Rearession

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unequal Variances

z-Test: Two Sample for Means i

sl Jalad alil) Jalas -1
IS5 ae Glalad il Julas -2
DIUSS O Cplalad ol Jidasi -3
Ll 5l -4

ol -5

dia s Dllas) -6

o) veail) 7

Ofial il F s -8

458 dilas -9

) S 7 2l -10

< jadiall Lo gial) -11
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Glidall g il -13

Jlasiyl -14

Aladll -15

4 lEle (el Gllaus glall t)lds) -16

Ol (g sladt al S8 (e il t)Ld) 17
Ol (g sl axe al 3] (e il t)Ldd) 18
O] Gllaw siall 7 s} -19

(el Lad Gkl o2 (any (i et Clgu g
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Anova: Single Factor aalg Jatal culil) Jalas

Cloall (5ol il (3 ke A A Cp LA A8 jaal Al 53 Cy pal

9 Lanadd o5 Ll she 10ali 27 iald 4alaiy) (oY) Ala jall G
33Ul an AT 3 SN (5l (e A (S A sl Ay a3
L AUIS Ol HLEAY) A S g ddima By ey

¢ sanal 9 8 7 6 5 4 3 2 1 |,
46 5 8 110 6 3 4 5 4 | 1aakl
78 4 914 9 7 510 8 12 | 2as kI
34 2 2 3 5 8 6 4 3 1| 3a,hl

0.05 41532 (5 siuna

: IS JuS) (e Andia 3 bl Jas

1
2
3
4
5
6
.
8
9

10

A

D

Student # | 15t Method | 2nd Method | 3rd Method

D Co = N LD R —

B C
4 12
2 8
4 10
3 2
6 7
10 9
1 14
8 9
2 4
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1 | Student# 1st Method 2nd Method  3rd Methodl 1
2 1 4 12 1
3 2 Data Analysis
4 3 Analysi
Analysis Tools
Ok
9] 4 Anova: Single Factor -
(5] 5 Anova: Two-Factor With Replication C |
7 6 Anova; Two-Factor Without Replication E
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a8 i Covariance Help
Descriptive Statistics
9 8 Exponential Smoothing
10 g F-Test Two-Sample for Variances
Fourier Analysis
11 Histogram j
12
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£

Input
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Dutput options
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" Mew Workbook
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Anova: Single Factor

OK
$A51:6D$10 Y -
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" Rows Help
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4
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E F G H J K

Anova: Single Factor
SUMMARY

Groups Count Sum Average Variance
Student # 9 45 5 75
1st Method 9 46 5111111111 711111111
2nd Method 9 78 8666666667 10
Jrd Method 9 34 3TTTIT7778 4944444444
ANOVA
Source of Variation SS df MS F P-value F et
Between Groups 1198611111 3| 399537037 540726817 0003997338 2901117568
Within Groups 236.4444444 J2 7.386886689
Total 356.3055556 35
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ol Al Gl Aa oyl e geaa e ol jaty ofialll aa)
A il e Joanii 100 (0 S
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61 71
60 75
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A B C D E
Group1 | Group 2
Trial 1 75 58

Data Analysis
Analysis Tools
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Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis

Histogram ﬂ

F
3
_
Trial 2 Anova: Two-Factor With Replication Cancel
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Anova: Two-Factor With Replication

Input
QK
Input Range: |5.-5.51:5C59 y -
Cancel

Rows per sample: 4
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QOutput options
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" Mew Worksheet Ply: |
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D E F G
Anova: Two-Factor With Replication

SUMMARY Group 1 Group 2 Total
Trial 1
Count 4 4 8
Sum 289 235 524
Average 7225 28.75 65.5
Variance 11.58333333 4916666667 5914285714
Tnal 2
Count 4 4 8
Sum 272 249 521
Average 68 62.25 65125
Variance 2 BE6EE6EE6T 16.25 17.55357143
Total
Count 8 8
Sum 561 484
Average 70125 60.5
Variance 11.26785714 1257142857
ANOVA
Source of Variation 55 af
Sample 0.5625 1
Columns 3705625 1
Interaction 600625 1
WWithin 106.25 12
Total 537.4375 15
Ms F FP-value F cnt

0.5625 0.063529412 0.805267228 4.747221283

370.5625 41.89176471 3.07191E-05 4747221283

60.0625 6.783529412 0.023033141 4747221283
8.854166667
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Anova: Two-Factor S8 &g Oalalad cpbil) Judas

Without Replication

(e lelld 4 dalled A B,C,D slawd) (30 £ 53 4 Cfinlill aal axiinl
OUlYL Ul £y e Jianii 4 gUad i g ] pllad ol YY)

Treatment Sector 1 | Sector 2 | Sector 3 Sector 4
A 9.3 9.4 9.6 10
B 9.4 9.3 9.8 9.9
C 9.2 9.4 9.5 9.7
D 9.7 9.6 10 10.2

0.05 xic aal euleUadll o 3 ollia Ja Selalladl G 58 <llia Ja

: SIS il Jax

A B
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2 A 9.3
3 B 04
4 C 9.2
5 D 07
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98 99
05 07
10 10.2
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OIS O

Analysis Tools
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Anova: Single Factor

Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Anova: Two-Factor With Replication
‘Anova: Two-Factor Without Replication

Cancel

Help
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A B C D E F

1 | Treatment Sector1 Sector?2 Sector3  Sector 4

2 A 0.3 0.4 0.6 10

3 B 9.4 9.3 9.8 99

4 C 9.2 9.4 9.5 97

5 D 9.7 9.6 10 10.2

G -

7 e

8 Input

g Input Range: | SAS1:5E550 E

10 W Labels _cancel |

11 Alpha: |0.05 Help

12 _

1 3 Qutput options

14 {* Qutput Range: |5.-5.56 E

15 " Mew Worksheet Ply: |

16 " Mew Workbook

17

o
Anova: Two-Factor Without Replication
SUMMARY Count | Sum Average Variance
A 4 38.3 9575 0.095833333
B 4 364 9.6 0.086666667
C 4 378 945 0043333333
D 4 395 9875 0075833333
Sector 1 4 376 9.4 0046666667
Sector 2 4 377 9425 0.015833333
Sector 3 4 38.9 9725 0.049166667
Sector 4 4 308 995 0043333333
ANOVA
Souwrce of Variation 58 df MS F P-value F crit

Rows 0.385 3 0.128333333 14.4375 0.000871272 3.862538733
Columns 0.825 3 0.275 309375 452327E-05 3.862538733
Error 0.08 9| 0.008888889
Total 1.29 15
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Covariance

Descriptive Statistics

Exponential Smoothing
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Cancel
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145 Dutput options
152 * Qutput Range: |51251 E
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2 42 125 X 1
3 36 118 Y 0791832 1
4 63 140
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4932.40, 2625.58, 6691.17, 9172.67, 9053.80, 9659.41,
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4261.73, 7951.69, 4682.15, 8160.40, 2409.61, 3427.14,
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10 | 887862 SebA Ll

11 2036 39 {* Qutput Range: |sBs1] EY

12 38[]@2? ™ New Worksheet Ply: |

13 2172 88 ™ Mew Workbook

14 2065 52 v Summary statistics

15 3145 85 v Confidence Level for Mean: a5 A

16 3600.81 [ Kth Largest: |17

17 1940.14 [ Kth Smallest: Ili

18 | 4137.35

19 | 4613.33

20| B633982
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& OK
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L Income Income

2 4932 40

3 262558 Mean 554559
4 £6691.17 Standard Error 369.61
5 9172.67 Median 485570
3] 9053.80 Mode #N/A

7 9659 41 Standard Deviation 261493
8 18918.87 Sample Variance 683785524
9 5140.86 Kurtosis -1.16
10 | B878.62 Skewness 0.37
11| 293639 Range 8009.31
12 | 380927 Minimum 19186.67
13 | 2172.866 Maximum 992818
14 | 206552 Sum 27727942
15 | 314585 Count 50.00
16 | 360081 Confidence Level(95.0%) 74315
17 | 194014
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Input
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443
44 4
434
428
443
444
448
444
431
426
424
422
418
401
42
424
431
424
431
432
428
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428
425
426
423
429

B

#NIA
442
4427
44.361
43.6883
43.06649
43.92995
44.25898
44 6377
4447131
43.51139
42.87342
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42.30261
41.95078
40.65523
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42.81769
4252531
42.92759
43.11828
4289548
42.96864
42.85059
42.60518
4260155
42.39047
4274714

Value

48 +

46 +

1

E F G

Exponential Smoothing

7 13 19 25 31 37
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Input
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v Labels E
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C D E
F-Test Two-Sample for Variances
Sample 1 Sample 2

Mean 71 76.88888889
Variance 1051428571 9111111111
Observations 8 9
df 7 8
F 1.154006969

P(F==f) one-tail 0.418377164

F Critical one-ail

3.500460366
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Input
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

A

Value

442
443
444
43 4
42.8
443
44 4
448
444
431
426
42 4
422
418

401
42
42 4
431
42 4
431
43.2
428
43
428
425
426
42.3
429
43.6
447
445

B C D E

Foint Value Rank Percent
56 51.2 1 100.00%
o4 509 2 98.30%
5e 507 3 93.20%
53 507 3 93.20%
57 507 3 93.20%
55 505 6 91.50%
58 50.3 7 89.80%
47 50 8 86.40%
48 a0 8 86.40%
50 499 10 84.70%
49 496 11 81.30%
51 49 6 11 81.30%
46 49 4 13 7960%
59 492 14 77.90%
44 491 15  76.20%
45 48.9 16  74.50%
42 48.3 17 71.10%
43 48.3 17 71.10%
60 481 19 69.40%
41 475 200 67.70%
40 46.8 21 66.10%
39 46.2 22  64.40%
38 455 23  62.70%
35 452 24 59.30%
36 452 24 59.30%
32 45 26 5590%
37 45 26 55.90%
34 44 9 28 54 .20%
8 44 8 29  50.80%
33 44 8 29  50.80%
30 44 7 3 49 10%
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Input
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.791831817
R Square 0626997626
Adjusted R Square 0.564830564
Standard Error 8.636706775
Observations 8
ANOVA
df 335 MS F Significance F
Regression 1 752.3187765 752.3187765 10.0856885 0.019177545
Residual 6 4475562235 7459270392
Total 7 1199.875
Coefficients = Standard Error t Stat P-value
Intercept 9358382293 1512386375 6.187825046 0.000819999
X 0.906817871 0.285540223 3175797302 0.019177545
L ower 95% Upper95% | Lower85.0% | Upper 95.0%
56.57703441 1305906114 56.57703441 130.5906114

0.208125604 1.605510139 0.208125604

1.605510139

RESIDUAL OUTPUT
Observation Predicted Y Residuals
1 1316701735 -6.670173521
2 1206.2292663 -86.229266293
3 150.7133488 -10.71334882
4 143 4588058 6541194152
5 1316701735 8329826479
6 1479928952 7.007104796
7 138.0178986 6.96210138
8 1552474382 -3247438175
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t-Test: Paired Two Sample for Means

Input
Variable 1 Range: | SAS1:ZALE E
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t-Test: Paired Two Sample for Means
X Y

Mean

Variance
Observations
Pearson Correlation
Hypothesized Mean Difference
df

t Stat

P(T==t) one-tail

t Critical one-tail
P(T==t) two-tall

t Critical two-tail

73.14285714 68.42857143
1608095238 143.6190476

-‘J

0.902112013

oo

2.268233209
0.031911178
1.943180905
0.063822356
2446913641
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t-Test: Two-Sample Assuming Equal Variances

Input
Variable 1 Range: | SAS1:SASE E

Variable 2 Range: |sBs1:5888 E3| Cancel
Hel
Hypothesized Mean Difference: i} g

[+ Labels

Alpha: |0.05

Output oplions

{* Qutput Range: |5’351| y
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C
t-Test: Two-Sample Assuming Equal Vanances

X

Y

Mean

Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df

t Stat

P(T==t) one-ail

t Critical one-tail
P(T==t) two-tail

t Critical two-tail

7314285714 £58.42857143
160.8095238 143.6190476

;
152.2142857
0

12
0.714862005
0.244184537
1.782286745
0.488369074
2178812792
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C
t-Test: Two-Sample Assuming Unequal Variances

X

Y

Mean

ariance

Observations

Hypothesized Mean Difference
df

t Stat

P(T==t) one-tail

t Critical one-tail

P(T==t) two-tail

t Critical two-tail

7314285714 68.42857143
160.8095238 143.6190476

;
0

12
0.714862005
0244184537
1.782286745
0.488369074
2.178812792
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z-Test: Two Sample for Means

Input

Variable 1 Range: |5,.5,51; EAER E
Variable 2 Range: |sBs1:5853 Ry ﬂ
Hypothesized Mean Difference: ||:| ﬁ
Variable 1 Variance (known): | 161

Variable 2 Variance (known): | 145

[+ Labels

Alpha: |0.05
Output oplions

{* Qutput Range: |5’:51| E

" Mew Worksheet Ply: |
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C D E
Z-Test: Two Sample for Means

X Y
Mean 7314285714 68.42857143
Known Variance 161 145
Observations Fi 7
Hypothesized Mean Difference 0
z 0.713024096
P(Z<==z) one-all 0.237915349
Z Critical one-tail 1.644853476
P(Z<=z) two-ail 0.475830698
Z Critical two-ail 1.959962787
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EXCEL Function Reference
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Database & List Management Functions

DAVERAGE

DCOUNT

DCOUNTA

DGET

DMAX

DMIN

DPRODUCT

DSTDEV

DSTDEVP

DSUM

DVAR

DVARP

Returns the average of selected database entries
Counts the cells that contain numbers in a database
Counts nonblank cells in a database

Extracts from a database a single record that matches the specified
criteria

Returns the maximum value from selected database entries
Returns the minimum value from selected database entries

Multiplies the values in a particular field of records that match the
criteria in a database

Estimates the standard deviation based on a sample of selected
database entries

Calculates the standard deviation based on the entire population of
selected database entries

Adds the numbers in the field column of records in the database that
match the criteria

Estimates variance based on a sample from selected database entries

Calculates variance based on the entire population of selected
database entries

GETPIVOTDATA Returns data stored in a PivotTable®

Gl o Jige

Date & Time Functions

DATE

Returns the serial number of a particular date
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DATEVALUE

DAY

DAYS360

EDATE

EOMONTH

HOUR

MINUTE

MONTH

NETWORKDAYS

NOW

SECOND

TIME

TIMEVALUE

TODAY

WEEKDAY

WORKDAY

YEAR

YEARFRAC

Converts a date in the form of text to a serial number
Converts a serial nhumber to a day of the month

Calculates the number of days between two dates based on a 360-day
year

Returns the serial number of the date that is the indicated number of
months before or after the start date

Returns the serial number of the last day of the month before or after
a specified number of months

Converts a serial humber to an hour

Converts a serial number to a minute

Converts a serial number to a month

Returns the number of whole workdays between two dates
Returns the serial humber of the current date and time
Converts a serial number to a second

Returns the serial humber of a particular time

Converts a time in the form of text to a serial number
Returns the serial number of today's date

Converts a serial number to a day of the week

Returns the serial number of the date before or after a specified
number of workdays

Converts a serial nhumber to a year

Returns the year fraction representing the number of whole days
between start_date and end_date

A ) 5 Aalipall Jay ) J) g

DDE & External Functions

CALL

REGISTER.ID

SQLREQUEST

Calls a procedure in a dynamic link library or code resource

Returns the register ID of the specified dynamic link library (DLL) or code
resource that has been previously registered

Connects with an external data source and runs a query from a
worksheet, then returns the result as an array without the need for
macro programming
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Engineering Functions

BESSELI

BESSELJ]

BESSELK

BESSELY

BIN2DEC

BIN2HEX

BIN2OCT

COMPLEX

CONVERT

DEC2BIN

DEC2HEX

DEC20CT

DELTA

ERF

ERFC

GESTEP

HEX2BIN

HEX2DEC

HEX20CT

IMABS

IMAGINARY

IMARGUMENT

IMCONJUGATE

IMCOS

IMDIV

Returns the modified Bessel function In(x)

Returns the Bessel function Jn(x)

Returns the modified Bessel function Kn(x)

Returns the Bessel function Yn(x)

Converts a binary number to decimal

Converts a binary number to hexadecimal

Converts a binary number to octal

Converts real and imaginary coefficients into a complex number
Converts a number from one measurement system to another
Converts a decimal number to binary

Converts a decimal number to hexadecimal

Converts a decimal number to octal

Tests whether two values are equal

Returns the error function

Returns the complementary error function

Tests whether a number is greater than a threshold value
Converts a hexadecimal number to binary

Converts a hexadecimal number to decimal

Converts a hexadecimal nhumber to octal

Returns the absolute value (modulus) of a complex number
Returns the imaginary coefficient of a complex number
Returns the argument theta, an angle expressed in radians
Returns the complex conjugate of a complex number
Returns the cosine of a complex number

Returns the quotient of two complex numbers
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IMEXP
IMLN
IMLOG10
IMLOG2
IMPOWER
IMPRODUCT
IMREAL
IMSIN
IMSQRT
IMSUB
IMSUM
OCT2BIN
OCT2DEC
OCT2HEX

SQRTPI

Returns the exponential of a complex number
Returns the natural logarithm of a complex number
Returns the base-10 logarithm of a complex number
Returns the base-2 logarithm of a complex number
Returns a complex number raised to an integer power
Returns the product of two complex humbers
Returns the real coefficient of a complex number
Returns the sine of a complex humber

Returns the square root of a complex number
Returns the difference of two complex numbers
Returns the sum of complex numbers

Converts an octal number to binary

Converts an octal number to decimal

Converts an octal number to hexadecimal

Returns the square root of (number * PI)

dalla ) ga

Financial Functions

ACCRINT

ACCRINTM

AMORDEGRC

AMORLINC

COUPDAYBS

COUPDAYS

COUPDAYSNC

COUPNCD

Returns the accrued interest for a security that pays periodic interest
Returns the accrued interest for a security that pays interest at maturity
Returns the depreciation for each accounting period

Returns the depreciation for each accounting period

Returns the number of days from the beginning of the coupon period to
the settlement date

Returns the number of days in the coupon period that contains the
settlement date

Returns the number of days from the settlement date to the next
coupon date

Returns the next coupon date after the settlement date
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COUPNUM

COUPPCD

CUMIPMT

CUMPRINC

DB

DDB

DISC

DOLLARDE

DOLLARFR

DURATION

EFFECT

FV

FVSCHEDULE

INTRATE

IPMT

IRR

MDURATION

MIRR

NOMINAL

NPER

NPV

ODDFPRICE

ODDFYIELD

Returns the number of coupons payable between the settlement date
and maturity date

Returns the previous coupon date before the settlement date
Returns the cumulative interest paid between two periods
Returns the cumulative principal paid on a loan between two periods

Returns the depreciation of an asset for a specified period using the
fixed-declining balance method

Returns the depreciation of an asset for a spcified period using the
double-declining balance method or some other method you specify

Returns the discount rate for a security

Converts a dollar price, expressed as a fraction, into a dollar price,
expressed as a decimal humber

Converts a dollar price, expressed as a decimal number, into a dollar
price, expressed as a fraction

Returns the annual duration of a security with periodic interest
payments

Returns the effective annual interest rate
Returns the future value of an investment

Returns the future value of an initial principal after applying a series of
compound interest rates

Returns the interest rate for a fully invested security
Returns the interest payment for an investment for a given period
Returns the internal rate of return for a series of cash flows

Returns the Macauley modified duration for a security with an assumed
par value of $100

Returns the internal rate of return where positive and negative cash
flows are financed at different rates

Returns the annual nominal interest rate
Returns the number of periods for an investment

Returns the net present value of an investment based on a series of
periodic cash flows and a discount rate

Returns the price per $100 face value of a security with an odd first
period

Returns the yield of a security with an odd first period
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ODDLPRICE

ODDLYIELD
PMT

PPMT

PRICE

PRICEDISC

PRICEMAT

PV

RATE
RECEIVED
SLN

SYD

TBILLEQ
TBILLPRICE
TBILLYIELD

vDB

XIRR

XNPV

YIELD

YIELDDISC

YIELDMAT

Returns the price per $100 face value of a security with an odd last
period

Returns the yield of a security with an odd last period
Returns the periodic payment for an annuity

Returns the payment on the principal for an investment for a given
period

Returns the price per $100 face value of a security that pays periodic
interest

Returns the price per $100 face value of a discounted security

Returns the price per $100 face value of a security that pays interest at
maturity

Returns the present value of an investment

Returns the interest rate per period of an annuity

Returns the amount received at maturity for a fully invested security
Returns the straight-line depreciation of an asset for one period

Returns the sum-of-years' digits depreciation of an asset for a specified
period

Returns the bond-equivalent yield for a Treasury bill
Returns the price per $100 face value for a Treasury bill
Returns the yield for a Treasury bill

Returns the depreciation of an asset for a specified or partial period
using a declining balance method

Returns the internal rate of return for a schedule of cash flows that is
not necessarily periodic

Returns the net present value for a schedule of cash flows that is not
necessarily periodic

Returns the yield on a security that pays periodic interest

Returns the annual yield for a discounted security. For example, a
treasury bill

Returns the annual yield of a security that pays interest at maturity
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Information Functions

CELL

COUNTBLANK

ERROR.TYPE

INFO

ISBLANK

ISERR

ISERROR

ISEVEN

ISLOGICAL

ISNA

ISNONTEXT

ISNUMBER

ISODD

ISREF

ISTEXT

N

NA

TYPE

Returns information about the formatting, location, or contents of a cell
Counts the number of blank cells within a range

Returns a number corresponding to an error type

Returns information about the current operating environment
Returns TRUE if the value is blank

Returns TRUE if the value is any error value except #N/A
Returns TRUE if the value is any error value

Returns TRUE if the number is even

Returns TRUE if the value is a logical value

Returns TRUE if the value is the #N/A error value

Returns TRUE if the value is not text

Returns TRUE if the value is a number

Returns TRUE if the number is odd

Returns TRUE if the value is a reference

Returns TRUE if the value is text

Returns a value converted to a number

Returns the error value #N/A

Returns a number indicating the data type of a value

dgilaia J) g4

Logical Functions

AND

Returns TRUE if all its arguments are TRUE

FALSE Returns the logical value FALSE

IF Specifies a logical test to perform
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NOT Reverses the logic of its argument
OR Returns TRUE if any argument is TRUE

TRUE  Returns the logical value TRUE

(QU)) a2l a9 Gaag J) g2

Lookup & Reference Functions

ADDRESS Returns a reference as text to a single cell in a worksheet
AREAS Returns the number of areas in a reference

CHOOSE Chooses a value from a list of values

COLUMN Returns the column number of a reference

COLUMNS Returns the number of columns in a reference
HLOOKUP Looks in the top row of an array and returns the value of the indicated cell

HYPERLINK Creates a shortcut or jump that opens a document stored on a network
server, an intranet, or the Internet

INDEX Uses an index to choose a value from a reference or array
INDIRECT Returns a reference indicated by a text value

LOOKUP Looks up values in a vector or array

MATCH Looks up values in a reference or array

OFFSET Returns a reference offset from a given reference

ROW Returns the row number of a reference

ROWS Returns the number of rows in a reference

TRANSPOSE Returns the transpose of an array

VLOOKUP Looks in the first column of an array and moves across the row to return
the value of a cell

Cillia Qb g dualy 5 1 ga
Math & Trigonometry Functions

ABS Returns the absolute value of a number
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ACOS

ACOSH

ASIN

ASINH

ATAN

ATAN2

ATANH

CEILING

COMBIN

COoSs

COSH

COUNTIF

DEGREES

EVEN

EXP

FACT

FACTDOUBLE

FLOOR

GCD

INT

LCM

LN

LOG

LOG10

MDETERM

MINVERSE

MMULT

Returns the arccosine of a humber

Returns the inverse hyperbolic cosine of a number
Returns the arcsine of a number

Returns the inverse hyperbolic sine of a number
Returns the arctangent of a number

Returns the arctangent from x- and y- coordinates

Returns the inverse hyperbolic tangent of a humber

Rounds a number to the nearest integer or to the nearest multiple of

significance

Returns the number of combinations for a given number of objects

Returns the cosine of a number

Returns the hyperbolic cosine of a number

Counts the number of non-blank cells within a range which meet the

given criteria

Converts radians to degrees

Rounds a number up to the nearest even integer
Returns e raised to the power of a given humber
Returns the factorial of a number

Returns the double factorial of a number

Rounds a number down, toward zero

Returns the greatest common divisor

Rounds a number down to the nearest integer
Returns the least common multiple

Returns the natural logarithm of a number
Returns the logarithm of a number to a specified base
Returns the base-10 logarithm of a number
Returns the matrix determinant of an array
Returns the matrix inverse of an array

Returns the matrix product of two arrays
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MOD
MROUND
MULTINOMIAL
oDD

PI

POWER
PRODUCT
QUOTIENT
RADIANS

RAND

RANDBETWEEN

ROMAN
ROUND
ROUNDDOWN
ROUNDUP
SERIESSUM
SIGN

SIN

SINH

SQRT
SQRTPI
SUBTOTAL
SUM

SUMIF
SUMPRODUCT
SUMSQ

SUMX2MY2

SUMX2PY2

Returns the remainder from division

Returns a number rounded to the desired multiple
Returns the multinomial of a set of humbers
Rounds a number up to the nearest odd integer
Returns the value of Pi

Returns the result of a number raised to a power
Multiplies its arguments

Returns the integer portion of a division

Converts degrees to radians

Returns a random number between 0 and 1

Returns a random number between the numbers you specify

Converts an Arabic humeral to Roman, as text
Rounds a number to a specified humber of digits
Rounds a number down, toward zero

Rounds a number up, away from zero

Returns the sum of a power series based on the formula
Returns the sign of a number

Returns the sine of the given angle

Returns the hyperbolic sine of a number
Returns a positive square root

Returns the square root of (number * PI)
Returns a subtotal in a list or database

Adds its arguments

Adds the cells specified by a given criteria

Returns the sum of the products of corresponding array components

Returns the sum of the squares of the arguments

Returns the sum of the difference of squares of corresponding values

in two arrays

Returns the sum of the sum of squares of corresponding values in two
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arrays

SUMXMY?2 Returns the sum of squares of differences of corresponding values in
two arrays

TAN Returns the tangent of a number

TANH Returns the hyperbolic tangent of a humber

TRUNC Truncates a number to an integer

dailaa) J) g4

Statistical Functions

AVEDEV

AVERAGE

AVERAGEA

BETADIST
BETAINV
BINOMDIST
CHIDIST

CHIINV

CHITEST
CONFIDENCE
CORREL
COUNT
COUNTA
COVAR

CRITBINOM

DEVSQ

Returns the average of the absolute deviations of data points from
their mean

Returns the average of its arguments

Returns the average of its arguments, including numbers, text, and
logical values

Returns the cumulative beta probability density function
Returns the inverse of the cumulative beta probability density function
Returns the individual term binomial distribution probability

Returns the one-tailed probability of the chi-squared distribution

Returns the inverse of the one-tailed probability of the chi-squared
distribution

Returns the test for independence

Returns the confidence interval for a population mean

Returns the correlation coefficient between two data sets

Counts how many numbers are in the list of arguments

Counts how many values are in the list of arguments

Returns covariance, the average of the products of paired deviations

Returns the smallest value for which the cumulative binomial
distribution is less than or equal to a criterion value

Returns the sum of squares of deviations
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EXPONDIST
FDIST

FINV
FISHER
FISHERINV
FORECAST
FREQUENCY
FTEST
GAMMADIST
GAMMAINV
GAMMALN
GEOMEAN
GROWTH
HARMEAN
HYPGEOMDIST
INTERCEPT
KURT
LARGE
LINEST
LOGEST
LOGINV
LOGNORMDIST
MAX

MAXA

MEDIAN
MIN

MINA

Returns the exponential distribution

Returns the F probability distribution

Returns the inverse of the F probability distribution
Returns the Fisher transformation

Returns the inverse of the Fisher transformation
Returns a value along a linear trend

Returns a frequency distribution as a vertical array
Returns the result of an F-test

Returns the gamma distribution

Returns the inverse of the gamma cumulative distribution
Returns the natural logarithm of the gamma function, G(x)
Returns the geometric mean

Returns values along an exponential trend

Returns the harmonic mean

Returns the hypergeometric distribution

Returns the intercept of the linear regression line
Returns the kurtosis of a data set

Returns the k-th largest value in a data set
Returns the parameters of a linear trend

Returns the parameters of an exponential trend
Returns the inverse of the lognormal distribution
Returns the cumulative lognormal distribution
Returns the maximum value in a list of arguments

Returns the maximum value in a list of arguments, including numbers,
text, and logical values

Returns the median of the given numbers
Returns the minimum value in a list of arguments

Returns the smallest value in a list of arguments, including numbers,
text, and logical values
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MODE
NEGBINOMDIST
NORMDIST
NORMINV
NORMSDIST
NORMSINV
PEARSON
PERCENTILE
PERCENTRANK
PERMUT
POISSON
PROB
QUARTILE
RANK

RSQ

SKEW

SLOPE

SMALL
STANDARDIZE
STDEV

STDEVA

STDEVP

STDEVPA

STEYX

TDIST

TINV

Returns the most common value in a data set

Returns the negative binomial distribution

Returns the normal cumulative distribution

Returns the inverse of the normal cumulative distribution

Returns the standard normal cumulative distribution

Returns the inverse of the standard normal cumulative distribution
Returns the Pearson product moment correlation coefficient
Returns the k-th percentile of values in a range

Returns the percentage rank of a value in a data set

Returns the number of permutations for a given number of objects
Returns the Poisson distribution

Returns the probability that values in a range are between two limits
Returns the quartile of a data set

Returns the rank of a number in a list of numbers

Returns the square of the Pearson product moment correlatin
coefficient

Returns the skewness of a distribution

Returns the slope of the linear regression line
Returns the k-th smallest value in a data set
Returns a normalized value

Estimates standard deviation based on a sample

Estimates standard deviation based on a sample, including humbers,
text, and logical values

Calculates standard deviation based on the entire population

Calculates standard deviation based on the entire population, including
numbers, text, and logical values

Returns the standard error of the predicted y-value for each x in the
regression

Returns the Student's t-distribution

Returns the inverse of the Student's t-distribution
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TREND

TRIMMEAN

TTEST

VAR

VARA

VARP

VARPA

WEIBULL

ZTEST

Returns values along a linear trend

Returns the mean of the interior of a data set

Returns the probability associated with a Student's t-Test
Estimates variance based on a sample

Estimates variance based on a sample, including numbers, text, and
logical values

Calculates variance based on the entire population

Calculates variance based on the entire population, including numbers,
text, and logical values

Returns the Weibull distribution
Returns the two-tailed P-value of a z-test
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3

Text Functions

CHAR

CLEAN

CODE

CONCATENATE

DOLLAR

EXACT

FIND

FIXED

LEFT

LEN

LOWER

MID

PROPER

REPLACE

Returns the character specified by the code number
Removes all nonprintable characters from text

Returns a numeric code for the first character in a text string
Joins several text items into one text item

Converts a number to text, using currency format

Checks to see if two text values are identical

Finds one text value within another (case-sensitive)
Formats a number as text with a fixed number of decimals
Returns the leftmost characters from a text value

Returns the number of characters in a text string

Converts text to lowercase

Returns a specific number of characters from a text string starting at
the position you specify

Capitalizes the first letter in each word of a text value

Replaces characters within text
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REPT

RIGHT

SEARCH

SUBSTITUTE

T

TEXT

TRIM

UPPER

VALUE

Repeats text a given number of times

Returns the rightmost characters from a text value
Finds one text value within another (not case-sensitive)
Substitutes new text for old text in a text string
Converts its arguments to text

Formats a number and converts it to text

Removes spaces from text

Converts text to uppercase

Converts a text argument to a number
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