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™ Column widths

™ Formulas and number formats

" Values and number formats

™ Multiply
(" Divide

[ Transpose

Uadicia 2l L g3 sale Jlaa (o
Fill & Edit )5 a0 Aalill Cad (A2 Dia) 1 A0a) 8 sl

-4 Microsoft Excel - B

File | Edit | View Insert Format Tools Data Window WE! Help
0 = 73 Undo Typing '1'in A2 Cirl+Z B - =t e - % ¥
5 () Repeat Clear Ctrl+Y
& cut Ctrl+X
Copy Ctrl4C
A1
@ Office Clipboard...
— & Paste Cirl+v C D
.1 Paste Spedal...
2
3 | Al v Down ctrl+D
4 Clear »
5 Delete. .. Up
6 Delete Sheet Left
7 Move or Copy Sheet...
8 & FEind... Crl+F Series...
9 Replace... Ctrl+H Justify
10 GoTo... ctrl+G
11
12
an
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Ge Sy JSE LS il Ll ) ss (3saia yeda Series &
Os ha gl g b LS agde 8 Al o gl
Stop Value < sill dad of Al dagll Lol &5 ] 5 shadl

-1
2
3 Series in Type
4 " Rows (% Linear (e
{+ Columns " Growth f‘
5 (" Date O
6 [ Trend £ AutoFil g
? Step value: 1 Stop value: 10
8
g Cancel |

m%

T oo~k w
—
C0wm~NOOsON

s A 43y sk

o il eV 8O0 e sl dise pa A2 AN 1 80 JAd
a1 Bl 5 daraal g+ JSED ) B0 OGN e J s JUall Jlad
N el 3Ll 5 &l sllaall Jaall Ales s
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A B C
1 | Serial Linear Growth
2 1
3
4
9
]
7
8
9
10
11 Copy Cells
12 Fill Series
13 Fill Formatting Only
14 Fill Without Formatting
15
16
17
18
19
20
21
22 _
23 Series...
=i Fill Series _tal

A | B C
1 | Serial Linear Growth
2 1
3 2
4 3
] 4
6 )
7 6
8 7
9 8
10 ol

Lkl 2 555 a8 )l (g3 5ale Jlaa (a
JRal ALS 3 51 35 B2:B3  Lolall b 5 J5Y) a0 Ja

33



A B C
1 |Serial Linear Growth
2 1 1
3 2 a1
4 3
5 4
6 5
7 4]
8 7
9 8
10 9

O Jsatid Jlhaall Jlaall e i) el oS ) e 3l e au
oslhaall Jlaall dles im0 3 5o daral o + JSAN D) P S
Bﬁé\.’d\)@.ﬁﬂé'&)&\ ‘)Jcﬂ‘)ﬂ\j

A B C D
1 Serial Linear Growth
2 1 1
3 2 3
4 3
] 4
6 ]
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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=l

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

Lol 1 355 a8 4L g agale e L
JSal LS4 5125 C2:C3 LAY & S5 J5V a8 0 Ja

A B c |
Serial Linear Growth

1
4

N o LR —
D ] N | —

O Jsatid Jlaall Jlaall e i) el oS e 5l e au
o slaad) Jlaall 4l a3 a0 5 daraza) o + JSEN )RR U<
a4l ).@-LI.\SN..BJGM chﬂ}\}
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1
2
3

4

]

6

7

8

9

10

11

12

13
14
15
16
17
18
19
20
21
22
23

A

Serial

B C D E
Linear GGrowth
1 1 1
2 3 4
3 9
4 7
] 9
6 11
7 13
8 15
9 17
5 Copy Cells
N Fill Series
Fill Formatting Only
Fill Without Formatting
Linear Trend
Growth Trend
Series...
A B C
1 Serial Linear Growth
2 1 1 1
3 2 3 4
4 3 6] 16
2 4 7 64
6 ) 9 256
7 ] 11 1024
8 7 13 4096
9 8 15 16384
10 9 17 65536
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MORMSDIST - ¥ J A& =A1+B1
A B C
1 | 10 12]
2 |=A1+B1 |
MORMSDIST - ¥ J A& =A1-B1
A B C
1| 10 12]
2 |=A1B1 |
MORMSDIST > ¥ o A =A1TB1
A B C
1 | 10 12]
2 =A1"B1 |
NORMSDIST > ¥ J A =A1/B1
A B C
1 | 10 12]
2 |=a1B1 |
NORMSDIST > X J A& =A1'B1
A B C
11 10 12]
2 |=A1"B1 |
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S Ladly
Juus) (B dpalal) cilland)
Aol dbual)l cililasl)

:B1 s A1 il (5 fise pan
=Al +B1

LAY e Bl Al (g siae - Hh
‘Al

=Al-B1
Alalh Al A (6 fiaa @ pa
‘Bl

=Al1*B1

Se Al A e Aad
‘Bl 4dall (5 siaa

=Al/B1
oAl de by Al AR s sina
Bl & fiss

=AI"B1



ddlaial) cililasl)

”

S JE ANOT 5OR 5 AND 4adihiall Gllaall a pafisd b gu
3all Helt A e laaally

Insert Function

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

dlick Go

Or select a cateqory: |Logical j

Select a function:

TRUE
[/

AND(logicall,logical2,...)
Chedks whether all arguments are TRUE, and returns TRLE if all arguments

are TRLE.

oK Cancel |

Help on this function

OK & AND uas

Function Arguments

AND
Logicall a2 ] = TRUE
Logical2 |B2] %] = TRUE

Logical3 |
= TRLE
Checks whether all arguments are TRUE, and returns TRLE if all arguments are TRUE.

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

Formula result = TRUE
Help on this function oK | Cancel

i NOT 5 OR a5 48y yhall iy g
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C2 - # =AND(AZB2)
A B C D E
Result1 Resultz2 | AND OR NOT
J TRUE TRUE | TRUE _| TRUE FALSE
TRUE FALSSE TRUE TRUE FALSE =AND(A2,B2)
4 FALSE TRUE FALSE TRUE TRUE
5 | FALSE FALSE FALSE FALSE TRUE
D2 - # =0R(A2B2)
A B C D E
Result1 Result2 AND OR NOT
J TRUE TRUE TRUE I TRUE _| FALSE
TRUE FALSSE TRUE TRUE FALSE :()R( A2 ,B 2)
4 FALSE TRUE FALSE TRUE TRUE
5 | FALSE FALSE FALSE FALSE TRUE
E2 - A =NOT(A2)
A B C D E
Result1 Result? AND OR. NOT
J TRUE TRUE TRUE TRUE I FALSE _|
TRUE FALSSE TRUE TRUE FALSE =N OT( Az)
4 FALSE TRUE FALSE TRUE TRUE
5 | FALSE FALSE FALSE FALSE TRUE

oyl 5 ginl) g Aallaal) 45 ginl)

Ada o A1 A8 Y e Ly s o sie L) i dada A4
(A an) e aliag 13 ) 1 Jm\jAaM\gcsz

s douudl) 45 glald)

Y s Osie e Blhas AT Jie ey a0 slacly 6 Al 45 sial)
Cum (e Adal e o dailay o) o A A ) AA) g

Magad a8 Sl a3 gand
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- 48laal) 4] glial)
e it AT iad LegalS ol Jlad) o 5 ganll Jey aled § Adle pia g A
e Wl 1) e dgeadl Say 8 BN Gilgiae Lds 138 A 3 sesl
) B Al o3a (5 gine g o Loga shadl i) iy AT 5 ki e
Go AAl Sy i $AST 5. i dseal) Jeyp Ll il daba B S
sl dadia b (Sa 6V Ll gine Ut Lage Jandl o 3 sanll ua
Llaall e i ES Al Jls

E5 = A1+ B$3 + $C4 + $D$6
20 GO Al ) i Laxie

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

A B C D E F G

A At

2

3 53— D3

4 4

i C5 ES

6 D6 D&

7

8 C8
9 G9

Lol C5 Ada)) a8 08 BS il dasaly AT A a8 oo odel JRAN 4
dgall o JS 4 dpud digic sy dgeally Hhaull Cus e GO 4dall
B 2senll (8 Lezdge Sun e B5 Adall Ll BE3 LA a8 ga  phaudl
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Ldla LogalS (S1g 0 ganll (8 Lgnd oo Cin (e GO 4a1l D$3 4lal) 18 oS
oadd laall 8 dallae g 0 ganl) (8 A Disic oM 53 Hlaull (8 dafee o
3 ganll 8 agadl ge Oodi Cun (e $C8 5 $C4 WY &8l 5o e (3adaiy MK
o2y Ml e GY 5 ES WAl A plasall duilly o8l gull 238 5275 C
(o L ge oy ol §DF6 Adall Hlaull 8 Ay 0 gend) (8 dallas 45
e IS (8 Adllae A gie 338 5 G9 LA ES Alal sty lad) o) 3 el Cua
bl 5 3 ganl
s A Jas il gl cladial sl gl Agie
& AT IR Sia (5 A) dadia 3 Jlae o 408 dad Y Slasy) Ll ]
Aadaall (8 ALl 4ad) (3 ] g lgiad pend o 25 Sheet2 Aaieall
Sl o 55 Al Aas)
=Sheet2!Al

2y Maad 5 A dae dadia AR (5 a0 ) g day ) jia a5 LSy LS
Sheet] Jac dadia S A] Al dad ) | A8l dallal) ddaiall 4050 4
Sl a 58 - gi8e Budget.xls Jee SIS

=[Budget.xls]Sheet1 !A1+1

=’[Budget Analysis.xls|Sheet]’!Al+1
$1 8 e aldl o) 552 1Y 7 G s
) alall JalSl) el g canid (Blae el LSS (1S 1)
="C:\MSOffice\Excel\[Budget Analysis.xIs]Sheet]’!A1+1
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ad ) e Jy g
Lrpall Foudt () s Jadd faa (e A2l ol s ) 2 UsS el (e IS
“=A1+10” Zarall (1032 50 a5 3 B1:B10 Jlaall Diad Ll 340 sall

B1 v A =A1+10
A C

2

3 13
4 14
] 12
6 16
7 17
8 18
9 19
10 20

M&.A\ JL@.LJ ‘)\_u;;\ dic 4aaall 53a ‘_;J \_1‘).1:.\\.3;\

B1 - £ =A1+10
A B

1=A1+10
=A2+10
=A3+10
=A4+10
=A5+10
=AG+10
=AT+10
=A8+10
=A9+10

0 =A10+10

goaill Laadind 5 C10 I C1 WAUB10 I BT (e il e 2y 5558 (V)
dadiall Clua 3ale) g dapall Huad & g5 Ly guall ol slaw 438 galad)
Laad S 51y s C1:C10 sB1:B10 <l (e JS 8 padl) (d
@A aldl) il aadti Wl it 90 C1:C10 Jaedl (8 adll o8y
e baall df Paste Special. .. & Edit 4l (e W) 4de Juas
Db a3 W Leaas o el LAY

Emmﬂmm.&mm—x

—

= D00 = TN e LD P =
|

D00 =] O N LD B —

—%
=
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!
—%
4
h

jammﬂmmhmm\:

A B c | D E
1 11 I
2 12 ot
3 13 2 Copy
4 14 [E. Paste
] 15 | Paste Specal...
6 16 Insert Copied Cells...
[ 17 |
8 18 Delete...
0 19 Clear Contents
10 20 Insert Comment

Ld
5 Format Cells...

D sa) Goria ylad Paste Special... Jbsds

b | b | b | [ | | | i |
mﬂmmhwmégmmﬂmmhmm—\

I=

Paste
|
" Formulas

ok

is
" Comments

O D 00~ NN e D R =

—

Operation
f* Mone
" Add
(" Subtract

[ Skip blanks

™ Validation

(" Al except borders

™ Column widths

" Formulas and number formats

" Values and number formats
" Multiply

(" Divide

[ Transpose

K | Cancel

dnall (s Jadd o) s
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a8 Values s Paste (all LS



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
2 anall HLA] die Aadall U Hlaily
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 =AG+10 16
7|7 =A7+10 17
8 8 =A8+10 18
9 9 =A9+10 19
10 10 =A10+10 20

&y.al\ Y
Leie zits o2 5 gonall ) 3 pUadl (5 5 ) e disall dals s il (4
;Léjm\ L@.AA\ (e cUa':i

euditl) Uadly
At dad e dandll 4l lase #DIV/0!

de B AR (g siaa o dapall

Uad anl) 44US aie Dlie Caay g
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Alal aaanas 40 ) s 4l #N/A
s il ye o bl JSEINA

5 sie e clilyll of s

Ollae qdali aaiing Aipal #NULL!
PRRERY

a8 ) Limaia g Dllied 4o ae Al 2 3 #NUM!
> sa dae a8 g ALl

3 5a e AdA V0l drpall #REF!

Wil g il (g e (5 5a0 il #VALUE!

O (s V38 s (HHHHHEHE) a3 ST ) A8 aa Laie Ut aud olia
e (e 513 dadgaaall jelay S unliall g Luay) Al Gl 3 saal)
.Jj.qaj\

45




Goal Seeking sl o Cal

) Jie il Ciladin ae 3 il CLASAY) aal (e Chagll e )
) S ) S 13 " i Jlge e DY) b Leia el
Lieas! dsadl s Jie e AaY) Wle (Sapss " 20% dauity Glagl
donbiall a0 e Jaal) Aniia

dadii oale alad US 13 aall ae ¢ gl Jaad 401S4) & Caagdl e )
Miad Ao daiii Jaad Al LAY 5 1A a8 aay Cogus Jus] (8 Arpal)
Cstha 5 $325,000 Sl a8 5 Tarndilly J yie o) b 2 55l yom il
saal bludl e AU ady o) o J3d sas 00 20% sslad ) Ada
a5 JuS) 8 il sleall 028 LA 13) 89 53 a5 360

A B
1| e el il BLasy) Laas

2 i

3 2l $325000
4 3V Aadal 20%
5 el adall 3. 360
6 B2l Jame 8%
7 RENgEot

8 o= Al s $260,000.00
9 iy yesdl daidl  $1,0907.79
10 440 daidl) $686,803.64
11 440 5204 $426 803.64

fnall e i B8:B11 WA cdliad) 5 a3 B3:B6 LAY
BS8: =(1-B4)*B3
B9: =PMT(B6/12,B5,-B8)
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B10: =B9*B5
Bl1l: =B10-B8

A B
Jta )l BludY) wass
T 1]

¢l il e 325000

eVl dadnll 02

sl adall Bae 360
358l (Jrea 0.08
EHENEWA|

oa il s =(1-B4)"B3

iy el deidll =PMT(B6/12,B5,-B8)
44 4aid) =BO"B5
4,8 3238 =B10-B8

Jinas Gl Cilaby e adiny i il dxd) cand PMT Adladl 3 G
Aaddl 038 ) L i) 1§1,907.79 b G jeddl Andall o TaaY | culs saila
$1,200 (adl 225 ads 1 alaiivn 43 Y (5 yidiall dpuailly Jan Alle 4y 58
P el (J ol yrs) o) Al a8 Lad | el

S (8 Al dadall Gl g o) AN s st WiSay Jsadl 128 e 443U
P S Jadl 48l dlia oSy Glladdl A0 e et s 5
Goal s Tools <l 5ol 4aild (e Gl Caagl (e Cnll 4lS) oladiad
Seek
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Tools | Data Simetar  Window
Formula List

Salver...

| Goal Seek. ..

Macro 3
Add-Ins...
Options...

53 Macro Systems Add-ins

SimTools »
Resampling ,
Data Analysis. ..
Dl Baua jelad
A B c D .
1| ke gl pdd bludl) waas
2 TR Goal Seek @
: o1 st 8325000 If = -
4 =gy dadall 20% To value: [1200
] el adall B 260 By changing cell:  [<Bs3 =
§] Bl e 89, ITI ol |
5 s il
e sl Jake $260,000.00
< i el daddl §1,007.79
10 i) Za8)) $686,803.64
11 A< 3.8 $426 803 64

G i ae $1,200 doed dxd)l anliall o) i) jen ale Jlus L
Set cell: 8 Auedll 1aadl Lo (55a5 ) AdAY e, Jasl thy,a
ot slhadl LAY ) aags To value: 2 sthadl dladl aagy

223 OK e bzl By changing cell: 2 i
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Goal Seek Status

Goal Seeking with Cell B9

found a solution.

Target value: 1200

Current value:  £1,200.00

dall OS5 da aa gl
A B |
1| Jiae )il Baladl) aaas
2 il P
3| el au]  $204 425
4 g1 Aadnl 20%
5 sl adall B 360
6 Bl (o 8%
7 s Al
8 o= 8l ke §163 540 19
g i el daid) $1,200.00
10 4.l 4=82)1 $432 000.00
11 4,80 32340 $268,459.81

Al (o 3l bl cand $1,200 4yed dnda) anliall J el e o)
$204,425 »
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Agalaa) Juuss) Jlae 9 J) 92

il Caliaal J)sall (g b€ Ao sana o Ju) (5 gm0 il Ui S5 LS

SIS sl 038 Al e J geanl) (Kass

Jsadl Gase Jsazdl sl fo e Ll

— — | | e ok b ek
0 (= | |on [ (o [N | = | [L R ||| || (M=

Search for a function:

Select a function:

Help on this function oK | Cancel |

Insert Function

Type a brief description of what you want to do and then Go |
click Go

Or select a cateqgory: |Math & Trig j

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

LSS A ol e J geanll li€ay

GO e Tl 5 Ganl) 3386 & Al and BUS Go ke -

3 e 328U Jax Al g Galual) LA 320 (e A (i jlid) o -

S el Aalial Ul sl psen

Al ga 3380 el OK e Jaiai ABS Do Jail g Allall HLid) sy
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ABS - X v[&| =ABS()

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

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

Faormula result =

Help on this function oK | Cancel

Elaiglaalee~oo| & wir (=

AN 028 aladtind A e 5 Ay el Jea (553 ) sall 3280 o LaaY
:Array il Ciy 2l

S sase o 8 Jae (B anl) L ADle L DAY (e e gana (g
S sl a5k iallaa sy & sian 5 Chua L] (Say b siaas
Dl gdiadl

: Array Formula < $ia 45ua

o At aat g all e AS) ) de gene o Cillus Baxy o 8 drpa 2
Lapall Jaxiy | { ) Adul Gl @YL Lehlaly jaail Coall danay il sae
o ) ms JuS) o iy L CTRL+SHIFT+ENTER  ziléall Jadia,
Lol

51



riua Ay Baal g dagil Gl
3aal g dagiy e Jgandl Glilua 320 ) Y Cha dapa oladin) apdaind
A ol e 22 Jaidd Gk oo Jeadl dadia Jee Jaw o3a
Pl Jads Al o gt Sy Baal 5 Chia drpay
Lo Caall dapa JY) 3y 3 208l sl -
‘Caal) Arna Midd | Caall daua Jad -

={SUM(A1:D1*A2:D2)}
K pand S 4L JSTA2:D2 caall s A1:D1 caall il sisa o juiay o o8

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]

5o Llad Jaol W o Jaaly
=SUM(A1:D1*A2:D2)
CTRL+SHIFT+ENTER (e bl dapall o2 JW) (e elgiilyl 2ie -
i Ay Ay gllaall Aagill jedsis Lald { ) ol BY) Jus) Jaas Ll
- Sl
20x12 + 30x11 + 50x9 + 10x12 = 1140
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- e daay il dae Glua

Al LAY e Jlae 8 il Jan O Gany Chia dapay il 320 (ol
Array Arguments <l V2 (ki WS saae¥ly ) shaull 2 (s
L_JU\-* e)g-"j

Lo Caall Arpa JAa) 3y 5 s LAY Jlas sl -

A 25a2ll G 5eiV) 5 B 2 sendl 8 Cilagaall LA 6l Diad dxpal) Jad -
Oe i a0ad Sl Clagall aisall bl e ol 2323 TREND aalé
L AU Caall Arua JAai 3 C1:C3 WA 4835

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

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

2 2 210

3 J 100,

Al dagill kst CTRL+SHIFT+ENTER (e baall aie -

C1 - # {=TREND(B1:B3 A1:A3)}
A B C D E
1 1 202| 221.6667
2 210] 170.6667
3 3 100| 1196667)
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N Juadl
AL Jus) g2 o2 e

1Al ) J)gdl) Gy

18 saadl (1
=SUM(A1:A3)
A1+A2+A3 & sexa Sy
rJla
B1 - A =SUM(A1:A3)
A B C D
1| 12 36l
2 14
3 10
rhau giall (2

=AVERAGE(A1:A3)

A1, A2, A3 WAl sl b gl oy

rJla
B1 - £ =AVERAGE(A1-A3)
A B C D
1| 12 12]
2 14
3 10

el Jala £ saae(3
=SUMPRODUCT(A1:A3,B1:B3)
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A1-B1+A2:B2+A3-B3 ol & sena aryg

rJla
C1 - £ =SUMPRODUCT(A1-A3,B1:B3)
A B c | D E |
1| 12 9| 2801
2 14 8
3 10 6
-4l 48l (4
=ABS(A1)
AT AR 6 giadd Adlladl dadl) Jasy
rJla
B1 - A =ABS(A1)
A B | ¢ D
1| 12| 12]
2
t2R A (5
=SQRT(A1)
rJCa
B1 - A =SQRT(A1)
A B | C D
1] o 3l
2
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adiall a8l (6

=MAX(A1:A9)
A9 s AT LOAD 8 il S D ded 5 tas
rJlia
B1 - £ =MAX(A1-A9)
A B | ¢C D
1] 13 13]
2 9
3 13
4 5
2 7
6 10
7 5
8 8
9 ]
15 suall dagdl) (7
=MIN(A1:A9)
A9 Sia s A1 WA L8l ac M ded jral ary
rJlia
B1 - £ =MIN(A1:A9)
A B | C D
1| 13 5l
2 9
3 13
4 5
5 7
6 10
7 9
8 8
9 5
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e dﬁu(g
=CEILING(Number or Range,significance) ;
significance- (haall 28,0 Cacline o BY A 4, a2l Y1 oy

rJla
B1 - A =CEILING(A1,1)
A B | C D
1| 25| 3l
138 55 (9

=COMBIN(Number,number_chosen)

.number_chosen 1253k Number G 5 as

: Jlia
2
A1 . & =COMBIN(10,2)
A | B C D
1] 45
rehd e (10

=COUNTIF(Range,Criteria)

Criteria 33 Al Range Jaa) 8 LAl sae  Jasy
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: Jlia

G Y dae 3 51532,54,75,86 26N 5 sm AT:AS Jiasll i
s din s =COUNTIF(A1:A5,”>55") L) Jaxi 55 (e ,Si a
Aoda il J)sall e Juadilly

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

19 3 B ) qu 8 (11
=EVEN(Number)

rJla
=EVEN(1.5)
s
B1 . A =EVEN(A1)
A B C D
1| 1.5] 2]
e oM ad (12
=EXP(Number)
Number 3 sl dc ¢ @ aai g
rJla
=EXP(2)
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B1 - A =EXP(AT1)
A B C D

1 2[ 7.389056]

-

e g aa (13

=FACT(Number)
Number « a0 ar
dJua
=FACT(5)
120 b
B1 - £ =FACT(A1)
A B C D
1 5 120]

e L ) (14
=FLOOR(Number,significance)

significance— (sl a8 5l Caeliae @Y 300 4 jie ol V) sy s

a2
=FLOOR(2.5,1)
gpncty
B1 - & =FLOOR(A1,1)
A B C D
1] 2.5] 21
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rabieY) & il auldl) (15
=GCD(Number1,Number2,...)

AEON eV @ i) andl) aey

rJlia
=GCD(24,306)
gty
B1 - A =GCD(A1A2)
A B C D
S 7! T
2 36
aall £ 520 (16
=INT(Number)
Number 22l (1 priniall ¢ jall oy
1 Jlia
=INT(8.9)
gty
B1 v A =INT(A1)
A B C
1| 8.9] 8l

1 jida ciclaa BB (17
=LCM(Number1,Number2,...)

AU @ s Cacliae Ji axy
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r Jlia

=LCM(5,2)
s
B1 - £ =LCM(A1,A2)
A E C D
1] s|__10]
2 2
L) ai e ol (18
=LN(Number)
Number 28,1 xnbll & jle Il aat
rJla
=LN(86)
PnCt
B1 - £ =LN(A1)
A B C
1| 86[ 4.454347]
roulad Y A8 50 (19
=LOG(Number,base)
Number &l base sl & jle il aa
rJla
=LOG(8,2)
PnCt
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B1 - & =LOG(A1,A2)

A B C D
1] s 3l
2 2
-4 ghiaa BadAa (20
=MDETERM(Array)

_MW@)Arrayq%ﬂi\éMzam&ﬁ

rJla
=MDETERM({1,3,8,5;1,3,6,1;1,1,1,0;7,3,10,2})
PRt
E1 - A =MDETERM(A1:D4)
A B C D E
1| 1 1 1 7| g8l
2 3 3 1 3
3 8 6 1 10
4 5 1 0 2
148 giaa cglia (21

=MINVERSE(Array)
(s dapa A Array - 4 jre A sias lia el
rJlia
= MINVERSE({1,2,1:3,4,-1:0,2,0 })
g
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A5 - £ [=MINVERSE(A1:C3)}

A | B | ¢ | D E

1 1 3 0
2 2 4 2
3 1 1 0
4

5 0.25 0 075
6 0.25 0 0.25
7 075 0.5 0.25

148 shan oy (22

=MMULT (Array1,Array2)
LGpa A Array2 s Arrayl 2 4 jee G sas @ i Juals oy

Caa
: Jlia
= MMULT({1,3;7,2},{2,0;0,2})
1 Sl Jax
ABS » X v A& =MMULT(A1:B2,D1:E2
A B C | D E
1 1 7 2 0
2 3 2 0 2
3
4 | [=MmULT(A1-B2 D1 E2|
5 [ MMULT(array 1, array2) |
s Wil CTRL+SHIFT+ENTER e bzl
C4 - % {=MMULT(A1:B2,D1:E2)}
A B c | D | E
1 1 3 2 0
2 7 2 0 2
3
4 2 6
5 14 4
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s obida (23

=MOD(Number,divisor)
.divisor = Number deud 203 AL sy
rJba
=MOD(3,2)
JPRcEY
A1 - A =MOD(3,2)
A B C D
1| 1]
rd e q B L) qu (24
=ODD(Number)
(S8 zmaaa dae eV Gjie Number @il s
: JUia
=0ODD(1.5)
PRt
A1 . = =0ODD(1.5)
A B C D
N —
(PI (ke ) 5 0l b dusd) 5l (25
=PI()
: JUia
=SIN(PI()/2)
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A1 - £ =SIN(PI()/2)
A E C D
1| 1
15 581 a8 )1 (26
=POWER(Number,power)
.power 5 sl Number 28,0l 24
rJla
=POWER(98.6,3.2)
s
A1 - A =POWER(98.6,3.2)
A B C D
1 [ 24010771
1R Jala (27

=PRODUCT(Number1,Number2,...)
Blazall 28 Y ares i duals s,y
rJlia
A 5,15,30 2EY 52 AT:C1 Jlaall i
=PRODUCT(A1:C1)

gty
A2 . # =PRODUCT(A1:C1)
A i C D
1 5 15 30
2 [ 22501
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Handl) @ A e el £ 20 (28

=QUOTIENT(Numerator,Denominator)
.Denominator = Numerator ed (1 msaall ¢ jall Jasy g

r Jla
=QUOTIENT(5,2)
PRt
A1 . £ =QUOTIENT(5,2)
A B C D
N m—

r siis a8, A6 (29

=RAND()
U(0,1) sl ma sl g1 50 om A e a8y Sandy
: Jlia
=RAND()
Pnti
A1 - A =RAND()
A B C |

1 _[0.133204]

oSy %%é)guu\ﬂ\c&emﬁﬁfds&j

1ae o i (30

=ROUND(Number,num_digits)

66



= 38 jae A w222 &Y Number 22l oy i oy

.num_digits
rJlia
=ROUND(2.15,1)
gty
A1 - A =ROUND(2.15,1)
A B C D
1| 2.2

ras AN Gy 8 (31

=ROUNDDOWN(Number,num_digits)
2 A jae LAY e 222 8 Number aaall cy & sy
Axill) dasll dy 385 num_digits

: Jlia
=ROUNDDOWN(3.14159,3)
g Ly
A1 - % =ROUNDDOWN(3.14159 3)
A B C D E
1 [ 3141]
1 oY G i (32

=ROUNDUP(Number,num_digits)
o A e AU e 2 «._Uf‘i Number 2=l u s ‘_‘,_L,_J
Aasll) el adlas s num_digits
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: Jlia

=ROUNDUP(3.14159,3)

A1 . % =ROUNDUP(3.14159,3)
A | B C D E
1 [ 314
ts 9 Adadudia 2aa (33

=SERIESSUM(x,n,m,coefficients)
SERIES (X,n,m,a)zalx“+a2x n+m +ayx n+2m +"'+ann+[j_1jm Giaa_\}
rJla

s Aluluiie g ganay COS (%j A1 8 ga

2 4 6
COS(X):I—% %—%
LML
A
1
2 =PI()4
3 1
4 =-1/FACT(2)
5 =1/FACT(4)
6 =-1/FACT(B)
.
8 =SERIESSUM(A2 0.2 A3-A6)
g
10 | =COS(PI()/4)
Al S
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A

1

2 | 0.785398163
3 1
4 0.5
2 | 0.041666667
6 -0.00138889
7

8

0.707103215

9
10 | 0.707106781

58l Aty 4y j8al) Al A8 5 Anpsaall el 5 23 A10 o JaaY
PGl sl £ ga2a (34
=SUMSQ(Number1,Number2,...)

ALY Gl je g sana

rJlia
=SUMSQ(3,4)
g Ly
B1 - £ =SUMSQ(AT:A2)
A b C D
| 1] s[___25]
2 4
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s Al Jadl)
rAgibaal) clay 3 5il g J) gl Gz

rermhll o gill & paial) ad g cNLatad) (1

= NORMDIST(x,mean,standard_dev,cumulative)

:(;Lﬁ}
- {(x_@z] o )
P(X<x)= [ N 7 : TRUE 31t cumulative Lexie (!
1 —[<”§)2] "
f(%u0)= — e 2 : FALSE 3G cumulative Laie (<
O
rJla

=NORMDIST(25,20,3,TRUE)

o=3 3 pu=20 Llic P(X <25) s

A1 v A =NORMDIST(25,20,3,TRUE)
A B C D E

1 [ 0952211

A1 - A =NORMDIST(25 20 3 FALSE)
A B C D E

1 [0.033150]

=NORMINV((probability,mean,standard_dev)
P (X <X,)=probability Cxas X (i
rJlia
=NORMINV/(0.55,20,3)
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A1 - & =NORMINV(0.55,20,3)
A B C D E

1 [20.37698]

=NORMSDIST(z)

zZ
P(Z<z) I e23\PZ<z) D(z) s

w%
N

P(Z <1.78)=d(1.78) :Jk

=NORMSDIST(1.78)

AT A =NORMSDIST(1.78)
A B C D

1 [0.962462]
=NORMSINV (probability)

1

@~ (probability) (=i
®7(0.55) 1k

=NORMSINV(0.55)

A1 - ~ =NORMSINV(0.55)
A | B C D
1 [0.125661

it a il G padall add g e LAY (2
= TDIST(x,degrees_freedom,tails)

degrees_freedom 4~ Gla jut ao) s Gl x daadll Jladia) aad
: S st tails
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oal s o a df s Pty >x ) G Ll tails = 1 S 13 (|

Pty >X)+P(ty <—X) R e tails = 2 <13 (@

a2
=TDIST(1.5,12,1)
PnCt
A1 - £ =TDIST(1.5,12,1)
A B C D
1_[0.079729]
3
=TDIST(1.5,12,2)
[ s
A1 - & =TDIST(1.5,12,2)
A B C D

1 [0.159458]

=TINV(probability,degrees_freedom)
P (t >ty )=probability s P (t <-t,)=probability Cusst, =iy

degrees freedom & df s
1 Jlia

=TINV(0.05,12)
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Al - A =TINV(0.05,12)
A | B C D
1 |2_1?8813
109 92 208 (3

=POISSON(x,mean,cumulative)
L

P(X :X)_i_xe—ﬂ = cumulative = FALSE lexic (i

P(X <x)= iﬁ— ~* = cumulative = TRUE Laie (w

a2
=POISSON(7,5,FALSE)
sl
A1 - £ =POISSON(7,5,FALSE)
A B C D E
1 _[0.104445]
3
=POISSON(7,5,TRUE)
PnCt
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A1 - £ =POISSON(7 5,TRUE)
A B C D E

1 [0.8666281

) s (4
=EXPONDIST(x,lambda,cumulative)

L g
P(X =x)=2e* haicumulative = FALSE e (]

P(X <x)=1-e* h=icumulative = TRUE Lxie (<

: JUia
=EXPONDIST(40,1/20,FALSE)
Pncti
A - £ =EXPONDIST(40,1/20,FALSE)
A B C D E
1 [0.006767]
Pnt
=EXPONDIST(40,1/20,TRUE)
A1 - % =EXPONDIST(40,1/20,TRUE)
A B C D E
11 0.864665]
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ropad) 53 385 (5
=BINOMDIST(x,n,p,cumulative)

Zg;k*-u

P(X =x )=(ijx (1-p)"”" cumulative = FALSE leie (|

P (X <x):XZ(;jpy (1- p)”_y cumulative = TRUE Lae (w

=
rJlia

=BINOMDIST(4,9,0.3,FALSE)
=

A1 v A =BINOMDIST(4,9,0.3,FALSE)
A B C D E

1 [0.171532]

=BINOMDIST(4,9,0.3,TRUE)
PnCt

A1 - A =BINOMDIST(4.9,0.3 TRUE)
A B C D E
1 [0.901191

teS e )5 (6
=CHIDIST(x,degrees_freedom)
(235 dd) S el JaiaYl a5l e
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r Jlia
=CHIDIST(18.307,10)

:u.. 5
A1 - £ =CHIDIST(18.307,10)
A B C D E
1 [0.050001]
S aa e pa st lia (7
=CHIINV(probability,degrees freedom)
(2205 d) S e )5 oslie s
rJlia
=CHIINV(0.05,10)
Pnti
A1 - A =CHINV(0.05,10)
A B C D
1 { 1830703}

s\ e LA (8
=CHITEST(actual_range,expected _range)
Sl el (51 a0 yo HLEAL & 8

s Jlia
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A10 \ & =CHITEST(A2:B4 AG.E8)

W oo |~ @ | e w (=

10

A |

() d=
58
11
10
(2252) Jau
45.35
17.56

16.09
Aaal)

0.000308192

=FDIST(x,df1,df2)

B
() e
35
25
23
() £l
47.65
18.44
16.91
e
solel bl SIS a2 e o
2-=16.16957 »
s lldal 54y Sila
0.000308

S sa

B e

F &0 (9

Af2 5df1 Ga Gla iy x Aeill F a5 aad

=FDIST(15.20675,6,4)

A1 - A =FDIST(15.20675,6,4)
A | B C
1 [ 001

=FINV(probability,df1,df2)
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r Jla

PnCt

'F s @ufia (10

F )8 cslia Jass



: Jlia

=FINV(0.01,6,4)

A1 - A =FINV(0.016.4)
A | B C D
1 [15.20675
AR SJ".\Q (1 1

=CONFIDENCE(alpha,standard_dev,size)

Sl stdev Cus adiadll b id 100%(1-alpha)% 485 i  ass
Al aaa size 5 b
rJla
a5 (S 2.5 aainall (5 beall il a5 30 L sie 50 eana die
a5 aalinall Jans 53a] 959 485

=CONFIDENCE(0.05,2.5,50)
5 30-0.69295 (1 g sl Lugidl o gl 0.69295 (aas S
0.95 Jwial: (29.3,30.7) 55l & sl 30+0.69295
F L8 (12

=FTEST(array1,array2)

os arrayl Gl ala) ysime id g ()5 ) Foolsd) e aay

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

0.648318 (axs
s A JUia
A8 - % =FTEST(A2:AB,B2:B6)
A | B
1S ) i) 4D )
2 6 20
3 7 28
4 9 31
5 15 38
6 21 40
7 dasall el
g | 0.64831785 | oolei il de g Fjlial

eeigd) 398 20 (13
=HYPGEOMDIST(x,n,M,N)

(S

edigd (358 aa )l oy g

r e
=HYPGEOMDIST(1,4,8,20)
Zg;k*-u
A1 - & =HYPGEOMDIST(1,4,8,20)
A B C D E
1 [0.363261]
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:Z U8 (14
=ZTEST(array,x,sigma)
s ) a1 b sigma s (cub) Z JLRY dlaay) dadl
array auall (5 jlaall ol jaiy) 33 58 cdda 1Y) L A5 jaa (5S35 adinall

Jua
A13 - A =ZTEST(A2:A11,4)
A | B
1 i)
2 3
3 6
4 7
5 8
6 6
7 5
8 4
9 2
10 1
11 9
12 Axual ) s
13 [ 0.09057426 | 4 4wl xie oDle! ULl (pb 3z LEAY Adlaal) deil

rha glal)l Gl 2y (15
=AVEDEV(number1,number2,...)
o sial (e dalhall il jaiy) Jaus gia  Jaxis

: Jlia

=AVEDEV(4,5,6,7,5,4,3)
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A13 - & =AVEDEV(A2:A11)
A B C D
1 i)
2 3
3 6
4 7
5 8
6 6
7 5
8 4
g 2
10 1
11 9
12 Aisal
13 2.1

;i Y Jalza (16
=CORREL(array1,array?2)

array2 sarray? = sdasall SUL e gane (o A Jalaa Jasy
rJlia

=CORREL({3,2,4,5,6},{9,7,12,15,17})
gty
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AB - ~ =CORREL{AZ2:AB,B2:B6)

A | B

AT {RCAE I A0 )
1
2 3 9
3 2 7
- 4 12
5 S 15
6 6 17
7 M! E_‘,u;_';q i g
g | 0.99705449 o3he) il de genal BLS Y Jalaa

sl Ay Clag 4 £ e (17
=DEVSQ(number1,number2,...)
Ll Y] e ¢ gana (an

: JUia
=DEVSQ(A2:A11)
s
A13 - A =DEVSQ(AZ:A11)
A B C
1 bl
2 3
3 6
4 7
5 8
6 6
7 5
8 4
g 2
10 1
11 9
12 Adual
13 60.9
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- ) sl (18
=FREQUENCY (data_array,bins_array)

<ldl cwa data_array o sUasel) ULl 6 ) Sl ol aatg
bin_array (8 sUaxal

Array  Glisiad jua g5 (s & FREQUENCY :dada
48 siaall 4 PU Jlaadll past g auall 032 Jie JBy 2ie s Formula
La¥ b Ctri+Shift+Enter bicas 48 hiadl dapa 4US S dx A4l
L Excel leday Jl {} od &Y

rJla
A12 - & [=FREQUENCY(A2:A10,B2:B5)}
A | B
1 ila Al Zaladl)
2 79 70
3 85 79
A 78 89
5 85
6 50
7 81
8 95
g 88
10 97
11 Aaual) gLl Cua g
12 1 70 éjuj1;}.ﬁﬁ1 \.LL-:LJ..‘JJ Al
13 2 71-79 4l é QL-:;J._‘JJ Ade
14 4 80-89 4l 8 il yall dae
15 2 90 éjL.ﬁj1‘_‘J.qJ:151 Sl yall dae
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gl Ja giall (19

=GEOMEAN(Number1,Number2,...)
il aarigh T il sy

: Jlia
=GEOMEAN(A2:A11)
gty
A13 - A =GEOMEAN(A2:A11)
A B C D
1 bl
2 3
3 6
4 7
5 8
6 6
7 5
8 4
9 2
10 1
11 9
12 Aasal
13| 4.3032
188 g3l Jaw giall (20
=HARMEAN(Number1,Number2,...)
o885l T giall ey
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: Jlia
=HARMEAN(4,5,8,7,11,4,3)

s
A1 . A =HARMEAN(4,587,11,4,3)
A B C D
1 5.028375962]|
sl g (21
=MEDIAN(Number1,Number2,...)
UL dags g oy
rJlia
=MEDIAN(1,2,3,4,5)
gty
A8 - A =MEDIAN(A2:AB)
A 5 C
1 i)
2 1
3 2
4 3
5 4
6 5
7 | Adual
8 3
1d) siad) (22

=MODE(Number1,Number2,...)
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Ul J sl oy
1 Jla

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

1

A~ =MODE(A2:A8)
B C

[ x-
L. e =
EL

oo ~ |l e =

i

: il (23
=PERCENTILE(array,k)
array cuall 0 <k <1 el
rJlia
=PERCENTILE({1,2,3,4},0.3)
ey
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AT - A =PERCENTILE(A2:A5,0.3)

A B C D

S TS I S I T T
(%]

r il (24
=PERMUT(n,k)
P 1 =ny(n—k)! N O K doals oy g

9

Jua
=PERMUT(10,3)
PnCt
A1 . & =PERMUT(10,3)
A B C D
1 [_720]
bl (25

=QUARTILE(array,q)
20 g =1,2,3 5 soral dadl Jaa g = 0 Laie Glap )l oy
(oadaall el any g = 4 5 i il G 5 B 5 J5Y) an )

87



: JLia
A0 il all G x50 2
B1 - £ =QUARTILE(A2:A10,3)
A B C D

Ll 88

79

85

78

2

3

4

5 85
6 50
.

8

9

-

81
95
88
10 97

1Ay el Aadll (26
=STANDARDIZE(x,mu,sigma)
(x - mu) / sigma ) x 34 bl dadll asy
rJlia
AL s Hall 4y jlaal ) aa
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- A =STANDARDIZE(A10,$B%11,$B%12)

D |0 =] D n ks (D M =

=l

11 mu =

88
97

12 sigma =

B C

g2 =
13.684

=STDEV(Number1,Number2,...)
Llball 5 lamall Gl i) as,

=STDEV(1,2,3,4,5)

D

E

F

L bl A (27

89

B1 - & =STDEV(A2:AB)
A B C D
1| wuud [ 1581139

2 1

3 2

4 3

5 4

6 5

r Jlia

PRt



i) Juadl)
doada ydd) () gall
d | JEOCPRARRN

=IF(logical_test,value_if true,value_if false)
iy (4585 53 5 Jogical_test bl JLiay) paadt Al 4kl 1)
Aol ani Lgld (asdll dagil L false s true dssa W)
al A Jivalue if false 4edll 5 =l s S value if_true
b e 7 (S Al s38 Nesting Ja0a (Say
rJlia

=IF(A4>4,B1+B2, B1 — B2)

A< A4 S BT — B2 bl A4 >4 <ilS 1Y B1+B2 s
:Nesting Jalall e JUa
(g oal) 5o A jra y pig e da o AT LAY 8 LA L e il
=IF(A1>89,"A",IF(A1>79,"B", IF(A1>69,"C",IF(A1>59,"D","F"))))

B1 - A =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 [c
:SUMIF bl aaad) (2

=SUMIF(range,criteria,sum_range)

criteria k=l range <iia 13 sum_range (8 af e as8 s
a2

90



=SUMIF(F1:F12, “>60",G1:G12)
F1+F2+...+F12>60 S 13 G1+G2+...+G12 i

: A Jlia
160000 (e Wi 3 3 Al G aall Y ganll aan o slladll
AT - A =SUMIF{AZ:A5,"=160000" B2:B5)
A | B
1 Jm ;ﬂﬁa :‘J}qﬂ
2 100,000 7,000
3 200,000 14,000
4 300,000 21,000
5 400,000 28,000
5] ;&:“d‘l Ea‘m i-a.n.ﬂj
:COUNTIF k<l i (3
=COUNTIF(range,criteria)
criteria Jeal @33 A s range el (8 LA 2ae o
1 Jlia

32,54,75,86 26_Y) s sn AT:A4 Jiaddl (i
=COUNTIF(A1:A4,">55")

sl
B1 - £ =COUNTIF(A1:A4,">55")
A B | ¢C D E
1| 32 2l
2 54
3 75
4 86
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92

AT A =COUNTIF(A2:A5 ", \5")
A B s

1 sl

2 |l

3 | J&

4 25>

5 |Fls

6 daal i) g

7 [2 EPRUCRE L PO

: AT Jla



aabad) Juadll

Gl J) ga

:LOOKUP (1

VY Cam (e ¢ 2aly dgac h\}}ugmw&iw@j
Array Caall s Vector 4s sall aladin) S5 L L OOKUP

(4asa Casymall) 2a) g dgee o aaly Caa saa ) plany A gal) JSAY)
sadadll dadll Lo (o Jo¥) dseadl § Lacall ) jlayy Awall JS&
Laall e ) dsee o Laall 8 ad sall udi (e dag an i g

1A gall Jedd) (i
= LOOKUP(lookup_value,lookup vector,result_vector)

lookup_vector &l 4 se A lookup value leie s Al dad

result_vector 4aiill 4a g 2

ii e lookup value 4asdl jalic oS o) aay daly Al

93



A8 - £ =LOOKUP(4.91,A2:A6,B2B6)
A | B
1 (AAeid) sa Gl
2 4.14 el
3 4.19 L s
4 517 i
5 577 _pad]
6 6.39 3
7 Al s iy
A ‘_J..-.EL'I?J:?A?:ﬂljsjyﬂl;p;@ﬂljﬂﬂjp‘ﬁ}nlﬂ‘!__J:d..']g;\.n_.pm\_'p&a.ﬁ
8 s
S s A 5B agenll e el 28 g A Sgenl) 85,00 Al e Sins
9 s
G B 2ganll e leie Ji & ) Al 2ig A gendl 47,66 el o s
10 e s b o g
11 #N/A spendl BAed al e JH jhall Y Und 2y A gendl 30 Al o tias
A9 - £ =LOOKUP(5,A2:A6 B2:B6)
A | B
1| (Afaeie) e Qs
2 4.14 el
3 4.19 N
4 5.17 sl
5 5.77 _pad]
6 6.39 G
7 Al gl hay
S s o 5B aseall e Al S g A Sgenll 84 19 Al o S
8 b
S s A s S 5B aseal) e deadl) amtg A sseel) 85 00 delll o tias
9 e
3o B agenll o lgie JH oo A Al 2ty A agendl (4766 Al oSS
10 il el B oa Al g
11 #N/A Spenll Ahed jal e JB heall Y Usd st g A Speadl 30 Audll e e
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A10 -

& =LOOKUP(7.66,A2:A6,B2:B6)

= LOOKUP(lookup_value,array)

A | B
1 (Aaeied) sa Qs
. 4.14 e
3 419 A
4 5.17 Jual
5 5.77 _padl
6 6.39 3.
7 Aaal ) iz
S s B 5B geedl e dell A g A Spenll 84,19 el (o il
8 e
A s B 5B o gendl e del) A g A Sgendl 8500 el o Lias
9 sl
G B 2genll Jo lghe J o S Aedll amig A 2genll 47,66 dadll oo S
10 Jb..-.ll\_).é:]?j?_a ?_“1.‘.15
11 #N/A apendl AAid gal e B hall oY Und aaig A dpendl 30 el o S
A1 - A =LOOKUP(0 A2:A6,B2:B6)
A | B
1| (Afasiu) o G
2 4.14 s
3 4.19 S
4 5.17 e
5 5.77 _puiadl
6 6.39 G
7 S el i
S ol A A g B 2 genl) e Aadll g A 3genll 44,19 Ladll o S
8 s
S ol b S g B 2 genl) e Al g A 33enll 25,00 dedl o B
9 e
G B 2genll o lgie Ji & ) Al amig A dgenll 37,66 Aedll oo Zas
10 Sl i b A Ay
11 ANA [ Obsedl 58 sl o 1 dall oY Und aaip A 2genll 40 Al o s

" call dSﬁt(g,a

array —ll 4 lookup value iadll (e &ad
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45 e lookup value 4asall yalic & o) ay rdala dBadl

- Jla
A2 - £ =LOOKUP("z"{"""<""" ""1,2,3 4})
A B
1 M\ E_‘alﬁﬂ! dag
2| 3 | gand) pudi 8 a g HaY) Gl e dedl el Chuall e JV) Gl 872" oo Cad
3 2 Dl uds A b Al g AN 3 gl e dadl dm g caall e V1 el AU e Sl
A3 . & =LOOKUP("< ' 17" 27" 31)
A | B
3&,\.445! e da g
2 3 dpanll s 8 a g Al ) e dedl deiy Chial e JV1 Sl 82" oo G
3| 2 | bl el 88 g Al 3senl) e dal d g il (e JY1 a8 e il

:HLOOKUP (2

el days cail e Laa o) Jsaad eV Sl 8 dad ge g
Laall ff Joaall 8 30a5 jlane (e 2 ganl) (adi 8 dasd

Ad A sha (8 da8)y 4 adll 58 Lie HLOOKUP aaaiu
& Axdl 5 el adll 4S5 Laaie VLOOKUP pasiad 5 el Jsas
Bl Jsas e s ) Agadl (8 25

il S il Ly " @ i HLOOKUP i H

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

oo JsY) Lhall e G ) dedl 4 Jookup_value s

Glall e 4 diay (oMl Gleslaall (e Jsx table array 5 Jsasl
LAl 138 Jee (Sarg) gpall sl e Laebal G e 0 58S5 @ gl
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Gowa) S ey Sort JWaly Data @bl 4l Gladll & .l
(e skl sl Sort by @i s OK & Sort left to right & Options
bl &85 a5 row_index_num s .(Ascending el & Al
dagh Cindl) o adath Al dedll 4k z )30 g3 table_array 4
table_array & Js¥ Lkl a8 s row_index_num = 1
OS 1Y Led aaad dghie 4ed e 3 ke range_lookup .13Sa
Qi€ 1Y LeuE il Gl ded e Cay HLOOKUP
223 HLOOKUP ¢l 4apall (e cilie) o range lookup = TRUE
DSV A Al gl Lol Ailas dad a g ol 1Y) (ol L 8 Gl A
range_lookup = FALSE <ulS 1Y alad Gl daf o0 B8 & (A
Bl s HN/A dlay 2 58 ol (f 5 Lalat Al Ao alad

rJla

AB £ =HLOOKUP(" ,1~!" A1:C4,2, TRUE)

A B C
1 aga Bt il g
2 4 4 9
3 5 7 10
4 & 8 11
5 A = g
s[ 9 ] 2gend i 8 b 52 s e hai) 23g 1 sl 8" e o Zas
| 7 aeal (ki 3 p g3 il n il iy 1l 3 "Dl e s
8 7 Lo and U Al e 8 e ) o 53 ) (e Al et L Lol A Aa Ll el ) Cum M oa" (e St
o 11 2goel i 8 b 54 s o Al s 1l 8 s e s
10 & Spanl) (30 2 plaud) (8 A Al 25 AN 2 him (e 1 sl (83 (e S

AT & =HLOOKUP("cSiaw &' A1-C4 3 FALSE)

A B ic
1 L9 b g il g
2 4 4 9
3 5 7 10
4 6 8 11
5 il T ey
6 __ 9 Sgeadl it A A A9 D e o Bl g 1 el A" e e
[ 7] dgonl i 8 A D53l (e Al 2y 1l B "Dben ' e i
8| 7l s A e (8 A 50 o (D53 e o el el Ll LG Al ol Ll ) s "ol e B
g 11 Sponl i 8 A D5 4 s e il iy 1 Sl 3" o e Sins
10 z genll Ll e 2 pladl 8 A Al g A ) Chin e 1 el B3 (e Zind
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A8 - £ =HLOOKUP("_="A1:C4,3 TRUE)

A B T
1 sk Sua ¢ il e
2 4 4 9
3 5 7 10
4 6 8 11
5| L it
6 9 Sgand it A 52 o e il 33y 1 sl (A7 el (o il
7| 7 dgand (i 8 A (53 sl (e sl g 1 ol A "EDha i e s
8 7 _| Lo o A Al (e B A 8 o (A5 3 sl (e Al L Lol Adae R L e () Sy " O Sl
9 11 Sgend el A A5 sl e el 2ais 1 ) A pd o Sia
10z Spanl) i o 2 a8 A ol s B 2 b (o 1 shaud) (83 (e L

A9 - # =HLOOKUP("did 5" A1:C4 4)

A B T
1 s e il g
2 4 4 9
3 5 7 10
4 8 8 11
5 el D sy
6 9 penll el (B a5 D s e all) 2wig ] el (A"l e St
7 7 penll e (B (2 (53 shand) e Tl s 1 hdl (B"CSlia @ Ge St
8 7 Lo i U Al e 8 e 80 o (53 phud) e Al 2t Lol Lol A8 Aed Ll el ) Sum e (e St
9 11 _| Spenll et (8 (A4 sl e Bl wnis ] had) (A0 sl (e St
10 ¢ Spanll (s (30 2 plaud) (b A Aall 2t s AN al) hm (pe 1 shad) (43 (o

A10 - A =HLOOKUP(3,{1,2,3,","<5" """ "/, "},2 TRUE)

A B c
1 ashas EBha f dlpa
2 4 4 9
3 5 7 10
4 6 8 11
5| L G ey
6 9 Sgaad i 8 A 52 e o Al g 1 haudl 87 g o g
7 7 Sgenll el B A5 3 shad) G el g 1 Hhdl A MCSha @ e s
8 7 Lo Cand U Al e 8 e 80 o 53 el (e Al 2t Ll Lol A Aed Ll el o) Cum 3" (e St
9 11 dganll at B A g4 v e el adp ] el 8" b g o ey
0] ¢ Spanll Gl (30 2 plaud) (b ) Al 335 A0 2l hm (pe 1 shad) (£33 (e L

:VLOOKUP (3

Oe dad s Joaad) (el ooall 3 53 dseall 3 Aad (e G
e Y3 VLOOKUP saaiis Jsaall (8 2das dsee (o pladll i
A A bl Sl 8 ai saac] (8 4 lad) 5 Gl 2ie HLOOKUP
r A S Al Ll Mgagale” Sy VLOOKUP 4V s laalsy

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

oo ds¥) sl 4 Lie iy ) dedl & lookup value dus

Ol e 4l G sAl g Sleslaall e J g2 table_array 5 Jsesd
s col_index_num 5 .dawY el (e Laelal (i je (585 o slladl
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Sle Gahil Al dadl 4l z A A5 table_array 2 sl &8
& J5Y) aseell Aad e col index_num = 1 dadi sl
Lasd 22a5 dalaia dad (e 3 )Le range lookup .3 s table array
Gl 1Y) Ly g sl Gl ded e Gy VLOOKUP oS 13
223 VLOOKUP (& 4avall (e 2lie) o range _lookup = TRUE
DS A dadl) b Lole dlas dad aa s &l 1Y (ol L i (Bilats dad
range_lookup = FALSE <uilS 13 alad Casll e e S8 & A

Ul AaiS #N/A 2l 3a 58 ol () 5 Lala Adldan dad alad

s Jlia
A12 - & =VLOOKUP(1 AZ2:C102)
A B C

1| Ay A y5u il
2 | 0457 3.55 500
3| 0.525 3.25 400
4| 0616 2.93 300
5| 0675 275 250
6 0.746 2.57 200
7| 0835 2.38 150
g | 0.946 2.17 100
g 1.09 1.95 50
10 129 1.71 0
11 Adsal g Cua g

12 217 ] S (i (pa B gl (o i) g A 3and (T o Ciny
13 100 ) it e € 2 genll (o Gl dimy g A S gandl (] e S
14 #N/A  #NJA Uaa) slay GUNA 3saell g Aillas a3 g 4 Cum g A Spand 80,746 ded) Cany
15 #N/A FHN/A Unil sl A A 3 gandl A ad U8 50 5 0.1 (N5 A 250all (301 Al o ey
16 1.71 Sl e (BB dgenl o Aail 3myg A dgenll (82 el ey
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A13 v # =VLOOKUP(1,A2:C10,3, TRUE)

100

A B C
1| AR Ay 5
2 | 0.457 3.55 500
3| 0.525 3.25 400
4 0616 293 300
5 0.675 2.75 250
6 0746 257 200
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 Aiual gl chay
12| 217 ad) il e B el o daitl 2y g A dganll (3] e Sy
13[_100 | Sl it (0 € 3gan) o Al Smsg A dgetdl 21 o Sy
147 #NJA  #NJA Usd) ey QIS A 3 panl 8 gl dilae Al 2a 8 4 Cum g A genl 30,746 Saild Cny
15 #N/A HN/A Uaal dlay QN A 3 ganll 85 5 50 08 0.1 (V5 A 2pandl 40,1 4l (o Cany
18 1.71 shedl el (BB Spend o defl di g A Sganll (82 Aadl (o Sy
Al4 - £ “VLOOKUP(0.7,A2.C10,3 FALSE)
A B C
1 A Aa g5 5l
2 0.457 3.55 500
3 0.525 3.25 400
4 0616 2.93 300
5 0.675 2.75 250
6 0.746 257 200
7 0.835 2.38 150
8 0.946 217 100
g 1.09 1.95 50
10 1.29 1.71 0
19| Adwal il iy
12 217 sl it e B ageall e Gl 2my g A 2senl S o Sy
13 100 sl (i (e € dgenll o Falll s g A dpeall (8] o Sy
1] #NIA_JOHN/A ) ey A 3300) 3 el Ainn fo 205 43 Sim g A 2500 30,746 sl Sy
15 #N/A #N/A U sy SN A 3 ganl) e 5 (30 (9 0.1 (V5 A 230e) (30,1 Gal o iy
16 1.71 hd) it (3B 3 gend o Aall dmy g A D gend (32 Gl o Sy
A5 - £ =VLOOKUP(0.1,A2:C10,2 TRUE)
A B C
1| A Ay 5l
2 | 0.457 3.55 500
3| 0.525 3.25 400
4 0616 2.93 300
5 0675 275 250
6 0.746 257 200
7 0.835 2.38 150
g 0.946 217 100
9 109 1.95 50
10 1.29 1.71 0
1 Aisal il s
12 217 el (et e B dpenl (g el Bmy g A dpenll (31 o Siay
13, 100 Shudl (e C 3pend (o Dol 2myg A dpandl (3 (e Gy
14 HN/A | HN/A Uad) dag GUUA 3pend 8 L Aillne 3 32 8 43 Zun s A S5enll 30,746 Gndld) 2y
#N/A Unal sy A 3 gund (85 8 o 03 0.1 5 A 23eall (401 A 0 Simy
16 1.71 Sl et (BB 3 genl el smig A gead (32 Al e iy



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

A B c
1| A apg5u 5 _ad
> 0.457 3.55 500
3 0525 3.25 400
4 0616 2.93 300
5 0.675 2.75 250
6 0.746 257 200
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 Aaad il diay
12 217 bl (i (o B agend e dal g A dpenl (81 (5 Sy
13 100 hd) (st e C 3 genl) (o Al dimy g A Spenll (A1 O imy
14 #N/A  EN/A W) sl GBI A 2penl 8 Lgd 3iian A 22 8 4 Cyn g A Jgen) (80,746 Al Ciny
15 #N/A HN/A Ussll slay A 3 penl) 880 08 (e J8 0.1 V5 A 3gaal (30,1 2l o Cany
.6 1.71 | Dl i (8B dgend (o Aol dmyg A dpend B2 Al o Ciay
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Craldll Juadl

Import External Data 4 & ciliby 3 i)

Lot (s ol Ciladim o 3lai Ly 2 i Al 5 dageall LAY aal (e
oY) Jle da Ja jalian e Sy I i e 3 )30 4 Excel

A bl el

Raw Data Import i cliby o i)

Import External Ui Jalawy) 408 (e & Data U 4w )l Al o
s Sl il 8 WS Import Data & Data

Data | Window Help Adobe PDF
L‘El Sort...

| | Ml 45 100% -@Hihrie
b @ Seaurity.. | P b B |

Filter

Farm...

Subtotals... H J |

Validation. ..

Table...
Text to Columns. ..
Consolidate. ..

Group and Outline

PivotTable and PivotChart Report...

Import External Data

H v_=] Import Data...

List
¥ML

G| New Web Query...
H Mew Database Query...

A

Q\.\L}J\ Jlaa )\.\.\;\g J\ );S\ 3330 )@.L:\ﬂ
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Select Data Source

Look in: | My Data Sources V| 5] oA | ﬁ, X i |j ~ Tools -
—
: 2 i‘ +Connect to Mew Data Source,odc
) "ﬁ +HMew S0L Server Connection.odc
My Recent % MSN MoneyCentral Investor Major Indides.igy
LTEEE % MSN MoneyCentral Investor Stodk Quotes.igy
;-[': % MSM MoneyCentral Investor Currency Rates.igy
- ?_]www ksu.edu,sa Mational Diabetes Center Documents.uxdc
Desktop
=,
My Documents
My Computer
i
!I i& File name: v Mew Source 0
it o Lpen
My Metwark _ | | [ ] I ]
Places Files of type: |.l'-\JI Data Sources (*.odc; *.mdb; *.mde, v ‘

B Clily Haadl dua gl s

+Connect to New Data Source.odc
Data Connection bl Jua 5 o lue 330 jeliid Open laruiai &
;S Jsill 8 WS Data retrieval services Jtad Wizard
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Data Connection Wizard

Welcome to the Data Connection Wizard
This wizard will help you connect to a remote data source.

What kind of data source do you want to connect to?

Microsoft SQL Server

Microsoft SOL Server OLAP Services
CDBC DSM

Crade

Microsoft Business Solutions

Data retrieval services
Other fadvanced

20 G PP G e 1  FYOE U INPApP S

Data Connection Wizard

Welcome to the Data Connection Wizard
This wizard will help you connect to a remote data source.

Select a data retrieval service:

’ Cancel ][ < Back ” Mext = ]

a5 20 Luse 33U )13 Windows SharePoint Services lists Jtas
Ll g s il dadd 1 s callal iyl
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Data Connection Wizard

Data Retrieval Service Location

Spedfy the location of the data retrieval service for the data source that you want to
connect ta.

Type the computer name or LURL where the data retrieval service is located. Typically a data
retrieval service is located on a server running Microsoft Windows SharePoint Services 2.0.

www. ksu.edu.sa W

Cancel H < Back H Mext =

.SharePoint alai Jazy Y 3 ses llall daala 28 g0 U jial
& 9all dadlay JuaiyL Excel as&
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Data Connection Wizard

Data Retrieval Service Location
Spedfy the location of the data retrieval service for the data source that you want to

connect to.

Iﬁﬂ?m : Waiting for a response from the server. To stop
attempting to connect to the server, dick Cancel,

SharePoint adail caws o sall Gy gine oy o
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Data Connection Wizard @

Select a Data Object

Browse the available databases or folders to locate the table, list, or other data object that you want to wark

with.
Current Object Selection: | https v ksu.edu.sa W | P
Select the object that contains the data you want:

[:IRjyadh Research Chair Site Collection Images

(A About KsU [EQsearch Site Template Gallery
(£ Administration [Astaff sitemapMov27
(£ Administrations [_\_—IStrahemuI Story Of The Day
[[Janother Sites ([Jstudents Students Events
[:ICoIIeges [_\_—IUni'u'ers.itg,I Message Style Library
[:I Community Services [:I A=l il SuccessStory
[[Dconferences Dﬁ.nnb_v_ll il Web Part Gallery
[ JDeanships (e pul=ily syl pl=dl los... Workflow History
[Jbirectories Content and Structure Reports Workflow Tasks
[:IEF-!P Documents
& Faculty Farm Templates
DHelp Desk Images
[AHoME List Template Gallery
DKnowledge Center Master Page Gallery
[Libraries Pages
[(AMedical Institutes Picture Collection
[Amohamed Reporting Metadata
[(ANational Center for Youth Studies Reporting Templates
[(ONews Reusable Content
[:leyadh Knowledge Corridor Program Site Collection Documents

Cancel ” < Back

48 yzall S e Knowledge Center Ut <8 g
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Data Connection Wizard

Select a Data Object

Browse the available databases or folders to locate the table, list, or other data
object that you want to work with.

Current Object Selection: | Knowledge Center b |
Select the object that contains the data you want:
I:IATF‘.C Pages

I:IDeueInpment Programs at King Sau. .. UniMagazine
[CANational Center for Youth Studies Workflow History
" Mational Diabetes Center Workflow Tasks
|:|Pater1t Onwers

Documents

Images

Master Page Gallery

Cancel ] [ < Back

National Diabetes sib il (s Sedl S ya U 5l 4 yadl)l K ya (e

Documents 36 5l &5 Center

Data Connection Wizard

Select a Data Object

Browse the available databases or folders to locate the table, list, or other data
object that you want to work with,

Current Object Selection: | Mational Diabetes Center V|
Select the object that contains the data you want:

[CIINDC Arabic Section Waorkflow Tasks

Documents

Images

Master Page Gallery

MDC Discussion Forum

MNDC Weekly Question (Answer & ...
Pages

Workflow History

[ Cancel H < Back ” Mext = H Finish ]

Ll Jgia LAY bl Jaa g aclue 5380 et
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Data Connection Wizard

Select Fields
Select the fields from the data source that you want to retrieve.

Available Columns: Selected Columns:
A
Approver Comments i
Mame (for use in forms)
Scheduling Start Date
Scheduling End Date
Parallel Approval =

]
Content Type Add All >

Created
Created By
Modified
Maodified By
Copy Source
Chedked Out To

€

Cancel ][ < Back

Ay Jgiall mny ld) ki) Add All >> ddaud 59 Jsiadl aen U il
( Add > e Lacall 5 Jiall lsaly

Data Connection Wizard

Select Fields
Select the fields from the data source that you want to retrieve.

Available Columns: Selected Columns:
Approval Status
Approver Comments
Mame (for use in forms)
Title

Scheduling Start Date
Scheduling End Date
Parallel Approval

1D

Content Type

<< Remove Al

Madified
Modified By
Copy Source
Chedked Out To
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38l yelai Next e Jazally

Communicating with the server E'

Waiting for a response from the server. To stop
attempting to connect to the server, didk Cancel.

L) a6 ol kil ULl e L i 3380 el
Import Data ['5_(|

Where do you want to put the data?

(%) XML list in existing worksheet:

{3 XML list in new worksheet

s pdill dadia A4S J4 U sl

A | B C D E

[Approval Status |~ |Approver Comments |~ |Hame (for use in forms) [=|Title [~| Scheduling Start Date [~
E3
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F G H I J

Scheduling End Date || Parallel Approval | v]ID |v|Content Type | v]Created | v|Create

. XML 83 e i) :ddaadle
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:Web Query S g3dkin Gk oo alily 3 i)
Import External U Jalawy) 4 (e o Data Ua5 )l AWl g
rSal JS&l 4 LS New Web Query & Data

Data | Window Help Adobe PDF
41 sort.. | | M 4% 100% - @!i.ﬁ.riz
Eilter ’ @ Security... | ﬂ i %l
Farm...
Subtotals. .. i | J ]
Validation. ..
Table...
Text to Columns. ..
Consolidate. ..
Group and Qutline *
i#| PivotTable and PivotChart Report. ..
| Import External Data L4 | v_=| Import Data...
List » |§ Mew Web Query...
XML ¥ | 4] Mew Database Query...
Refresh D M Edit Que
3 mete

L Aulls Sl t‘)«.lah ) 2o Lo 32803 yg luia
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New Web Query E]

Address: 3|:u:|ut:|:||ar|l=: V| G| @ @A A B Options. ..

Click [#] next to the tables you want to select, then dick Import.
-

[ Import ][ Cancel ]

Pone | |

Al Ll Y e
http://www.tadawul.com.sa/wps/portal/lut/p/ s.7 0 A/7 0 4
BC?companySymbol=& ANN_ ACTION=ANN SEARCH&s
ymbol=2010&tabOrder=1&s8fid=112163990882

daxiai & (ol adise (8 cllu dS Hhdadia () sic g 5) O sl AlA 4
Go =

113



New Web Query

Address: |htn:I:waw.mdawul.mm.saprsfpormlf!utfp,V| GO e N E: I |EL | Options...

Click [#] next to the tables you want to select, then dick Import.
-

[ Impaort ][ Cancel ]

Pone | |

leela i (Sar Al ) ) saad LEBE S el 5 Gl daien gl
llaall Jsaall s Excel iasd o Leale Jaall oSay Jlaa JS3 e
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New Web

Address: |htb:l:waw.iadawul.mm.saprsfporialf!ut,ﬂ:lf_s.?_O_AI?_O_“OBC?mmpanySymbol=&ANN_ACTION=AN hd | @ @ | £ | | ﬂ | Options...
Click [#] next to the tables you want to select, then dick Import.
Close size® ~
:':’_"‘“ S, 131.00 13075 13525 128.00 3,813,686  504,161,842.00 5603 530 B
ndices
All Market Watch LAST TRADE BEST BID BEST OFFER LAST 20 TRADES
:'tre:r::r - Time Price Chana’: Volume Price Volume  Price Volume Time Price  Volume
ZiMarket Performance
15:29:59 135.00 300
[#]- Al Market 15:29:59 135.00 3.05 300 13475 19,059 135.00 23,857
= 15:29:59 135.00 500
- Market Indices =
- Indices Before 32 WEEK . PERFORMANCE 152957 13475 100
Restructure 52 weel
i Start Year 3 Years 15:29:57 135.00 1774
Market Reports High DSt=ton 2oL chang: of Year ago ago
Ticker 15:29:57 135.00 55
22150  2008/01/15123.75  2007/07/30 2766 15975 10575 15825 15:29:57 135.00 100
GENERAL INFORMATION B =
Rules & Regulations 15:29:57 135.00 100
Services - 15:29:57 135.00 500
Issuer Info 133.75 ) e : 15:29:57 135.00 200
Market Data A 15:29.57)  135.00 200
Mutual Funds 130.25) r 15:29:57 135.00 150
Bonds U 152957 135.00 1,921
Brokers Info T S = :
Publications o 15:29:56 135.00 250
Trading Times e 15:29:53 135.00 766
New Tadawul System - 152953 135.00 1,000
e \ . 152953 135.00 150
IPO/Rights Issue g
ok 15:29:53 135.00 1,084
Trading By Nationality Saudl Bask Industries Corp !
Market Structure 15:29:52 135.00 435
N/T: Not Traded Today G- N
All Share Index * Average Trade Size = Cumulative / # of Trades (EEE iy 123
New Tick Size ** 52 Week Price Change = 15:29:51 135.00 335
Links (Current Price - Price year ago) / Price year ago x 100
Historical prices & volume traded data are adjusted to account for all
PRESS ROOM corporate actions.
Press Releases
Company [[*] Announcements for Saudi Basic Industries Corp
Announcements
2008-07-13 09:16:56 No Translation, See the Arabi
RORTEOUTOIEVOmS 2008-07-12 16:12:05 No Translation, See the Arabic Version v
M Dortfolin . . . bl
[ Import ] [ Cancel ]
pone || |

Gkl J g a9 & g0 2aa5 bl g Import sl o

Import Data

Where do you want to put the data?

{*) Existing worksheet:

() Mew worksheet

() Jsad) jelad
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2010 - Saudi Basic
Industries Corp

Detail Quote Ferformance Chart Last 6 traded days Frofile
Select date between: And:
Show Mon Adjusted Values
PERFORMANCE SUMMARY

Date Close Open  High Low % Change Total Volume Total Turnover # of Trades
7/12/2008 132.75 130.5 133.5 130 2.11 4,253,946 561,476,282.50 6,345
7/9/2008 130 137.75 138.25 129.75 -5.1 10,350,964 1,376,450,654.50 10,3938
7/8/2008 137 141.75 142.5 136 -3 4,579,780 636,961,737.75 6,321
7/7/2008 141.25 141  142.5 140 0.71 2,376,514  335,770,797.00 4,341
7/6/2008 140.25 139.5 140.75 138 0.17 3,060,567  426,869,978.75 5,413
7/5/2008 140 143 143 140 -2.09 2,461,520 348,873,077.75 4,208
7/2/2008 143 141.75 143.75 141.5 1.23 3,121,594  445,919,865.75 4,782
7/1/2008 141.25 140 142 139.25 0.71 3,919,864 552,621,222.25 5,419
6/30/2008 140.25 142.25 142.75 138.75 -1.05 6,442,219 901,532,114.25 6,407
6/29/2008 141.75 142.25 144 140.5 -0.87 4,340,382 616,821,604.25 5,289
6/28/2008 143 147.25 147.5 142 -3.21 4,131,122 594,778,570.25 5,387
6/25/2008 147.75 150.25 151 147 -2.15 5,789,785 863,557,309.25 5,067
6/24/2008 151 150 151.25 149.25 0.66 5,129,747 769,939,069.50 4,523
6/23/2008 150 151.5 151.75 149.75 -0.99 2,987,163  450,190,503.75 4,103
6/22/2008 151.5 151 152.75 150.5 0.49 4,251,485 644,825,007.50 4,770
6/21/2008 150.75 150 151.5 149.75 0.5 3,293,326 495,600,529.25 4,227
6/18/2008 150 151.25 152 149.5 -1.15 3,539,847 534,189,679.75 4,875
6/17/2008 151.75 152.25 153.25 150.5 o 4,683,407 711,295,904.50 5,893
6/16/2008 151.75 148.25 152 1435 2.53 7,327,002 1,103,370,158.25 7,682
6/15/2008 143 147.25 150 146.25 0.5 4,243,506 630,450,557.50 5,200
6/14/2008 147.25 147 148.5 146.5 -0.33 2,773,001  409,787,405.00 3,790
6/11/2008 147.75 143.75 149.75 146.5 o 3,336,018  495,579,395.25 5,039
6/10/2008 147.75 145.5 151 147.25 -1.17 4,391,601 654,425,150.25 6,144
6/9/2008 145.5 145.75 150.25 145.5 2.74 7,366,951 1,097,333,646.75 g,445
6/8/2008 145.5 144.5 146.75 1435 0.86 4,637,266 673,608,413.25 5,216
6/7/2008 144.25 144,75 147.25 144.25 0.34 6,788,112 983,804,438.75 6,990
6/4/2008 143.75 140.25 144 140 2.86 6,427,723 910,890,719.50 7,125
6/3/2008 139.75 140.25 140.75 139.25 -0.35 2,892,006 405,017,906.25 3,397
6/2/2008 140.25 139.75 141.25 139.5 0.35 2,650,688 371,909,616.25 4,163
6/1/2008 139.75 140 141.25 139.5 -0.17 3,151,037  441,934,892.25 4,112

Excel daud 5 Lede Jaalls jala L) 028
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Validation. ..
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i#| PivotTable and PivotChart Report. ..

Import External Data b
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v__*l Import Data...
List 4 Gp Mew Web Query...
XML r | S Mew Database Query...
Refresh Datz 3 Edit Query...

= Data Range Properties

—ha
=

Choose Data Source

Databases | Queries | OLAP Cubes

<Mew Data Source:
dBASE Files®

Cancel

Browse. ..
Options...

Delete

L

@ v Use the Query wizard o create/edit queries
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g Connecting to data source. .

53 53 sall Clilall s sland any g il 3208 Lia) sl jeday o

Select Database @
Database Name Directories:

|L3.ﬁ55ign-Data.mdb o hambvmy documents
Cancel
db1.mdb = e s
L 3Assign-Diata mdb O ents and Se—
TG, 13.mdb BE i Help
TG_14mdb am
TG_C393.mdb @ My Documents ™ Read Only
80 Beuty ™ Exclusi
3 Binders v usive
List Files of Type: Drrives:

|P~ccess Databases {‘.muﬂ | = c: EpsilonC ﬂ Metwork...

253 5 sall 3aac Yl & iy aclise Ll 5edald 32 g gall clalall aaf U jial
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Query Wizard - Choose Columns

What columng of data do you want to include in your quen?

Available tables and columnz: Calummz in paur quen:
+ Employvees e » Supplier A J
+ Order Details E':"T'tl:'a’t"rﬂName J
ontactM ame
SRUIELE P ContactT it
+ Products Mddress P
+ Shippers City
& Suppliers _3 Region
e E'DstaIEDde b
Preview of data in selected column:

@ | Options... | Mead = Cancel |

i) (Apiaad) 3 il 320 aclisal) L 5elald Suppliers 2see Hlials Lid
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Query Wizard - Filter Data

Filter the data to specify which rows to include in your querny.
If wou don't want to filker the data, click Mest.

Colurnt to filker: Only include rovws where:

Suppler [
ComparyMame —3 | J | J
ContactM ame
ContactTitle . a

Add
Gy | [ [
C

Reqgion r

PostalCode

Country | J | J
Phone D

Fau e e

(%

@ < Back Next > Cancel \

ULl st il aeluall 3380 jelatd Next (Ao Llaria g Sllall 3 iley 283

Query Wizard - Sort Order

Specify how you want pour data sorked.
|f you dan't want to zort the data, click MNesxt.

Y

Sart by j‘

=
@ < Back Next > Cancel |

sl 33U Lelad Next (oo Ui s bl (s fis o83 o] Ly Lia
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Query Wizard - Finish

Wwhiat would vou like to do nest?

¢ Return Data to Microsoft Office Excel Save Queny...

" “iew data or edit querny in Microzoft Queny

" Create an OLAP Cube frarm this queny

@ <Back [ Fnsh |  Cancel |

& 5a e bl cllay | juad 5 Jus) ) bl sale) DB b st
ULl Bae B (a3 ) ghusal) ULl auia g

Import Data

Where do you want to put the data?
(%) Existing worksheet:

B

() Mew worksheet

[i] Create a PivotTable report...
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A ] B T D E | F [ 6 ] +
Suj ierlD!ComparvyName ContactName ContactTitle Address City Region Postal
1 Exofic Liquids Charlotte Cooper Purchasing Manager 49 Gilbert St. London EC14
2 New Orleans Cajun Delights Shelley Burke Order Administrator P.O. Box78934 Mew Orleans LA 70117
3 Grandma Kelly's Homestead Regina Murphy Sales Representative 707 Oxford Rd. Ann Arbor M 48104
4 Tokyo Traders Yoshi Nagase Marketing Manager 9-8 SekimaiMusashino-shi Tokyo 100
5 Cooperativa de Quesos ‘Las Cabras’ Antonio del Valle Saavedra | Export Administrator Calle del Rosal 4 Qviedo Asturias 33007
6 Mayumi's Mayumi Ohno Marketing Representative 92 SetsukoChuo-ku Osaka 545
7 Pavlova, Ltd lan Devling Marketing Manager 74 Rose StMoonie Ponds Melbourne Victoria 3058
8 Specialty Biscuits, Ltd Peter Wilson Sales Representative 29 King's Way Manchester M14 G
9 PB Knackebrod AB Lars Peterson Sales Agent Kaloadagatan 13 Goteborg 5-345
10 Refrescos Americanas LTDA Carlos Diaz Marketing Manager Av.das Americanas 12 890 530 Paulo 5442
11 Heli SiRwaren GmbH & Co. KG Petra Winkler Sales Manager Tiergartenstrafte 5 Berlin 10785
12 Plutzer Lebensmittelgroimarkie AG Martin Bein International Marketing Mgr.  Bogenallee 51 Frankfurt 60439
13 Mord-Ost-Fisch Handelsgesellschaft mbH  Sven Petersen Coordinator Foreign Markets Frahmredder 112a Cuxhaven 27478
14 Formagai Fortini s.r.l Elio Rossi Sales Representative Viale Dante, 75 Ravenna 45100
15 Morske Meierier Beate Vileid Marketing Manager Hatlevegen 5 Sandvika 1320
16 Bigfoot Breweries Cheryl Saylor Regional Account Rep 3400 - 8th AvenueSuite 210 Bend OR 97101
17 Svensk Sjofoda AB Michael Bjgrn Sales Representative Brovallavdgen 231 Stockholm 5123
18 Aux joyeux ecclésiastiques Guyléne Nodier Sales Manager 203, Rue des Francs-Bourgeois Paris 75004
19 Mew England Seafood Cannery Robb Merchant ‘Whaolesale Account Agent Order Processing Dept 2100 Paul Revere Bivd Boston MA 02134
20 Leka Trading Chandra Leka Owner 471 Serangoon Loop, Suite #402 Singapore 0512
21 Lyngbysild Niels Petersen Sales Manager LyngbysildFiskebakken 10 Lyngby 2800
22 Zaanse Snoepfabriek Dirk Luchte Accounting Manager VerkoopRijnweg 22 Zaandam 99997
23 Karkki Oy Anne Heikkonen Product Manager Valtakatu 12 Lappeenranta 53120
24 G'day, Mate ‘Wendy Mackenzie Sales Representative 170 Prince Edward ParadeHunter's Hill Sydney NSW 2042
25 Ma Maison Jean-Guy Lauzon Marketing Manager 2960 Rue St. Laurent Montréal Québec |H1J 1¢
26 Pasta Buttini s.r.| Giovanni Giudici Order Administrator Via dei Gelsomini, 153 Salerno 84100
27 Escargots Nouveaux Marie Delamare Sales Manager 22 rue H. Vaoiron Montceau 71300
28 Gai paturage Eliane Moz Sales Representative Bat. B3, rue des Alpes Annecy 74000
29 Foréls d'érables Chantal Goulet Accounting Manager 148 rue Chasseur Ste-Hyacinthe Québec J2S7¢
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Data & Tools Jbas jadill <l e 438 JS 4 Al dae Claal
:SAS | Analysis
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Input Range: |SBSZ: sB502 E
Bin Range: |5;:52; ECET E ﬂ
v Labels Help
Dutput options
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A | B | C | D |
1 |Math Chem Math Chem
2 |C C =70-CODE(AZ) =70-CODE(BZ)
3 [C B =70-CODE(A3) =70-CODE(B3)
4 (B C =70-CODE(A4) =70-CODE(B4)
5 (B A =70-CODE(AB) =70-CODE(BS)
6 (D E =70-CODE(AB) =70-CODE(BG)
7 |B E =70-CODE(AT) =70-CODE(BT)
a8 [C A =70-CODE(AB) =70-CODE(B&)
9 (B B =70-CODE(AD) =70-CODE(BY)
10 |A A =70-CODE(A10) =70-CODE(B10)
11 |A C =70-CODE(AT1) =70-CODE(B11)
12 |D A =70-CODE(A1Z) =70-CODE(B12)
13 |[E A =70-CODE(A13) =70-CODE(B13)
14 |B C =T0-CODE(A14) =70-CODE(B14)
15 |C B =T0-CODE(A15) =70-CODE(B15)
16 | C B =T0-CODE(A16) =70-CODE(B16)
17 |A C =T0-CODE(AIT) =70-CODE(B1T)
18 |C B =70-CODE(A18) =70-CODE(B18)
19 |C z =70-CODE(A19) =70-CODE(B19)
20 |B A =70-CODE(AZ0) =70-CODE(B20)
21 |A C =70-CODE(AZ1) =70-CODE(B21)
A | B | c | |

1 |Math Chem Math Chem

2 |C C 3 3

3 |C B 3 4

4 (B C 4 3

5 B A 4 5

6 (D E 2 1

7 (B E 4 1

a8 (C A 3 5

9 (B B 4 4

10 |A A 5 5

11 |A C 5 3

12 |D A 2 5

13 |E A 1 5

14 |B C 4 3

15 |C B 3 4

16 |C B 3 4

17 |A C 5 3

18 |C B 3 4

19 |C C 3 3

20 |B A 4 5

21 |A C 5 3

PivotTable and PivotChart Report... & Data s Jus) 8
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Data | Window Help Adobe PDF
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Farm...

Subtotals...

Validation. ..

Table...
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Group and Outline *

i#| PivotTable and PivotChart Report. ..

Import External Data *
List 3
XML »

¥ Refresh Data

Al 3 308 50 Jgas ae b 328l jelaia

PivotTable and PivotChart Wizard - Step 1 of 3

Where is the data that you want to analyze?
(%)iMicrosoft Office Excel list or database!
(") External data source
) Multiple consolidation ranges

What kind of report do you want to create?
(%) PivotTable
) PivotChart report (with PivotTable report)

< Back L Mext = ][ Finish ]
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PivotTable and PivotChart Wizard - Step 2 of 3 ?X]

Where is the data that you want to use?
Range: || [ Browse... ]

[ Cancel ][ < Back ][ Mext = ][ Finish ]

Where is the data that you want to use?

Range: |$':$1:$D$21 [ Browse... ]

[ Cancel ][ < Back ][ Next = ][ Finish ]

33l jelaid Next (e Jarai s §C$1:$D$21 Jlaall & LAY jlads

PivotTable and PivotChart Wizard - Step 3 of 3

Where do you want to put the PivotTable report?

) Mew worksheet
(*) Existing worksheet
=3 [

Click Finish to create your PivotTable report.

[ Layout... ][ Options... ] [ Cancel ” < Back ]

b Finish daai F3 4 (e fag bl Jsaaldl 058 o) U _ial L
Sl 53S0 Jsaa
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PivotTable Feld List v X

| Math [ | Drag items to the PivotTable report
Chem |- 1 2 5|Grand Total

1 H Math

2 H Chem

3

5
Grand Total

Column Area W

DL o8 e a1 i Jgoall el bl jl) 5 ge ) i) CaS JasY

Add To bai & Data Area
F | o | H | 1 Ko L M | N | o |
PivotTable Field List
[Sum of Chemcl:l'l.l'lath (] Drag items to the PivotTable report
Chem [+ 1 3 4 5|Grand Total
1 1 1 2 | Math
3 6 6 9 21 = Chem
4 16 4 20
5 5 5 5 10 5 30
Grand Total 5 ] 27 21 14 73

Row Area w

el o SN g Sl sl Jsan e Jiasis
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A | B | ¢ | b | E | F | & | L |
| 1 [Math Chem Math Chem
| 2 |C C 3 3
ElE B 3 4 Sum of Chem_[Math [+]
| 4 |B c 4 3 Chem [~] 1 2 3 4 5|Grand Total
| 5 B A 4 5 1 1 1 2
| 6 D E 2 1 3 6 6 ] 21
| 7 |B E 4 1 4 16 4 20
| & |C A 3 5 5 5 5 5 10 5 30
9 |B B 4 4 Grand Total 5 g 27 21 14 73
10 |4 A 5 5
11 [ C 5 3
| 12|D A 2 5
13 |E A 1 5 Count of Chem |[Math [+]
14 (B C 4 3 Chem [~]A Grand Total
| 15|C B 3 4 A 1 2 1 1 1 B
|16 [C B 3 4 B 1 4 5
17 |A C 5 3 C 3 2 2 7
18C B 3 4 E 1 1 2
| 19]C C 3 3 Grand Total 4 B 7 2 1 20
|20 |B A 4 5
|21 A C 5 3

sae ey SV J gl Laiy 5l ¢ sane ey eV Jsaall 1idaadle
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sBlslaal) gk o ciliby Al s

Lgtid 5o G ad il e 220 (gl 58 53 6l ad s alSaall 3y sk (e audaing

Al g 4y Hhaill slan) (3 )k e Gkt Lelilat

oridle b LI 40 ol cilise il i 6k Cogas JD 138 3] Jlia

A 2y o sl IS A il L (e

0o 101 At | a8 101 s | el
%2 5% A

%S5 10% B

%15 40% C

%15 30% D

%13 10% E

%50 5% F

A gall 028 A LILa 40 il slSaall (33 yha e (et b g
;A JAx Jus) (e dadia B

A | B | C | D |

1 Chem CDF Score Math CDF Score
2 [0 A 0 A
3 [0.05 B 0.0z B
4 (015 C 0.07 C
5 [0.55 ] 022 D
6 [0.85 E 0.37 E
7 [0.85 F 05 F

E | F | G |

Student # Chem Scaore Math Scaore

1 =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
2 =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
3 =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
4 =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
5 =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
G =VLOOKUP{RAND(), $A52.5B8%7 2) =VLOOKUP{RAND(),3CH2.50%7,2)
T =VLOOKUP{RAND(), $A52:5B8%7,2) =VLOOKUP{RAND(),3C52.50%7,2)
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: SIS Wi 40 ol Bie e Joand

A | B | ¢ | b | E | F | & |
1 [Chem CDF  Score Math CDF Scare Student# Chem Score Math Scare
2 0 A 0 A 1 C F
3 0.05 B 0.0z B 2 D F
4 015 C 007 C 3 C F
5 0.55 ] 022 D 4 B C
5] 0.85 E 0.37 E 5 C E
i 0.95 F 05 F f A F
8 T D E
g a D F
10 9 D c
11 10 c F
12 11 F F
13 12 B c
14 13 D F
15 14 B F
16 15 D E
17 16 E C
18 17 C C
18 18 C C
20 14 A F
21 20 C ]
22 21 D B
23 22 D E
24 23 E F
25 24 C F
26 25 D C
27 26 c F
28 27 E F
29 28 D F
30 29 D F
31 a0 A F
32 31 E F
33 a2 F F
34 33 E F
a5 34 C A
36 35 D F
ar 36 D ]
38 a7 C F
38 38 D F
40 39 B ]
41 40 D E

bl e Slas) Jalas b aldll oY) s
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2 Jha
CAY N (165,25) (g 358 Led pslall S 2l ) 5l of iale 13
A il il Al 038 (e s Wls 60 U skY A 2a gl jiegi

H,:u=165
H,:u#165

.a=0.05 xe
:Jall
r S Jaxs Jus) (e dadia i

Data Analysis _5a3 Tools (»

5] Fle Edit View Insert Format | Tools | Data Window Help Adobe PDF
23 G (A S VY Speting... 7
: ~ = | [ Research... Alt+Click
N Wt e B BT | '|ﬁ£5_

AD - 3 ‘@ Error Chedking...

A | B | ¢c | Speech y |

1 |Sample
2 —LI Shared Workspace. ..
3 1 Share Workbook...
; Track Changes *
6 Compare a erge Workbooks
g Protection 3
g Online Collaboration 3
10 Goal Seek...
11
12 SCenarios. ..
13 Formula Auditing 3
14
15 Solver...
16 Macro 3
17
12 Add-Ins...
19 =+ | AutoCorrect Options...
20 i
21 Customize...
22 Options. ..
23 Conditional Sum. ..
24
25 Lookup...
26 | Data Analysis. ..
7
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Data Analysis
Analysis Tools

FIPNEICERNT

Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoathing

F-Test Two-5ample for Variances
Fourier Analysis

Histogram

Maoving Averag

[>

Random Number Generation

Mumber of Yariables: | i
Mumber of Random Mumbers: |ED
Distribution: | Normal
Parameters

Mean =
Standard deviation = l:l

Random Seed: |

QOutput options

(%) Qutput Range: $as2|

") Mew Worksheet Ply:

{1 Mew Workbook
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Y oh 60 (e die A5y



A
Sample
163 4988
1586116
166.2213
171.3824
1709918
17 3.6657
154.0821
162.8291
10 [ 1704751
11| 159.5665
12| 161.5449
13| 156.5478
14 | 1557654
15 160.11149
16 [ 161.1325
17 | 1544103

Sy iaiindl e <Y1 10000 (0 (5 ke o) @l S Slall) of a3l
AL L8 ettt 8 J gl (e Juans

=ROUND(Range,precision)
4 slkall Al =ROUND(Range,0) pladiul ey il

o |0 |~ | o [ | 4 | pa =

A B
1 |Sample ISamEIe 1
2 | 163.4988 163
3 | 158.6116 158
4 | 166.2213 166
5 | 171.3824 171
6 [ 170.9918 171
T | 173.6657 174
8 | 154.0821 154
9 [ 163.8291 164
10 | 1704751 170
11| 159.5665 160
12 161.548 162
13| 156.5478 157

A Jans daa il s

Descriptive Statistics & Data Analysis ... )5 Tools ¢«
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Data Analysis
Analysis Tools

K

Correlation
Covariance
Descriptive Statistics
Exponential Smoathing

Fourier Analysis

Histogram

Moving Average

Random Mumber Generation

Anova: Two-Factor Without Replication

F-Test Two-Sample for Variances

[

Cancel

Help

[ £

Descriptive Statistics

sl jelad QK ;

Input
Input Range:

Grouped By:
Labels in first row

Output oplions

{*) Qutput Range:

() Mew Worksheet Ply:
) Mew Workbook

Confidence Level for Mean:
[]kth Largest:
[ kth Smallest:

[0 =
(%) Columns
Ot
4082 B

95 Yo

z1 3 L sl s $D$2 71 AY) Jlae s $B:$B bl Jlae L
SRR FAEN L pal LS Summary statistics aildl cilasy)

Zid ¢ =0.05 o) S

95% 2 Confidence Level for Mean
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55/V=0.76189 s steall Ladll s X =164.3 Laiall Jaws siall (ff Jaa3ls
8l 8y asall bansidl o 6l 1.5244 58 (95%) A8 (5 sine

Sample

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis
Skewness

Range

Minirnum
Maxirmum

Sum

Count

Confidence Level(95.0%)

164.3
0.761836912
163

163
5901163344
34.82372881
-0.505699508
0.212726906
25

152

177

9858

60
1.524432127

Sample
Mean 164.3 C.Limits =E4-E17 =E4+E17
Standard Error 0.761836911829569
Median 163
Mode 163
Standard Deviation 5.90116334408402
Sample Variance 34 8237286135609
Kurtosis -0.505698508589082
Skewness 0.212726905630245
Range 25
Minimum 152
Maximum 177
Sum 9858
Count B0
Confidence Level(95.0%) 1.52443212654682
D E | F | © H | |
Sample
Mean 164.3 C.Limits 1627756 165.8244
Standard Error 0761836912
Median 163
Mode 163
Standard Deviation 5901163344
Sample Variance 34 82372881

Kurtosis

Skewness

Range

Minirmum

Maximum

Sum

Count

Confidence Level(35.0%)

-0.505699508
0.212726906
25

152

177

9858

60
1.524432127
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Hy o= p3ad 5o 138 5 95% Jlials (162.77,165.82)
LA LEL P PR
: SIS Test Statistic LAY Alas] Cruas

X —Hy _164.3-165

L= - o618 - 00189
z =(E4-165)ES
Pi£==2) =MNORMSDIST(HEG) =0.05

Function Arguments

MORMSDIST

z|Hs (Be:] = -0.918831825

= 0.179091772
Returns the standard normal cumulative distribution (has a mean of zero and a standard
deviation of one).

Zis the value for which you want the distribution.

Formula result = 0,179091772

Help on this function Ok ] [ Cancel

Ho o=d) a2l ) 5221138 50.05 0 S (250.179 4 p-value 2

156



3 e

)l i g sl 1 G an s S Y e e s Gle Dl a8

1 58) 2:4:3:1 dpaidl Cawn o) jumd g6 jhiagel yaa s elian o) o)l i gl
Aspaia OS50 Call 03 () (e (3335538 5 100 Gle L (Cpadll e

A | B | c |
1 |CDF p @ Sample
2 (0 elan =W OOKUP(RAND), $A52: 5855, 2)
3 (0.2 el =WVLOOKUP(RAND(), $A52: 5855, 2)
4 (06 e SVLOOKUP({RAND(), 5A52. $B55,2)
5 (0.9 s | =V OOKUP(RAND(), $AF2: 5855, 2)
[ E | F | [& H I | J K
Sample Bin Observed Expected (O-Ey2/E
sbmy  elsy =COUNTIF(EE F2) 20 =(G2-H2)*(G2-H2)H2
el pan el =COUNTIF(EEEF3) 40 =(G3-H3P(G3-H3INH3
sla e =COUNTIF(EE F4) 30 =(G4-H4) (G4-Ha)H4
i ¢l_pas =COUNTIF(E:E,F5) 10 =(B5-H5)*(35-H5)YH5
el paa =5UM{G2.G5) =5UM{H2:H5) =SUM(12:15) = =CHIINW(0.05,3)
&) i
&l pan =CHITEST(GZ.G5,H2:H5) =CHIDISTI(IG,3)
&l _a
el pan
o
el e
=
S
S
&) i
A | B [ ¢ [ b [ E [ F | G . H | I [ 3 ] K|
1 |CDF B lle 4 Sample Sample Bin Observed Expected (O-Ey2/E
2 0 — e e — 20 20 i
3 0z flgan gl ema &l jan &l pan 47 40 1.225
4 06 &l s &l s &l_pia &l s 24 30 12
B 049 el pmi| el pma elimy £l pmi 9 10 0.1
] el s €l 100 100 2525 = T 814727764
7 €]y el fia
g el s el 0470789965 0.470789965
9 g L
10 &l s Y
11 &l i s
12 el pas el jem
13 el jian el jaa

Sl a5 (p-value J) 0.47 o sl A il oda e J seanl) Jlaia)

JLaY) Alas) dad o LSQ.05 o
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_Z@:ZS%

OS85 8 Canill (o Az il a2y 138 5 2(0,05,3)=7.815 4l sl daidll
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4 Jla

0.5 o VI g satY Liebh s b iy o iy Al CESH (o cppdlill aal e
128 (e QUS Alae o slaall o giall b dadiall 8 clda Uax i
eled) Ja dadia JS LA Lkl cUadY) G s 4aiia 200 (5 sa ol
fosaa bl

ins 1 e Alaluia a6 A2:A201 Jaall (& Jaxi i daiea 1 dal)
Random _UaiData Analysis s Tools (» & Sladall Jial 200

: J4WS Number Generation

Data Analysis f'5__<|
Analysis Tools
Anova: '_I'wu—Factor Without Replication ~
o
Exponental Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

— - [

Mumber of Variables: | 1 | [ oK
Mumber of Random Mumbers: |2|:||:| | [ Cancel
Distribution: |Puissur1 " | Help
Parameters

Lambda =

Random Seed: | |

Output oplions

(%) Qutput Range: gB%2
) Mew Worksheet Ply:

) Mew Workbook
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A | E [ | D |
L daiall a1 1w Stats
21 0 min = =MIN(B:B)
32 0 max = =MAX(B:B)
43 0
o |4 1
65 0
1|6 0
8|7 0
9|8 2
109 0
1110 1
1211 1
13[12 0
1413 1
15 |14 2
- al Jas
E F | G |
Bin Obs Exp
0 =COUNTIF(B:B.E2)  =200°POISSON(EZ2,0.5,FALSE)
1 =COUNTIF(B:B.E3)  =200°POISSON(E3,0.5,FALSE)
2 =COUNTIF(B:B,E4)  =200°POISSON(E4,0.5,FALSE)
3 =COUNTIF(B:B.ES)  =200°POISSON(ES,0.5,FALSE)
=SUM(F2:F5) =SUM(G2:G5)
~CHITEST(F2:F5,G2:G5) =< =CHIINV(0.05,3)
G
A | B | © | D | E | F | G
1 il glha¥l o Stats Bin Obs Exp
2 1 0/ min= 0 0 1200 121.3061319
3 2 0/ max = 3 1 56  60.65306597
4 3 0 2 21 1516326649
5 4 1 3 1| 2527211082
B 5 0 200 1996496755
7 B 0
8 7 0 0.3476806 =< 7814727764
g 8 2
) 7.8147 Ad saall dall) (10 J8l (0.3477 JLiY) Alias) dad ) Jasdls

.
rd

L2 =0.05 A3 sina (5 siun Jie HEUY sled) () adainal L
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-5 Jbw
ai sy dsa e s elia el ) gl Lifetime sbadl ()
;‘él\ﬂ\ @J}.\l\

0.4 704 X >0
f(X)= ’
( ) 0 , otherwise

r Sl e caal s3ba 4303 1000 A
) i 5 2ny Jamy J Y pelivall el o Jlaia) sale -1
Al ey 5 6 53 O Jemy e liall Dl (f Jaia) sala -2

ﬂzﬁ:m Lsiall f st 220.4 a0 Allany) 26D 403 e

:Jadl
(3lSlaall S Hhail) dxpall aadins dad 1000 2 5l

X =‘711n(R), X ~Exp(4), R~U (0.1)

Random _taiData Analysis & Tools (»3 EXCEL (s 4sdia 8
32l edaid Uniform s s Number Generation
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Random Number Generation

Murnber of Variables:

Distribution:

Parameters

Between IZI

Random Seed:

QOutput oplions

'@' Qutput Range:

(") Mew Worksheet Ely:
) New Workbook

Mumber of Random Mumbers:

E | Lo |
|1|:||:||:| | [ Cancel l
|Uniﬁarm v| Help
| |
$AS2

R ~U (0,1) 11 50 O s sbiadl )5l (e 32lia 1000 s )28

A Jlae JalS) i =0 S¥LN(A2) Gl Jaxi B2 &)l s

A | B

R

EEEEN

0.382000183111057
0.100680562V61315
0.596434267708365
0.899105807672353

X

=-2.5°LN(A2)
=-2.5°LN(A3)
=-2.5°LN(A4)
=-2.5*LN(A5)

A | B |

ol

R X

0.382 2405835
0100681 5739506
0.596484 1.291756
0.899106 0.265886
0.88461| 0306522
0.958464 0106057
0.014496 10.58466

X ~EXp(0.4] (e 824L3a 1000 (ohona 138 5

Cadat Cuay liall S X ).M‘QU\:‘:‘JLS):‘S“}LSM\&H\J%J‘

Ledsn 3 el ol e Ll
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[ @ H I J [ kK T L M M [ O P [ a ]
Bin Frequency @ Cumulative % R
0 0 0.00% Histogram
1 357 35.70%
2 108 55.50%
3 129 65.40% 400 + T+ 120.00%
4 103 78.70%
5 73 86.00% 1 M
i 50 91.00% 320 + 100.00%
I I— 1 3007
9 18 97.90% > 250 4 T 80.00%
10 5 92.40% =
1 ossom| 2 2007 T 60.00%
13 2 99.70% = 7
3 I 1 4000%
' 100 +
4 [+]
50 __/ 20.00%
O T T 1 1 T T 1 T O_OO‘%}
012345678 9101112131415
Bin

P [\ S PREN P

Class Interval

Relative Frequency  Cumulative Relative Frequency

X <0
0<x<I
l<x <2
2<% <3
3<x <4
4<x%<5
5<X%<6
6<x<7
T<X <8
8<Xx <9
9<x <10
10<x <11
11<x <12

0
0.357
0.198
0.129
0.103
0.073
0.050
0.024
0.027
0.018

0.005
0.010
0.001

0=P(X <0)

0.357 =P (X <1)
0.555=P(X <2)

0.684=P (
0.787 =P (
0.860 =P (
0.910="P (
0.934=P (
0.961=P
0.979=P
0.984=P

0.995=P

(

(

(X
0.994 =P (X

(X

X
X
X
X

X

X
X
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12<x <13 0.002 0.997=P (X <13)

13<x <14 0.002 0.999 =P (X <14)
14<x <15 0.001 0.999 = P(X <15)
15<x; 0
Jsad o

G gin 5 aay Jamy J Y eliall adl o) Jlais) -]
P(X 25)=1-P (X <5)=1-0.860=0.14
Jsaadl Gl 3 ganll (e clla
G 5is 6 93 Om dary (eluall il () Jlaia) -2
P(3<X <6)=P (X <6)-P(X <3|
=0.910 - 0.684 = 0.226
sl & Gl 3 gl aladinly Liay
3
) P(X <5)=[ 0.4e 0% =] 04

=0.864664717
1-P (x ss)=0.1353353

2) P(3<X <6)=]0.4e 04

—0.4[3) —0.4[6)

=€
=0.210476259

e AS) A ol il e J seandl) il 8 ol @llaa o Jasdls

(e
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el Juadl
rAail) g Sl
1Al Jadl)

s Jlia

5 1395 ale Aoy (e dSlaall 345 0 (ol 2o Jiay JU) Jgaad)

1400 ple
1400 1399] 1398 1397] 1396| 1395
513|460 407| 331| 257| 212 e
ool

L SEEB 5 A Gserdl S Gl Jsaadl by Jas

leans )y o glaall il )

B A
e el s d| 4
212 1395 2
257 1396| 3
331 1395 4
407 1396| 5
460 1395| 6
513 1396 7
B A
o ldall 22 L"'“L
212 1395 2
257 1396 3
331 1397 4
407 1398 5
460 1399 6
513 1400 7
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9V 3 gae 8 an )l Ay e Jaxadl

E3 Microsoft Excel - Book1

File Edit View Insert Format Tools Data Window WB! Help Acrobat
Dot &RV FBRBR-T v- &= B4 [e s -3, A

d T ¥ gﬁ - » @ 5 ChartWizardF@ g @ 'i’pc lq(—’
A1 - &

a1l 4 gad

il gyl HLAA) 3380 yedana

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types ]

Chart type: Chart sub-type:
M -
= ol =EA
|ﬁ Line
Q@ Pie
. XY (Scatter)
iy Area I |
@ Doughnut I Il.llll,
il Radar —
@ Surface e @
®: Bubble
i Stock |
Clustered Column. Compares values across
categories.
Press and Hold to Yiew Sample ‘

Cancel | Mext = | Einish |
3Ll yelad XY (Scatter) Ltas
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Chart Wizard - 5tep 1 of 4 - Chart Type

Standard Types | Custom Types ]

Chart type: Chart sub-type:
|_“_ Column -
B Bar * .
|2 Line e "o,
(B Fie

‘ Area

i@ Doughnut
iy Radar
@ surface

@ Bubble
i Stock

Scatter with data peints connected by
esmoothed Lines.

| Press and Hold to View Sample |

Cancel | | Mext = | Finish |

3L jelad Next Jawasl

Chart Wizard - Step 2 of 4 - Chart Source Data E|fg|

Data Range l Series l

600

500 "

400 //‘_t__,_,-*"

300

200 "

100
0 : :
1394 1396 1398 1400 1402

Datarange: | S ETETTIUE-TY, E3
Series in: " Rows
{* Columns

Cancel < Back | Mext = | Einish ‘

33Ul el Next Jaraal
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Chart Wizard - Step 3 of 4 - Chart Options

Titles } Axes ] Gridlines ] Legend l Data Labels]

Chart title:
| & 1400 5 1395 _sals 51395 e oo A L gaal 2
Value (%) axis: = 1400
| Al
e (1) 600
Value axis:
3 L00 &
| o | 7
_g 200
| 0 . .
1350 1385 1400 1405

Cancel | < Back | Mext = | Finish |

3alalf )@_k:\ﬁmext .LMT eﬂ JJLAA.“ ;La.mij (u.u)ﬂ u\).tc d;.j

Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

lmll | ¢ Asnewsheet:  [Chartl

s By

all * As objectin: E_j
Cancel | < Back | | Einish |

i Finish Gl bal

J [ H G F E D E B A
R e s a1
2 1400 51395 ol G 48l )ial) 23 212 1395 2
257 1396 3
600 331 1397 4
407 1398 5
500 s 460 1399 6
/./ 513 1400 7
8
3 400 5
2 10
7 300 i

il

T .// 12
13
14
100 15
I i
1394 1395 1396 1397 1398 1399 1400 1401 18
FEWR 19
20

168



Al Aadaial) Ja0a 5 e dile Jascalls @l g man Sl JSE (g cpand V)

JaSinl) 328l ylana

o) dad 2

600

500

400

300

200

100

0

Format Plot Area

Border

" Automatic

" Mone

(¥ Custom
style: | ———
coor: [ ~

Weight | —— =

Sample

H G F E D C B A
ol e adl 1
212 1395| 2
21400 51395 4l O A il G Jadd) 20 257 1396| 3
331 1397| 4
407 1398| 5
460 1389 6
. 513 1400] 7
8
/ 9
10
/ P 11
Format Plot Area... 12
Chart Type... 13
/ Source Data... 14
Chart Options. .. 15
Location... 16
17
Chart Window 1 8
: : - - Clear 19
1394 1395 1396 1397 1398 1399 1400 1401 20
o 21
22

338l yeld Format Plot Area ,lias

Area

" Automatic

(" None
EEEEEERENR
EEEEEEREEREN

O O HEER
O O H N
| | |
| EEENR
Fill Effects...

o]

Cancel
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Format Plot Area

Qi) Jy

Patterns
Border Area
™ Automatic ™ Automatic
" Mone " Mong
Q@I EEEEEEEE
EEEEEEERER
Style: _—
[ | EEEEN
coor: [ ~] | | W W
Weight: | — =
| | [ |
HE EEEN
Sample Fill Effects...
oK | Cancel
) am ) b Ciy gaill (3520 ) 3
| H G F E D iz B A
oo dadl dae FEWR |
21400 351395 e G A 31 G jaad) 220 212 1395 2
257 1396 3
600 331 1397 4
407 1398 5
460 1399 6
—*
°0 513 1400 7
8
400 9
4 / 10
3 300 11
200 13
14
15
100 16
17
0 T T T T T . 18
1394 1395 1396 1397 1398 1399 1400 1401 19
FER 20
21
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:Jua

Oisabad) s ALl 8 IS 5 oS A A gl s S ) Jgaal
- 1400 51395

1400 1399| 1398 | 1397 | 1396| 1395 4ad)
375 343 322 273 209 177 o2l e dac
B

138 113 85 58 48 35 o2l e 2ae
&Ly)

Gebal) JUiall 8 Lilad LS a0 (0 5S3

H G F E D c B A

[T TR - T dad)|
400
35 177 1395
350 Wt 48 209 1396
200 / 58 273 1397
/ 85 322 1398
250 / 113 343 1399
T s sl 138 375 1400
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ol
3 _
P2—3
s Jlia
B OB S 15 0B S 2 L) )k s
:Jadl
15p — 3
P, = Gkl e
A B
1 n= 15
r= L
3 |Combination of 2 out of 15 = 105
o
15p, =105

Ay gludia o Ll Jala Jaalal)

_SA n :n1+n2++nr L)A¢«l:\-ﬁ)y‘ L)A nl,nz,...,nr Jlﬂ\j&;‘ Lé)L .

n!
n!'n,t--n;!

AL o
MULTINOMIAL(number 1,number 2,...,number r)
:Jua

Probability 4l s g s 3 3k 2o
:Jad)
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Csllaall (5 Bas g5 pe 1 SE Cagyall A g5 pa 2 S o a2 llia

s
I
2021
IS Ju) 3138 2a 53
A B
1 n= 11
2 ni= 2
3 nz= 2
4 ns= 1
d] ns= 1
6 ns= 1
7 ne = 1
8 nr= 1
9 ng= 1
10 ns = 1
11 | Number of the combinations = =MULTINOMIAL(B2:B10)
Al S
A B
1 n= 11
2 nt= 2
3 nz= 2
4 nz= 1
5 na = 1
6 ns= 1
7 ne= 1
8 nr= 1
9 nes = 1
10 ns = 1
11 | Number of the combinations = 9979200
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REECIV PR Mjgégﬁj% Gl Laxdind 5kl Jall 8 Jasy

. ) . ) o 11 sl
On il deanty AV T (8 Ol B OY iy A5

11 . L. o o e &
Qp%M\um\}xuﬁeu\ga@gjw@\euﬂ\tw

o Ja 0535 stk Radl slad (S e L s T anss o]

oY) Alasiu LA 8
= MULTINOMIAL(2,2,1,1,1,1,1,1,1)

.l
A1 . % =MULTINOMIAL(2.21.1.1.1,1.1.1)
A | B c D E F
1_[(9979200]
: Jlia

4 SN a5 Chum (e 0 S0 a6 Jlans 8 a5 (S Ay o4

Compm o b b [ s Usmsig sl 503 glajleg sill e Ol b

:Jadl
8!
_ 0ol gtk
4131 T
1 SIS o sllaall aa 5
A B
1 n= 8
2 nt= 4
3 nz= 3
4 n:= 1
5 | Number of the combinations = | =MULTINCMIAL(B2:B4)
Al
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A B
1 n= 5]
2 ni= 4
3 nz= 3
4 n3= 1
5 | Number of the combinations = 280
B)ﬁ:\.}a j

Al - f =MULTINOMIAL(4,3,1)

A B C D E

1 | 2801
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:Excel aladialy claiay)
Aylaall 3ale) (3 k5 3Saall (31 yha e VLAY Lal s3 (ia jaliud (8 gu
. Resampling Methods
sdus) (B e ganall Juilall Agilaial) clBlal)
A¢ =NOT (A) NOT (logical)
A UB =0OR (A,B) OR (logical 1,logical 2, ...)

ANB :AND(A,B) AND (logical 1,1ogical 2, ...)
140 Jia Adas (0 BlSLae
s sinall Alaall A5l Ja i g oA e Alae oy Ailae Yl (Slad g
5 ) iaall T e S e s simal) anslly H Sl seall Sl
1) 6 sbuita g sl (e 51 seds Jlaia)

P(H)=P(T)=0.5

2 A 2 51 g BlSLaall o) ja) S 85 e 1500 Adend) 0 i JBA 124
Ol G O 5858 S Lo ) G35 ) gom Lo 5 el il o s 5]
onall OY LA &l jasa il
;‘"Aﬂ\ Jadl Jus) (e dndin =

A B C D E F G H | J K
Prob. CDF Face Sample n Prob.

05 0 H =VLOOKUP(RAND(,$C$2:$D$3.2) Number of H= =COUNTIF{SE$2:$ES1501,"H") |Prob(H) = =G2/G4 emmor1= =0.512
05 05 T  =VLOOKUP(RAND(.$C$2:5D$3.2) Number of T= =COUNTIF(SE$2:$ES1501,"T") |Prob(T) = |=G3/G4 error2= =053
=VLOOKUP(RAND(),$C$2:$D$3,2) | Sample#=  =COUNTA(EZE1501) Prob=1 |=I2+3

N =

1 B2 Al cllysiae G35 G2 5 E2 WA & dslhal) 45 gall JaaY

=VLOOKUP(RAND(),$E$2:$E$1501,2)
& (Psthal) Aindl paa 2303 E1501 4a) s wty B2 A48 (5 s
Jax G2 sl

208



=COUNTIF($E$2:$E$1501,”H”)
51 G3 Aal b Ja il g diaall 3 el 230 2ay 138

=COUNTIF($E$2:$E$1501,”T”)
bl JSED 8 LS il A et 2 Aiaal) 3 UKD ane aay 13

LAl i

A B v D E F G H I J K
1 Frob. CDF Face Sample n Frob.
2 05 0H T Number of H= 751 Prob(H) = | 0.500667 error 1= -0.00067
3 05 05T H Number of T= 749 Prob(T) = | 0.499333 error 2 = 0.000667
4 T Sample# = 1500 Prob =1 1
5 H
6 H . .
7 H g dles s 5l8lan
8 T
9 H 17
10 T 0.9 4
11 T 08 4
12 T
13 H 7
14 H . 061
15 H é'l\ 05
16 T 0.4
17 T 0.3
18 T 02 |
19 T
20 T 011
21 H g
22 H H . T
23 T el da sl
24 T

(et A e Jiasigdadiall lua Ay FO #Uda e Laaally
IS ae Lle L sty (g (5 ) S = Haall ¢ LS 40 e dlaal 40a 5 1500
sla) JS o Uadll g iV laay) a8 LY ¢ sl
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.du‘

JusS) (e dniia 8 U Jaa) ) 03 A Fie 2 g8 dadad ) 3lSLaa

A B c D E F (]
1 | COF Face 151 Throw 2ncd Throw 3rd Throw HHH HHT
200 H  =VLOOKUP(RAND(),COF 2) =VLOOKUP(RAND()COF 2) =VLODKUP(RAND() COF 2) =IF(ANDSGI="H" $D2="H" SE2="H"),1,0) =IFAND{SC2="H" $02="H" SE 0)
305 T =VLOOKUP(RAND{)COF 2) =VLOOKUR{RAND()COF2) =VLOOKUPRAND()COF 2) =IF(ANDSCI="H" $D3="H" $E3="H") 1,0) SFANDISCA="H" $D3="H" $E3="T"),1,0)
H | K
1 HTH HTT THH THT
2 =F(AND{EC2="H" SD2="T" SE2="H"),1,0) " S02="T" SE2="T"},1,0) =IFAND(SC2="T" 8D2="H" SE2="H") 1,0} =IF{AND(SC2="T" 5D2="H" SE2="T") 1,0}
3 =F(AND{SC3="H" 303="T" SE3="H"}1,0) " §03="T" SE3="T") 1,0) =IF{AND(SC3="T" SD3="H" SE3="H"), 1,0) =IF(AND(SC3="T" $D3="H" SE3="T"),1,0)
L M N (o] P aQ R
1 TTH T Murst be 1 #HHH = "=SUM{F F 1
2 |=IF{AND(SC2="T",5D2="T"SE2="H"),1,0) =IF{AND{$C2="T" $D2="T",5E2="T"},1,0) =BUM(FZM2) #HHT = "=SUMIG.G)
3 =IF(AND(SCI="T" SD3="T $E3="H"),1,0) =[F(AND(SCI="T" $D3="T" SE3="T"),1.0) =5UM(F3M3) #HTH = :=SUM€H Hj
4 | =IF{AND(SCA="T" $04="T" SE4="H"),1,0) =IF{ANDI{SC4="T" $D4="T" $E4="T"),1,0) =SUM(F4:M4) HHTT = =5SUM{T)
5 |=IF{AND{SCS5="T" SD5="T",SE5="H"),1,0) =IF{AND{SC5="T" S$D5="T"SE5="T")},1,0) =EBUM{F5:M5) #THH = : U0}
6 |=IF(AND(SCE="T" $DB="T" SEB="H"),1,0) =[F{AND({SCE="T" $DB="T" $E8="T"),1,0) =SUM(FE M) #THT = "=SUM{K K)
7_|=IF{AND(SCT7="T"5D7="T" SE7="H"),1,0} =IF{AND(SCT="T" $D7="T"SE7="T"),1,0) =SUM(FTMT) #TTH= "=SUM{L'L)
8 | =IF{AND(SC8="T" 308="T" SE8="H"),1,0) =[F(AND(SCE="T" $D8="T" SEE="T"),1,0) =SUMIFE&ME) HTTT= "=SUM(MM) IR
9 | =IFAND(SCE="T" $09="T" $E9="H"),1,0} =IF{AND(SCE="T" $09="T" SE9="T"),1,0) =SUM(FS Mg) n= | =SUM{P1P8) | mustbe= =SUM[NN)
10 =IF(AND{$C10="T"$D10="T" SE10="H")}, 1,0} =IF{AND{3C10="T"5D10="T" SE10="T"),1,0) =SUMF10.;M10)
11 | =IF(AND(SC11="T" $D11="T" SE11="H"),1,0) =[FAND(SC11="T" i "SE11="T" =SUM(F11.M11) P{HHH)= =P1/P9 ERROR= =0.125-F11
12 . ¥ SE12="H),1,0) =IF(AND(SC12= E12="T")1 =SUM(F12:M12) P{HHT)= =P2iP9 ERROR= =0125-P12
13 3="T"8E13= H"} 1,0) =IF{AND{SC13= E13="T"),1,0) =BUMIF13:M13) P{HTH)= =P3/F9 ERROR= =0125.F13
14 = 1 =l iA.NI ISC ‘I-L E14="T")1,0) =SUM(F14M14) P{HTT)= =PAP9 ERROR= =0125.P14
15 = 11, =5UM{F15M15) P({THH)= =P5/P9 ERROR= =0125-P15
16 " SE16="H"),1,0) =5UM(F 16:M16) P(THT}= =PGP9 ERROR= =0.125-P16
17 SE17="H"),1,0) Y B =SUM(F17M1T) P(TTH}= =P7iP9 ERROR= =0125-P17
18 | =IF{(AND{$C18="T"$D18="T"SE18="H")}, 1,0} =IF{AND{SC18="T", SD18 T SEiB =SUM(F18M18) P(TTT)= =P&P3 ERROR= =0125-Fi8
19 | =IF(AND(SC19="T" $D19="T" $E19="H"),1,0) =[F(AND($C19="T" $019="T" $E19="T"),1.0) =5UM(F19.M19) Total Prob =SUM{P11.P18) | Sum of err =SUM(R11.R18)

¥ C2:E2 WAl & Uiy CDF olises A2:B3 Jlaal
=VLOOKUP(RAND(),CDF,2)

C1504:E1504 s Ciduw &
r Sl F2 4all 8 Jax ki HHH Lale 30 o ga sl Jasdl S
=IF(AND($C2="H”,$D2="H",$E2="H"),1,0)
LAY s da Jie dlls G Jaad) et Fn il ) F1504 (s Gy o
+ ) bl JS8 Jpatid Leia A8l (e oS
M2 Sin s G2 WAL F2 LAl ot (LD peodll £18 (8 pa Jariaid
) Al in LAY 038 ot 50 g sl 4 AdaaSlal dnaliall il i

& el puzai o Y
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Al B [ D E FIG | HJI J[IK LM N 0 P Q R
1 | CDF Face 1st Throw | 2nd Throw | 3rd Throw |HHH HHT HTH| HTT THH| THT TTH|TTT Mustbe1 #HHH= 199
2/ 0| H T T H 0 0 0|0 O0/0 1.0 1 #HHT = 196
3|los5] 1 H H H 1.0 0/0 0/0 00 1 #HTH = 192
4 o 0 1 #HTT = 167
5 e 3 A e Alee e Bl 0 1 #THH = 189
6 0 1 #THT = 190
7 0.25 0 1 #TTH= 189
8 0 1 HTTT = 182
9 oo 0 1 n= 1504 must be = 1504
10 ’ 0 1
11 0 1 P(HHH)= | 013231383 ERROR= -0.00731383
12] 0% 0 1 P(HHT)= | 0130319149 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)= | 0125664894 ERROR= | -0.000664894
16 0.05 0 1 P(THT)= | 0.126329787 ERROR= | -0.001329787
17 0 1 P(TTH)= | 0.125664894 ERROR= | -0.000664894
18 . 0 1 P(TTT)= 0121010638 ERROR= 0003989362
;g HHH HHT HTH HTT THH THT TTH T (1) 1 fIGialEroD L Sumipfiem L
21 el ol 0 1
22 0 1

Jie 43 slaall il Jaxs 3lSLaall () (o 2STEU CLLLED (jany Linia g Jaa
Q9:R19 ¢+ sP19 sRY LA 3N 2 saall
Lidaian Lal a5l st g Aniall il alay 5 Agle il Liay) 51SLsaal) o
F9 7l
faall S35y sa ) seds Ao Al alall i A jealic aae aa g U eV
S2 & day s sl

=[F($C2="H",1,0)
1504 A A salic 230 ey S2:S1505 & sene .S1505 (i fasiy g
L 58 5=8*SUM(S2:S1505)/1504 il jaliall sae ()5S 4 )
1 P21 Adall iy
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0
#HHH =
#HHT =
#HTH =
#HTT =
#THH =
#THT =
#TTH=

n=

P(HHH)—
P
P
P
P(THH)—
P
P

Total Prob

#A=
#B=
#C=
#ANB =
#AUC =

P
183
177
188
196
201
198
179
182

1504

0.121675532
0.11768617
0.125
0.130319149
0.133643617
0.131648936
0.119015957
0.121010638
1

3.957446809
7.031914894
2.122340426
3.957446809
6.079787234

must be =

ERROR=
ERROR=
ERROR=
ERROR=
ERROR=
ERROR=
ERROR=
ERROR=
Sum of err

1504

0.003324468
0.00731383
0

-0.005319149
-0.008643617
-0.006648936

0.005984043
0.003989362
0

A O 000 20200 a0 DA oo DO =W

PN e R I o e USRI ' U TN AR DU U ', DU U PO PR O P Rl o s I |

) JAx J8Y) e saal g5 ) s seda e Al

=[F(OR($C2="H",$D2="H",$E2="H"),1,0)

ANB ALC

[ R an Bl o Bl e B o o Bl o B o Bl e B o Bl o B o B we B e Bl B o B o B B o R o g e B g B oo

Y == = S R Y R R R o S g N = Al = = =]
Do a0 ala a0 s O aa oo ao

ol B Aalall 13<a

T2 & S

e O e darally Al g Ju) 8 I il p33%) T1505 (s G
A8l A8 ) Gty 5 (Jlaal) Akl Lednsi el A0A]) LI 2ay + Adle

B yalic 22 aas

Al 85 sy V) A ) B ALS ) geda o Al Dol C dalall

=[F(AND($C2="T",$D2="H"),1,0)

U2 bl Ja

V2 & A8 Jax AAB Gasll Jiddly g
—IF(AND($S2=1,8T2=1),1,0)
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—IF(OR($S2=1,8U2=1).1,0)
5L AC 2agigbaal gy palic (AmB)C S ACUBC 5 AC cilaall

S
—IF(NOT($C2="H"),1,0)

s Jlia
O by sa o Jgeandl Jlaia) an gl | 045 pe 45 i 3 683 Anlal 808
IS (S

A B Cc D E [E 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)
3 05 T |2 =VLOOKUP(RAND(),CDF,2) =VLOOKUP(RAND(),CDF 2) =IF{(AND($D3="H" $E3="H"),1,0) P({HH}) = | =H2/2000

A B iz 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

0.25 & Akl dadl of Jaay

s JUia

sy el 45y sa jseda A il I (4 pe A5 Fie 3 580 dadad S
) e saal 53 5 sa sedaiCs V) Al A4S 5k iB

il Y LaadU ) jaie slSaal) (31 sk e aa

P(A),P(B),P(c),P(AmB),P(AuB),P(m),P(B mc‘),P(B‘uC‘)

: al JAd JuS) (pe dndia &8
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D2 =>=VLOOKUP(RAND(),CDF,2)
E2 => =VLOOKUP(RAND(),CDF,2)
F2 => =IF($D2="H",1,0)
G2 =>=IF($D2="T",1,0)
H2 => =[F(OR($D2="H",$E2="H"),1,0)
2 => =[F(AND($D2="H",$D2="T"),1,0)
J2 => =[F(OR($D2="H",$D2="T"),1,0)
K2 => =[F(NOT(OR($D2="H",$D2="T")),1,0)
L2 => =[F(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 slhdl 4l anal Cauliall laud) Al Jin baec ) aes g
i Al aaa e andli g 320e Y1 IS il sine aaa 43 (=2000

A B C D E F G H |
1 CDF Face Obs. 1st Throw 2nd Throw A B cC AnB
2 0 H 1 H T 1 0 1 0
3 05 T 2 T H 0 1 1 4]
J K L N O P
A B AUB BnC BucC
1 0 0 1 P(A)= | 05105 (True=0.5)
1 0 0 0 P(B) = 0.4895 | (True=0.5)
1 0 0 1 P(C)= 0754 (True=0.75)
1 0 1 1 P(4~nB )= 0 (True=0)
1 0 0 1 P(AUB )=| 1 (True=1)
1 0 1 1 PiZ_B )= O (True=0)
1 0 0 0 P(B~C )= 0246 (True=0.25)
1 0 1 1 P(BwC )= 07565 (True=0.75)
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Al il e P 3 ganl) 3 3 5 il dax3 O 3 sanl) b il aaY
:Jla
Judia) o sy 49 gdie 48 3l 50 5 1 O dsasaall A8 Y1 (e a8 H8d)
(S sbuiia o ) ) sela

Lglielina 44 280 0 5S of Jldia) ol

2 1/50 =0.2 Jwiay) Jad & A dseadl 850 A 1 (e a8 Y1 JA
Tools => Data Analysis U] 4 )l 46l (0 B 3 geall WA aaea
338l jelad => Random Numbers Generation

Random Number Generation

Mumber of Yariables: |
Mumber of Random Numbers: 10000 Cancel

Distribution: |Discrete =l ﬁ

Parameters
Value and Probability Input Range:
§AS2:SBS51 E=

Random Seed:

Qutput options
* Qutput Range: sCs2 EY
" Mew Worksheet Ply:

™ Mew Workbook

OS5 Ailaall g A 3 sanll 8 N2eY) 50 1000 Leana 3aal s die Al g of
C asanll 3 Aiad) (53855 B 3 gl 8 Y LaiaY) G
dandll J A w2355 C 2 geall G333 440 10000 (e 4 sSall Lial) e
Y e e

=MOD(C2,4)
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G4 e Ll J ) aill aiea D Jlae el Ledas 5 D2 440 b
0 s sbosell LDAY 230 32 53 S D 3gendl 30 Al aah Cigus C 2 saal
Y 22D dsenll B

=COUNTIF(D:D,0)
4 Lo Gandl) Ji 208 10000 Jual (0 3082416 o 2335 B2 Lla)

BUCST ST
P(A) =0.2416
o Aokl dadll o Bl lgliclae 4 e Jgasll Goall g A G
0.24
A B C D E F G
1 X P(x) Sample | Div. By 4  How many
2 1 0.02 20 0 2416
3 2 0.02 6 2 P(A) = 02416 | True=024
4 3 0.02 30 2
s JUia

O e $3 gl Lagi ol (5 6 o Jain) sale el )l (g (i 55 U ial 1Y
elagndd 526 i dd )52 A I Caalll G4 2

Cagas axlll (3) 55 2o Jacioda g B aganll (852 (A 1 e aBY) Jans
56l Jseds Jaia) Jani lagudl §5Y) 52 (i 527 (e pliY) iia
DL A Hl) Al (e Jlaal) 480 Leaiuts 5 C2 4dadl A (= 1/52)
Jaxi s Random Numbers Generation & Data Analysis & Tools

r Sulls @bt
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Random Number Generation

—

Value and Probability Input Range:

Mumber of Variables:

MNumber of Random MNumbers: 10000 Cancel
Distribution: |Disgete ﬂ Help
Parameters

" New Workbook

&BE2:6CE53 E3|
Random Seed:
Qutput options
{* Qutput Range: sDk2 S
" Mew Worksheet Ply:

10000 cad Gaula S5 Y
(8 ) g aat Al Glaalidl dae 2
Y
=[F(AND(D2>26,E2>26),1,0)

485l (Alas) L3 10000 (o 13
223 S0 3 panll d Al 4, 50l de
VF2 adall A Jax sl (el g

2.:‘.\“ é..\.\..\ .1-5“.\ )ﬁ_é O j g‘.{}u} aﬁ)ﬁ L.):\:\:\MJ\ [JA ds QLL.!\S \.5;\ ]_ ‘ELL’_“\-HJ \..J.Q

—COUNTIF(F:F,1)

) Jaa g s F2

22 g (8 5 Led Hedat Al & pall dae a5 ] (g0 Al LAY 2ae lasy
8 e Jiasi (10000) sl ana e daell 138 dandy (i) A

o sthaal) Jlaiadl]

A B 0 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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1

Ayl dadlly 45 jlie Le Lo 534883 a5 0.2495 (o 3 al daill) o LaaY
g Bas) s 5aalia B2A et 3LSLaall 8 Laila Cany LS (S5 0.245
Ledans sia 30 5328l 30 ce JBY il (e die e Jpaallla ) S5

A )¥e e diast S
:JGa

A0 8 die Al plians S (o pdie 5l jea ) S e e (g sing G saia
Lo Lagh sl (S0 0585 o Dl aa ol (5 LAY asaal 5 (45 S (e
celasbendd Sy (@ el osuandd Sy (
gl Oy el Y
O Al Amall 3 Cplas 2 Lgagen S (e ISV dasdl) 3 e
5 0588 o T L ey A0 5 (5Y) Al 8 s 30 ) S
: AUIS ¢ Ly 3y saiadll
>V Jad D2
=VLOOKUP(RAND(),CDF,2)
o elandl 3 S0 D0/30 56 el 3 S0 10/30 Jaisly Sl SI oy (53
DoY) Ja B2 8 dlaal A s
=IF(D2=$B$3,VLOOKUP(RAND(),CDF,2),"")
(A F2 e elian sV 5 SI el 1Y dad il S (g play 53
=IF(AND(D2=$B$3,E2=$B$3),1,0)
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Y ol 4 sanall 5 )S) (o hare eliay ()5S Al Al Ligel) Lol axe Gy
G2 s Y slian

=COUNTIF(F:F,"=1")
3 S0 ) (ara ¢liay 40l 3 S0 o da i 8an ) digal) Ll aae Gy
slaan Y]
Jia¥) 50,4369 5 s o slhaall Jlaial) yass of Jul JSal 8 Jaadl
. -0.00012 (s s o) ¥ 138 8 Uadl) o Laad LS 0.43678 (5 kil
Jsanllla ) S5 Camyg5aa) s3aalia 33 it 5lSLaall 8 Wil Ui S5 LS
e Juan (S lehas 5ie 330 5320080 30 oo JEY < ikl e die o
s o

BISlaall il a8 <)

A B C D E F G H
1 CDF Ball Sample#  1stDraw 2nd Draw =~ AW 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 0436782
5 4 R 0 error=
6 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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G S Jied) 08 s o) Al 3 51Ska o] ol allall o 5
(Al A

:Jua
(e diie G elian B S (e 5ol jea OIS Lde o (5 gian (§500a
1 56l pea 83 o Jpanll Jliia) sale 40 sl 44 jhay il £4
sy
DY) JRd Jas) (e dadia
=VLOOKUP(RAND(),CDF,2)
las 4 Say 1 Ll aas G Jlad) 48 a5 D2:G2
Y
—CONCATENATE(D2,E2,F2,G2)
2al 5 0aiD2:G2 (e WIAY 4 (o paill e
Y
=[F(H2="RRRW",1,IF(H2="RRWR",1,IF(H2="RWRR",1,IF
(H2="WRRR",1,0))))
Ang ] )l elian ] sel jea D) S 3 e S8 Al Clad) any
e Al Aal) o 2o g8 ] (5 sa0 AU DAY 2ae 0 5S0 13¢0 5 0 il
i Al aan e 2aal) 138 dandy o gllaal) JLdiaY) aa 535 o sllaall Ja il
;.
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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
WWWw
RRWW
WWWW
WWWR
WWWR
RRRW

J K
#inA 2652
P(A)= | 0.096771
True = 0.0876
error= | -0.00917

=J

000~ |3 N &M=
N oo e® NS oA w N
DEZE=D=D==D=ED
DE=E=ZD=ZD=ZDE=E=
D= EEEmEmE
ZEmm==z=z======
—\OC)C)ODC)C)C)C)OC):D.—

s Jlia
e 20 % g [ AaSlal) cilS 5 T, T, T SlisSle 236 45 ghacaa
Go 50 % i T A3Skal g ¢ zUY) (e 30 %o i IT A4Slall 5 ¢ sy
3 4% » il o SO QUSLl Cumal) ZUSY) A ulS 5 ¢ Y
2% 5 3%
LA VLYl ¢ ) pdie IS5 LY (e baa 5 Al 134
¢ dma Y e dpanal) Baa sl 5% O Jlais) a e (i
S 21 e 585 o Jdinl s Lad Ame Ay sl Ban ) iSAY (i
I
A Jaal Jus) e dadia

A B C D E F G H
1 CDF Machine CDFI Typel CDFI Typell CDFI Typell
2 0 I 0 D 0/ Dl 0 D
3 02 Il 0.02 Gl 0.03 Gl 0.04 Gli
4 0.5 Il

ooV Jad sl Al aas Sin g ] (e Adliiia a8 ) JAST T 2 gend) b
J2 &S
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=VLOOKUP(RAND(),CDF,2)

S K2 (8 V) Al Lgia conoidt AN (S (e sl (Slag 138
=IF(J2="I",VLOOKUP(RAND(),CDFI,2),IF(J2="1I",VLOOK
UP(RAND(),CDFIL_2),VLOOKUP(RAND(),CDFIII,2)))

L2 4 ye¥) A0 clSlall aal (e 4 sasall YY) Bas 5 & 53 20a,
=[F(K2="DI",1,IF(K2="DII",1,IF(K2="DIII",1,0)))
M2 & a5 camall Uy 2asy
=[F(K2="DII",1,0)
LAY AL dpmal) Slas 5l IS (e 401 S (e dpamal) Bas 5l dasy
s1aal 55 H0iall cVLaiay)  asd dlieallS
| 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

:Jba

4 S (3 sanall g ela g Gl K6 ¢ elian @l S 4 4 J ) 8 saua
Aie O yidl o Ll glie Gualicall aal jad) | elagw el € 3 celiancdl S8
D aa ) Al pde 45 Hlays S
gl Lei gl gmnadd) 3 S0 088 of Jial (d
Gsinall e 05S8 G Jlatial 58 La elagas Ledl an 93 S pidl 13 (i
CJaY)
tJuS) (e dndia 4 U Jaal
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A B C D E F
1 CDF Box CDFB1 BallB1 CDFBE2 Ball B2
2 0 Box 1 0 W1 0 W2
3 0.5 Box2 04 B1 07273 B2

H |
1 Which Box Which Ball
2 |=VLOOKUP(RAND(),CDF,2) =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
#B1 | =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 Ball B2
2 0 Box 1 0 W1 0 W2

3 0.5 Box2 04 B1 07273 B2

;G._‘a\lﬂ\

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

1 Box 1 B1 1 1 P(Black)= 0432 True = 0.436

2 Box 2 B2 1 0 #B1 2970

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

4 Box 1 W1 0 0 ERROR1=| 0.004

5 Box 2 B2 1 0 ERROR2=| 0.0005
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s Jlia
A Al bl (G e 43 Jie Ala (ge 1 A sdall 4 il

S ={HH HT THTT |

soalall Heall aae =X o lal) puaiall el
BESC
X ({HH }j:z, X ({HT }):1, X ({TH }j:l, X ({T }j:o
AiSaal) X ad Jandl s Al giiall 4 jail o2 Slat i g
&b (Aad) a2n) 1000 Y 1 28,0 Ja3 CDF awY) A2:B3 Jiadll (oans
Y D2 5C2 WA 8 Jad & C 2 seal
=VLOOKUP(RAND(),CDF,2)
eI F2 Al A
=IF(AND(D2="H",E2="H"),2,IF(AND(OR(D2="H",E2="H")
,OR(D2="T",E2="T")),1,0))

el 9!
=COUNTIF(F:F,2)/MAX(C:C)
=COUNTIF(F:F,1)/MAX(C:C)
=COUNTIF(F:F,0)/MAX(C:C)

o
P(X =2), P(X =1), P(X =0)
by, Al e
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A B C D E F G H | J K L
1 CDF Face Sample | 1stDraw  2nd Draw X Possible V. Estimated Prob.|  Prob.
2 0 H 1 H H 2 X=2 P{X=2) 0.267 0.25
2 05 T 2 T T 0 X=1 P{X=1) 0.494 0.5
4 3 H H 2 X=0 P{X=0) 0.239 0.25
5 4 T H 1
B 5 H H 2
7 6 H T 1
8 7 H T 1 .
9 8 T T 0
10 9 T T 0
11 10 T H 1 05
12 11 T H 1
13 12 H T 1
14 13 T H 1 04
15 14 H H 2
16 15 T T 0 s
17 16 T H 1
18 17 T T 0
19 18 T T 0 02
20 19 H T 1
21 20 T H 1
22 21 H H 2 e
23 22 H H 2
24 23 T H 1 >
25 24 T T 0 X=2 *=1 X=0
26 25 H H 2

LaY sy die e Jeani FO #lide o Tainallyy el zali il
X sl Aallaia ) ALK a)a) il el Jia a5 AEY) ALE Lo glasl

:Jla
138 e 6 I 1 aEYL gl o a e o Fie aSa ;A gdial) 4y il
B dS 8 eV an gl e s jalal) A8 Y Cila s (4 e xSl
Jeniall L€aall 2@l 5 ojallall A8 Y1 ¢ sama =X 1 sl yuaiall (i yil
X =23,4,...,12 AX S bl
Jad) ais C 5B 5 A 32 8 LS Gl Jans Jus) (o dadia B
disal) Lal&s damy Aldia ol8 ) (5 933 C 2 9eal) (f LS CDF anY) A2:B7
(1000 JGall 138 i) sl
Y E2 D2 WAl Jé Jaws

=VLOOKUP(RAND(),CDF,2)
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Lol el ol
el aill G 2sendl 8 J325 E2 5 D2 WIAY ¢ sena o4 F2 441
Dl JaiaY) (g3 H2 A8 12 a2 (e A X (gl yaiall
YL lgle diasi s G2 (8 ASaal) daall

—~COUNTIF(F:F,G2)
2l el ey bl Jany ) JSE) RSl ail) Jlae il Gensii
FO 7t o hazially yuaty 2 5 5l S

A B Cc D E F G H J K L M
1 CDF Face Sample | 1st Draw  2nd Draw Sum Draw x PX=x)
2 0 1 1 3 4 7 2 0.03
3 | 0.166667 2 2 5 2 7 3 0.056
4 10.333333 3 3 1 6 7 4 0.079
5) 0.5 4 4 6 1 7 5 0.128
6 | 0666666 5 5 3 & 8 B 0136
7 10.833333 6 6 5 6 11 7 017
8 7 2 3 5 8 0.144
9 8 4 §] 10 9 0105
10 9 3 3 6 10 0.077
11 10 6 4 10 11 0.045
12 11 2 3] 8 12 0.03
13 12 2 6 8
14 13 5 2 7
15 14 1 4 5 Al g £ padeal 1S kel
16 15 3 2 5
17 16 3 2 5 S
18 17 2 1 3 016 4
19 18 1 §] 7
20 19 5 1 6 0141 —
21 20 1 6 7 012
22 21 4 4 8 = ot
23 22 1 1 2 3
24 23 4 2 6 = 0.0+
25 24 1 1 2 0.06 4
26 25 ] 3 9 004
27 26 2 3 5
28 27 6 6 12 0.02
29 28 4 3 7 0
30 29 1 1 2 2 3 4 5 B 7 g ] 0 11 12
A 30 3 5 8 «
32 31 5 4 9
33 32 ] 3 9

.}SJJAAS\J}@_EAJQ =X GS\M\M\L_QJQ«_\\JA:S:U}AMQ_\,}AJ
Ao alaainly X sdiadl aaiall Gl g a8 gill g Jlaial) anysill dlla 2
Ll (53 ) il Adlaiay) AL
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oo siall il LSl ol A 3 senll (3 J8 Ju) (0 dndia
a1 Jaxi B2 sl
=BINOMDIST(A2,3,0.5,FALSE)
Cun Jlaall 4t Zedl
=BINOMDIST(x,n,p,FALSE)
=S 5 550 Als f (FALSE) 4Bl 4013 &y 53 US 13 aasy alas Al

=15 (TRUE)
A B C D
1 x PX=x) EX) = 1.5
2 0 0.125 Vx) = 0.75
3 1 0.375
4 2 0.375
] 3 0.125
e (il g dx8 gial) daadll (o 2t e i D2 s D1 WA C:A?"sj\
R
:Jla

due AR 1A o e oSy UK gas) s e 40% oS 1Y)
1058 O Juaia) 2 8 KD 038 (e DU 8 Leana Al pie

b o sSLadY agia 4 (0

s G 5SlaY agie 6 (<

b o SLaY 2 SV e (z

Al oSl 3 U8V e (2

tJuS) (e dadia & U JA
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O N e L2 M —

WM D e oo

C D

P(X=x)=  =BINOMDIST(B3,B1,B2 FALSE)
P(X=x)=  =BINOMDIST(B4,B1,B2 FALSE)
P(X<=x)= =BINOMDIST(B5,B1,82 TRUE)
P(X>=x)= =1-BINOMDIST(B5,B1,B2 TRUE)

Ay pasnl dadng) 4 (TRUE or FALSE) @\)S\ ela.d\ REGY LAY
: S =iy s (TRUE) (oS il a3 530 Als 5l (FALSE) 4laiay) 43t

a5l p=0.15

O N s L3 R —

A
5=
p=
¥ =
¥ =
x<=

xXx==

B C D
8

04

4  |P(X=x)= | 0232243
6 | P(X=x)= | 0041288
2 | P(X<=x)= 0.315395
3 | P(X>=x)= | 0684605

Ahill cllualy lgle Ulas Al gl s 8 5

.dm

s N=5 2 pasll Q\J@)}’H\JX ‘é_‘m\}flﬂ\ ).u_mj\ BN

P(x zz) 3 P(x gjj P(x =oj

N e La M| —

C D

P(X=x)= =BINOMDIST(B3,B1,B2 FALSE)
P(X<=x) = =BINOMDIST(B4,B1,B2 TRUE)
P(X>=x) = =1-BINOMDIST(B4,B1,82 TRUE)
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A B C D
1 n= 5
2 p= 0.15
3 x = 0 PX=x)= | 0443705
4 X <= 1 PX<==x)= 0.83521
5 X >= 2 PiX==x)= 016479

:Jla

de G Al Aume O s 8 Lgin e 3L 48 40 Ol s (a y2a
i e 5 (e A pde
) o) aaad il g o g5 Adlaiay) ALY Ay (]
Aalu LIS A3l sl (@
CAmasaal 58 b o5S8 J Jia) (=
NS I IED L W PN 3 1S SNy g
B

~HYPGEOMDIST(x,n,a,N)

B

(aj[ i J
XJin—=x .
F(X)=P(X =X)= W, max(O,n—b)SX <min(n,a)

n
0, otherwise

n=>5a=8,b=40,N :(a+b):48 Cus

rJuS) (e dadia 3 ) Jad Gl sy
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A B C D E F

1 N = 48 X P(X=x) P(X=0)= |0.384282230258178
2 b= 40 0 =HYPGEOMDIST(C2,5B%4,$B%3,5B%1) P(X=1)= |0.42698025584242
3 a= 8 1 =HYPGEOMDIST(C3,5B%4 $B%3,5B51)  P(X>=2)= =1F1F2
4 n= 5 2 =HYPGEOMDIST(C4,5B%4 $B%3,5B51) E(X)= =B4*(B3/B1)
5 3 =HYPGEOMDIST(C5,5B%4 $B%3,5B51) V(X) = =B4*(B3/B1y(B2/B1)*(B1-B4)/(B1-1)
) 4 =HYPGEOMDIST(C6,$8%4 $8$3,5B51)
7 5 =HYPGEOMDIST(C7 $B%4 $8$3,5B51)
A B C D E F

1 N= 48 X P(X=x) @ P(X=0)= 0.384282

2 b= 40 0 0384282 | P(X=1)= | 042698

3 a= 8 1 0.42698 P(X==2)= 0.188738

4 n 5 2 0.16156 | E(X)= | 0.833333

5 3 0025509 | W(X)= | 0635343

6 4 0.001635

7 5 3.27E-05

8

9 P(X=x)

10

11 0.4

12 0.4

13 0.3

14 0.3

15 0.2

16 0.2

17 0.1

18 0.1

19 0.0

1

2L ! 0 1 ] 3 4

21

22 X

23

s Jlia
25 it 3l o) £ sVl 8 ln len L Sty L iyl s0e
O Cre sand B3ad Canlall Jeny o Jlaia) 3a gl 1=0.4 plaas g gud 2

Jhe

A B C D
1 L= 04
2 x= 0 P(X=x) = =POISSON(B2,B1 FALSE)
A B C D
1 A= 04
2 | x= 0 |Px=x)= 067032

'd\:\.ﬁ
O dain) 2 asall (8 e (3 sall aal ) il J sea s Jass sie (IS 13)
Otxe o (B elinall 13gd an 3 Juad
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A B C D

1 A= 2
2 x= 3 P(X=x) = =POISSON(B2,B1,FALSE)
A B C D
1 A= 2
2 x = 3 PiX=x) = 0.18044704
: JGa
CYLaaY) aa gl adae Uad 300 40 2 5 dnia 500 (e (35S0 SIS
Al

Ut e dada i (@) s o Lime dadia g saY i (1

dadd aa g

A e (pllad Aime dadia (g i (7

el €adl) all dadia delhalloe =X O sdadl pmidl e
i xS sdall a5 8 558 X =0,1,2,..,300 A X (S sl
) paall (52

1

X ~b(x;300,500

], x =0,1,2,...,300

Uz 48 A glhaall VLAY Clua (8 dapall o2 aladin) of ol

A=np =200 =220.6 280 5l st 358 B plasiedy (15 S seal
2
(0-6)
X ~p(x;0.6):f (x)= = e 06 x=0,12,..
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A B C D
1 A= 06
2 x 0 P(X=x)= =POISSON(B2,B1,FALSE)
3 x= 1 P(X=x)= =POISSON(B3,B1,FALSE)
4| x>= |2 P(X>=x) = =1-POISSON(B3,B1 TRUE)
A B C D

1| A= 06

2| x= 0 | PiX=x)= 054881164

3| x= 1 PX=x) = 032928698

4| x>= 2 | Pix>==x)= 012190138

.du‘

100 b sia ande a5 Al Qe adine 3 X 6183 e o Qe 1

1 22 X ~N (100,100) 1 100 ¢k

P(x 375), P(lossx 3112), P(x 3120)

X

~N (100,100)

o= N || N =

A B
L= 100
o= 10
xo=
105 =x ==

xXx==
==
=(105B1)B2  <z<=

Z==

C D

75 =NORMDIST(C3,B1,B2,TRUE)

112 =NORMDIST(C4,B1,B2, TRUE) - NORMDIST(A4,B1,B2. TRUE)
120 =1_NORMDIST(C5,B1,B2,TRUE)

=(75-B1)B2 =NORMSDIST(C6)
=(112-B1)/B2 =NORMSDIST(C7) - NORMSDIST(AT)
=(120-B1)/B2 | =1-NORMSDIST(C8)

CO = T N b L M —

A B C D

U= 100

Tg= 10
x<= 75 0.00621

105 = x == 112 0.193468
x=>= 120 0.02275
z<= 25 0.00621

05 <ze= 1.2 0.193468
Z>= 2 0.02275
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s Jlia

B C D
1 L= 165
2 g = 5
3 x= 150 z= =(B3-$B%1)/$B%2
4 x= 158 z= =(B4-$B8%1)/$B%2
5 x = 167 z= =(B5-$B%1)/$B%2
5 x= 172 z= =(B6-$B%1)/$B%2
7 z= 1.2 x= =$B$2*B7+$B%1
8 z= -0.8 x= =$B%2*B8+$B%1
g z= 0.82 x = =$B$2*BO+$B%1
10 z= -0.52 x= =$B$2"B10+$B%1
A B C D

1 L= 165

2 g= 5

3 x= 150 z= -3

4 x= 158 z= -14

5 x = 167 z= 0.4

5 x = 172 z= 14

7 z= 1.2 x = 171

8 z= -0.8 x = 161

9 z= 0.82 x = 169.1

10 z= -0.52 x = 162.4

s Jlia
(AW g 7 <N (0,1) (el asal

i)P(Z 31.72), ii)P(Z 3—0.54), iii)P(Z 31.07)
iV)P(Z 20.29), ii)P(-1.91<Z <0.45)

| LD D=

0.29
-1.91

B C
z<= |1.72
z== 054

z=z== 107
z=z== (45

D E
o(z)= =NORMSDIST(C1)
o(z)= =NORMSDIST(C2)

0(z1)-0(z2) =NORMSDIST(C3) - NORMSDIST(A3)

0(z1)-0(z2) =NORMSDIST(C4) - NORMSDIST(A4)

S N, B
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A B C D E

1 z<= 172 oz)= | 0.957284
2 - == 054 o(z)= | 0294598
3 029 <=z<= 107 o(z1)6(z2) 0243508
4 191 <=z<= 045 |¢(z1)-0(z2) 0645578

.dm

a) P(X <14] b) P(X 222) s4é X ~N (16,16) S 1Y

B C D
1 L= 16
2 g =
3 x <= 14 =NORMDIST(C3,B1,B2 TRUE)
4 22 ==x =1 - NORMDIST(A4,B1,B2 TRUE)
5 7<= =(14-B1)/B2 =NORMSDIST(C5)
6 =(22-B1)B2 <=z = 1- NORMSDIST(AG)
A B C D
1 L= 16
2 o} 4
3 x <= 14 0.308538
4 22 ==x 0.066807
5 z<== 05 0.308538
4] 1.5 ==z 0.066807

.d\:u

as 266 LHJMGHJL@\}IQ axia il lady) @Mm\ Jasll 3 yid
Oglen ey (O Jal sadl Clapad) Ao ge Lasy 12 (s ke il jadl

252705260 O

A B T D E
1 = 266
2 o= |12
3 [260 <=x<= 270 P(260<X<270)= =NORMDIST(C3.B1,82,TRUE) - NORMDIST(A3,B1,B2 TRUE)
4 |=(A3-B1)B2 | <=z<= =(C3-B1)B2 2(0.33)- 9(0.5)  =NORMSDIST{C4) - NORMSDIST(A4)
5 314 <=x |=1-NORMDIST(A5,B1,82,TRUE)
6 |=(A5B1)B2 <=z 1-6(4)= = 1_NORMSDIST(AS)
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A B C D E
1 L= 266
2 o= 12
3 260 =y <= 270 P(260<X=270)= 032202106
4 05 c=z<= 03333333 ¢(033)-¢(-05) 032202106
5 314 ==x 3. 169E-05
B 4 ==z 1-¢(4)= 3.1686E-05
: Jlia
sP(X =2) 24éb (10,0.5) sl ey X OIS 1Y)
(bl b 3 bl 48 RIL P (15<X <2.5)
A B C D
1 "= 10 P(X=x) = =BINOMDIST(B2,B1,B3,FALSE)
2 x= 2
3 = 05
4 15 < x= 25
5 P(15<X <25)=
6 u=  =B1"B3
7 o=  =SQRT(B1*B3°B3)
8 |=(A4-B6)BT <z< =(C4-B6)/IB7
9 #(-1264) - p(-2.529)= =NORMSDIST(C8) - NORMSDIST(AS)
B C D E
1 M= 10 Px=x) = | 0.043945
2 x = 2
3 p= 05
4 1.5 =x = 25
5 P(15<Xx<25)=
6 U= 4]
i o= 1.581139
8 221359 =z = -1.58114
9 #(-1.264) - (-2.529) = 0.043495

s Jlia

A4kl P (X =6) 2lb (16,0.5) sl G gde e X OIS 1Y

Lol L 55 Hdlal)
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A B C D

1 n= 16 P(X=6) = =BINOMDIST(B2,B1,B3,FALSE)
2 x= 6
3 p= 05
4 o= -B1*B3
5 g= =50QRT(B1*B3*B3)
6 =(B2-B4-0.5)/B5 «Z< =(B2-B4+0.5)/B5
7 #(-0.75) - ¢(-1.25) = =NORMSDIST(CB) - NORMSDIST(A6)
B C D
1 n= 16 PiX=6) = 0122192
2 x = 5
3 p= 0.5
4 L= 8
) g= 2
B -125 <7< 0.75
7 #(-0.75) - 6(-1.25) = 0.120977
s Jlia
P(X 270) 25b (100,0.75) g5 A ) sdie yuie X S 1Y
Ll L 55 pdlall 44 Hlally
B C D
1 = 100
2| x>= |70 P(X==70)= =1-BINOMDIST(B2,B1,B3,TRUE)
3 p= 075
4 u=  =B1"B3
5 o=  =SQRT(B1*B3*1-B3))
6 z==  =(B2-B4-0.5)B5 1-¢(-1.27) = =1 - NORMSDIST(B6)
A B C D
1 M= 100
2 X == 70 P(X==70)= | 0.850459
3 p= 0.75
4 = 75
5 o= 4.330127
5] == 127017 1-¢(-1.27)= 0897988
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s Jla

(2, acinall Gegla ) Gy dsnual 3 aaall o dSedll il a2
) 038 (e 43 pldie due LA (S aS Gndib, c, d, e}

:Jadl

o) (o dadia b U JA

A B o3 D E F G H | J K L M
1 CDF  Population  Sample 1stin Sample 2ndin Sample 3rd in Sample Mo repeat’ which?
2 0 1 c 4] There is 495 out of 1000 Non Repeat
3 02 b 2 b 1 abe
4 0.4 3 b a a 0
5 06 d 4 4 b 0
6 0.8 5 d 4 d 0
7 6 b 1 che
8 7 e b 1 ebc
9 8 d b 1 dbc
10 9 b a 1 bae
11 10 d 1 eda

Jiaall 122 L s aatimall () 3 a5 5l LAY ATB6 Jeadl (4(1)
. CDF
1000 I 1 (e diall 8, Blas C 250all 3(2)
Y A F2 5E2 5D2 4 (3)
=VLOOKUP(RAND(),CDF,2)
(Pl asinall (e 3 3 e dipe 3l g 53
1 S G2 (B YL ainall (e 2 ol Lead S A il i3 (4)
=IF(D2=E2,0,IF(D2=F2,0,IF(E2=F2,0,1)))
055l e Aiall aeses 13 Jlaall ilgd Jin a1 138 easiy s
Y Jani H2 s 4 (5)
=IF(G2=0,"",CONCATENATE(D2,E2,F2))
e (58 el Al o A 2 e 138 5 Jlaal) A8 ey
Ot < &y 5 Lol 524 (o Aiaal) (ailmdll aan Sla 128 2y (S
CUal
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s Jla
P el e (55 pin
3,5,7,9,11
;2 stlaall
L O s el A8 il acinall 138 b g il (1]
Ost i Ala 8 o= 2 asal G AKad) Gl e Sl (G
s
) & (f (x‘) jx‘ sl puiall dlleiny) ALY s aa gl (i

Loy Ay gy Asd g X (el il (v

X
:Jall
tJuS) (0 dndia A JG) JA
A B
1 CDF Population
2 |0 3
3 (0.2 5
4 04 7
5 |06 9
& (0.8 11
7
8 Mean = =AVERAGE(B2:B6)
9 VarP = =VARP(B2:B6)
10 StDevP =  =5TDEVP(B2:BG6)
11 | Corr StDevp = =(B10/SQRT(2)/*SQRT((5-2)/(5-1))
D E F
1stin Sample 2nd in Sample MNo Replacement

=VLOOKUP(RAND(),CDF,2) |=VLOOKUP({RAND().CDF,2) =IF(D2=E2" (D2+E2)i2)
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ety =2l=CE =R IR ISR P

G H | J K L
X Mean Frequency Rel Freq MeanxFreq @ MeanXMeanXFreq
9 4 =COUNTIF(G:G,4) =12/$1$9 =Hz2*J2 =H2*H2*J2
8 5 =COUNTIF(G:G,5) =13/$1%9 =H3*J3 =H3*H3"J3
4 6 =COUNTIF(G:GB) =14/$1$9 =H4*J4 =H4*H4*J4
6 7 =COUNTIF(G:G,7) =I5/$1%9 =H5*J5 =H5*H5*J5
4 8 =COUNTIF(G:G,8) =I6/$1$9 =H6*J6 =HG6*"H6*J6
9 =COUNTIF(G:G,9) =I7/5I%9 =H7*J7 =H7*HT7*J7
7 10 =COUNTIF(G:G,10) =I8/$I1$9 =H8*J8 =HG8*H8*J&
7 Sum=  =8UM{2:18) =SUM(J2:d8) =SUM(K2:K8) |=SUM(L2:L8)
Mean= | =SUM(KZ:K8)
7 Var = =L 9-{(K10*K10)
7 StDev=  =5SQRT(K11)
Nl
A B C D E E G
1 CDF Population| Sample |1stin Sample 2ndin Sample No Replacement X
2 0 3 1 5 11 8 9
3 02 5 2 11 3 7 8
4 04 7 3 9 5 7 4
5 06 9 4 3 7 5 6
6 08 11 5 7 9 8 4
7 6 9 9
8 Mean = 7 li 9 3 B 7
9 VarP = 8 5 11 5 8 7
10 StDevP = 2828427 9 5 5
11| CorrStDevp= | 1.732051 10 11 11 7
12 11 9 3 3] 7
H I J K L
Mean  Frequency RelFreq MeanXFreq MeanXMeanXFreq
4 825 0.102523 04100907 1.640362868
5 791 0.096298 04914875 2457437554
3] 1545  0.191997 1.1519621 6.911892631
7 1639 | 0.2036786 1.4257487 99680241064
8 1624 0201814 16145147 1291611761
9 816 | 0101404 09126383 8213744253
10 807 0.100286 1.0028582 10.02858208
Sum = 8047 1 7.0093202 5214837828
Mean= 7.0093202
Var = 3.017808
otDev= | 1.7371839
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Rel Freq

0.25 4

0.2

0.15 4§

0.1

0.05 -

B g plaill Jall g slSlaall il ()8 1 S

s Jlia
oaa ) S) (1,2, 3,4, 5, 6) A0 jualiall (e ) s Ciladingll aal
2 53 5 44 aal cld bl X el ag sl ang | (a0

P O e Al cV¥lA) e dlla IS A @i el ) O

_ 2 _(72 N —n
P =H > O T N
s J—ad)
A B

1 CDF Population
2 |0 1
3 |0.1666666 2
4 103333332 |3
5 104999998 4
6 06666664 |5
7 0833333 6
8
9 N= 6
10 n= 3
11 Mean=  =AVERAGE(B2:B7)
12 | StDevP = =STDEVP(B2:B7)
13 | Corr StDev= | =(B12/SQRT(B10))*SQRT{(B9-B10)/(B9-1))
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C D E F
Sample 1st Draw 2nd Draw 3rd Draw
1 =VLOOKUP{RAND(),CDF 2) =VLOOKUP(RAND() CDF,2) =VLOOKUP(RAND(),CDF 2)
G H |
1 Mo Rep. S Means Means
2 =IF{OR(D2=E2 D2=F2 E2=F2)" 1) =IF(G2=1 AVERAGE(D2:F2),"") 2
3 |=IF(OR(D3=E3,D3=F3 E3=F3)," 1) =IF(G3=1 AVERAGE(D3:F3),"") [ =12+(1/3)
J K L M
Freq Rel Freq fx fux
=COUNTIF{H:H 2} =J2/$J%12 =2"K2 =272"K2
=COUNTIF(H:H I3} =J3/$J%12 =I3"K3 =373 K3
=COUNTIF{H:H 14} =J4/$J%12 =l4*K4 =14*14*K4
=COUNTIF{H:H 15} =J5/$J%12 =I5*KS =15*15*KS
=COUNTIF(H:H,I6) | =J6/$J%12 =l6*K6 =l6*16" K6
=COUNTIF(H:H 7} | =J7/$J%12 =7 K7 =7 KT
=COUNTIF{H:HI8) =J8/%$J%12 =I8"K8 =18*18" K8
=COUNTIF(H:H,19) =J9/$J%12 =19"K9 =19*19"K9
=COUNTIF{H:H 10} =J10/$J%12 =M10*K10 =110*110*K10
=COUNTIF{H:HI11) =J11/$J%12 =M11*K11 =111 1*K11
=SUM(J2:J11) =SUM(LZ2:L11) =SUM{M2:M11)
Mean = =112
StDevs= =SQRT(M12-(L127L12))
A B & D E F G H
1 CDF Population Sample 1st Draw 2nd Draw | 3rd Draw No Rep.. S Means
2 0 1 1 2 2 3
3 | 0.1666666 2 2 4 2 3 1 3
4 | 0.3333332 3 3 4 1 6 1 3.666666667
5 | 04999998 4 4 2 1 1
6 | 06666664 5 5 3 ] 4 1 4
7 0833333 6 6 1 6 6
8 7 3 3 2
9 N = 6 8 5 1 6 1 4
10 n= 3 9 4] 1 6
11 Mean = 3.5 10 5 6 5
12| StDevP = | 1707825128 11 6 4 3 1) 4.333333333
13 | Corr StDev=| 0763762616 12 4 1 4
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| J K L M
Means Freqg Rel Freq fx fxx
2 307 0.004568077 0.109136154 0.218272307
2.333333333 J00 0053323854 0124422325 0290318758
2 666666667 550 0097760398 0260694395 0695185054
3 862 0153217206 0.459651617 1.378954852
3.333333333 611 0144152151 0.480507169 1.601690564
3666666667 868 01542836683 0.065706637 2.074258403
4 831 0147707074 0.590828297 2363313189
4 333333333 995 0098649129 0427479559 1.852411423
4 666666667 269 0047813722 0.223130703 1.041276613
9 273 0.048524707 | 0.242623534 1.213117668
Sum = 2626 3.46418059 12.728796863
Mean = 3.48418059
StDevs= | 0767648648
Sampling Dist.
0.18 -
0.16 -
0.14 1
0.12 1
0.1 1
0.08 |
0.06 -
0.04 -
0.02 -
0
YD Ay B A xS Ao
o5 & o7 & o &
W & o o RN 4

s e Gl yails SUh 5 25 (5 sl gy Lgadad A0 Jas gia 3y ya Jili

Jlia

5 25.1) O e O sSa X Agall adadl dads Jaws gia of Jlain) 58 Lo Lgadad
L83, (249
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J—al
L sl Jlaia) slay ol
P(24.9<X <25.1)
Laofig S X Ol A 38 pall el 4 phi aladanli g n = 50 4wl aas
Ll X ~N (25,0.005): AaSzale iy B 1 pllas Lo b 5

P(~1.43<Z <1.43)=®(1.43)-D(-1.43) (bl oraball )53 A,

A B C
5.1) =NORMDIST(25.1,25,0.0707 TRUE)-NORMDIST(24.9,25,0.0707, TRUE)
.43) =NORMSDIST(1.43)-NORMSDIST(-1.43)

[l ]

A B C
1 |[P(249< X <25.1) 0.842763381
2 P(-143<2Z<143) 0.84728289

: Jlia

il il 5 100 da sy (eada a3 53 Led O 5S0 La adina (8 6183 Ay
5 Lad gl 13 (e T3 16 Leena 4 siic die U i) 106 10 5 jbne
105 5 95 O X Al Lo gie oy o Juaial)
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J—al)
RIYEN P(95sx‘ 3105) ;) Jlaial alay) o lladl

P(-2<Z <2)=0(2)-d(-2) § X ~N (100,6.25)

A B C
1 P(95<X <105) 0.954499876
P(-2=2Z<2) 0.954499876
A B C
(95 < X <105 ) =NORMDIST{105,100,2.5, TRUE)-NORMDIST(95,100,2.5 TRUE)

P
P (-2 = Z <|2) |[=NORMSDIST(2)-NORMSDIST(-2)

s Jlia
G| ailbaall 2al e Coiall Cy Sl Sl o) sel) Eisli e Al jo S
5 sbon 4l 2 8 Aial) o gie s 5 < L gy 80 el 8 (e A3 S die
LUl 5,55 5 508 (5 lune il _aily (il 18.85

CE et 8 Uadll _adiall @) Jaie 095 Jlaialyy cal
Jall
U il 6=1-0.9520.05 Sz, dad b Lia (b o
oo sl o) B Lgiad a5 Z a2 =%0.025

~NORMSINV(0.025)

tJeS) (0 dndia 4 U Jaal
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N (R =

o= =1-0.95
/2 = =B1/2
G = 55
= 80
Zaz = =NORMSINV(B2)
= =ABS(B5)*B3/SQRT(B4)
A B
1 o= 0.05
2 of2 = 0.025
3 G = 55
4 n= 80
5| zaz=  -1.959962787
6 = 1.205217757
s JUia

o it O (o U A€y a ) Aad) aaa 5 8 adias calia 2y
O ple 1Y ¢ Auna Glang 5 e 8L Ghde o6& o Bk 0,95 Jlaialys

(e B = VR LN I

.EhijgjLugng\ «al syl

J=adl
A B
= =1-0.95
/2 = =B1/2
G= 20
n= =(B5*B3/B6)"2
Zaz = =NORMSINV(B2)
= 5
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A B
1 o= 0.05
2 | o2= 0.025
3 G= 20
4 n = 61.463266
5 zazz= -1.9599628
B E= 5

: Jlia
3 ,aE 95% A8 Ay aa gl il cy S sl Sl Jie (g
. gbadl aal e sl 8 Sl s by adal Jau giall A8

J=all
A B C D E
1 o= =1-0.85 =B6-B7 << =B6+B7
2 o2 = =B1/2
3 G= 5.5
4 n= 80
5 zez=  =NORMSINV(B2)
6 X = 18.85
7 E= =ABS(B5)*B3/SQRT(B4)
A B C D E
1 o= 0.05 17.64478224 <u< | 20.05521776
2 of2 = 0.025
3 G= 5.5
4 n= 80
5  zaz= | -1.9599628
6 X = 18.85
7 E= 1.2052178
:JGa

Dol A (el dan g e liall A V) cladlall o lina) A )l
Jj‘)AJ.MQl_AM‘ ;M\hﬁj‘@b&ug UAg"‘:’Q L"s.\'\i.L'aj'&“

IS S s Eile o Y A e
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=TINV(%

A

X
167800
136500
108300
126400
133700
162000
148400
142600

D00 |~ N | R

167800, 136500, 108300, 126400
133700, 162000, 149400, 142600

. Chtﬂéﬂ\obk C}n/lla*u§bdla§ﬂ\3dﬁé_)35

BN
JA\}{\ e.l;:u.n.\ t(a/z,‘/) —tO 025.7 .Jlé_iy
V)
B C D
— - =AVERAGE(A2:A9)
5= =STDEV(A2:A9)
v= =COUNT(A2:A9)-1
o= 0.05
o2 = =C4/2
tzy =TINV(C5,C3)
=C1-C6*C2/SQRT(C3+1) i< =C1+C6°C2/SQRT(C3+1)
A B C D
1 X X = 140838
2 167800 s= 19228
3 136500 V= 7
4 108300 a-= 0.05
5 126400 o/2= @ 0.025
6 133700 twzw @ 2.8412
7 162000 121522 <u< 160153
8 149400
g 142600
: Jlia

O aa s 00l sl Jlase (Slag Jlae (A eliadll 355 e 12 e 4o a0
o).\égj\_uua u\);.\l_\:\.ﬁ:\ﬁﬂ\gﬁ‘\.ﬁ32733 e.gjc_dsj\ c_ih)m'édbj.bujla
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o= Agsiredandaugidl s 8 e ol Caual | d3dal 8483428

.0.01
J=all
A B
1 n= 12
2 X = 27.33
3 5= 4.28
4 o= 0.01
5 al2 = =B4/2
6 tozw =TINV(B5,B1-1)
7 = =B6"B3/SQRT(B1)
B
1 n= 12
2 X = 27.33
3 5= 4.28
4 o= 0.01
5 al2= 0.005
6 tioz 3.4966
7 = 4.3202
: Jlia

O 4 S die A Le (s e 200l 5kl (saa) dadlca JLEAY Ay

5 58 el L dal il an ) e ane Ladl 136 ol (uadd 400

-0.95 u‘)ﬁmg\;‘)JRR’i. .“w‘
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Jal

A B C
1 n= 400
2 X = 136
3 o= 0.05
4 r= =B2/B1
5 zaz= =ABS(NORMSINV(B3/2))
6 g = =1-B4
7 = =B5*SQRT(B4*B6/B1)
8 =B4-B7 <R < =B4+B7
A B C
1 n= 400
2 X = 136
3 o= 0.05
4 F= 0.34
5| Zanz= 1.96
6 g = 0.66
7 E= 0.0464
8§ 02936 =R= 0.3864

s Jlia
die agd ) Ad el Ciliad)) aal 3 Tiadd 150 e 4o sSe Al 4l jo
54 Jaafill G (0l agia 108 538 230 sl o e o Canadl) 104 peluds
ia p e Byl 8 Uadll _adiell 4@l e ol | Caadl) 138 oCaa

.0.99 4
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Jal

A B
1 n= 150
2 x = 108
3 a=  0.01
4 r= =B2/B1
5  zaz=  =ABS(NORMSINV(B3/2))
6 g=  =1-B4
7 E-  =B5*SQRT(B4*B6/B1)
A B
1| n= 150
2 | x= 108
3| a= 0.01
4| 7= 0.72
5 zax= | 25758313
6 g= 0.28
7 E=  0.0944315

:Jba

S cpadlall Gala 3V s e Jle Jarcay ubiaal) s jlae agaan]
Laddl o (e 0.99 Jaialy aSh LiSay ia ) Luel) ana 5085 g8 sl
0.2 gstad 1 Aad o Liale 1Y @lldg 0.05 Dslai Y

J=adl
A B
1 o= 0.01
2 r= 0.2
3 Zaz = =ABS(NORMSINV(B1/2))
4 g = =1-B2
5 E= 0.05
6 n= =B2*B4*(B3/B5)"2
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A B
1 o= 0.01
2 r= 0.2
3 Zan = 2.5758313
4 g = 0.8
5 E= 0.05
6 n= 424.63405

s Jlia

b add Jshall b gia o an 8 e aly B Al S5 64 (e A58 dne A

..
)"‘A..

0.05 (1) 4 sine (s simn e gy = 160 acinall 138 Jans gia o JH&) (2 al)

L0.01 (=) s
Jal)
A B C D
1 n= 64
2 E 155
3 s = 5
4 U= 160
5 a= 0.05 0.01
6 Zo =(B2-B4)/(B3/SQRT(B1)) P(Z=z0) =NORMSDIST(B6)
7 Za =NORMSINV(B5) =NORMSINV(C5)
A B C D
1 n= 64
2 X = 155
3 5= 5
4 U= 160
5 o = 0.05 0.01
6 Zo -8 P(Z=z0) 6.66134E-16
7 Za -1.6448535 -2.3263
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:Jla

Lo gia o jelald | ataill Lgia glia s 8 48 jaal piime U (e Jln 9 oy
aaxS G240 s sl (8) ol il ail aaS (& 6750 s atasll da 5laa
S da UL o kills 558 208 27000 pd ) giied) piadl) oy Loty
0.01 (<) 5 0.05 (1) 4sine 5 e dic ghiad) sled) 4yl

Jal
A B v D
1 n= 9
2 X |B750
3 Si= 240
4| u= 7000
5 o= 0.05 0.01
6 to =(B2-B4)/(B3/SQRT(B1)) P (t=to) =TDIST(ABS(B6),B1,1)
Fi ta =TINV(B5,B1-1)/12 =TINV(C5,B1-1)/2
A B C D
1 n= 9
2 X = 6750
3 § = 240
4 = 7000
5 o = 0.05 0.01
6 fo 3125  P(t=ts)  0.00611
7 fa 1.1530028 1.67769
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J) sl s Aaadle
=TINV(probability,degrees freedom)
=TDIST(x,degrees_freedom,tails)

o chaat LY Ailany) Jolanll Ld530n e & A el e 3 4 as
Al o3 aad ) Jglaall (uSen Lo dan @V cVlaaY) apeal

s Jlia
DS gl G A sina (B8 a3 Y ad) JAEN (i dl laal b i LS

n=120, X =62.7m s =2.50
n,=150, X =61.8m s,=2.62

i gl Ll culS Gua

J=adl

A B C D E F
1 ni= 120 n:= 150 s=_ |25
2 ¥, = 627 = 618 n=_ 262
3| z0=  =(B2-D2)SQRT((F1*F1/B1)+F2'F2D1) P(z<=z0)= =I-NORMSDIST(B3) < 001

A B C D E F
1 ni = 120 nz = 150 s1= 2.5
2 X= 62.7 X, = 61.8 s2= 2.62

3 zo= | 28772 P(Z<=zo)= 0.002 < 0.01
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s Jlia

O il andl (e e ol AU A ) Al el G & El Ay
e A oall G el ey 400D A CulS el reaia

7930, 7860, 8380, 8230, 8400 s J Y anidll

7660, 8070, 7720, 7690, 7510 g W JPEN P

& Siaaa e L 4y ) all < ) Ll Graniall of JILEY (i i) il
. a=0.05 4 sxa

Sad)

Al Aot el e 43l dgaae by Ll o das

328l el Data Analysis & Tools JBas dud H) Ala) (e

Data Analysis

Analysis Tools

Fourier Analysis ﬂ

Histogram Cancel

Moving Average

Random Mumber Generation

Rank and Percentile Help
Regression

Sampling

t-Test: Paired Two Sample for Means
|t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unequal _Uss slia g LS
32l el Variances
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A
1 X1
2 7930
3 7860
4 8380
5 8230
6 8400
7
8
9
10
11
12
13

t-Test: Two-5ample Assuming Unequal Variances

Input
Variable 1 Range: | SAS1ISASE E

Variable 2 Range: | SB51:50%5 E

Hypothesized Mean Difference: 0

[v Labels
Alpha: |0.05

Qutput options
{* putput Range: | &Csl E

" Mew Woarksheet Ply: |
" Mew Workbook

PX

K

Cancel

dil

Help

Ziid men ga a LS bl Jas

B C D E
Xz {-Test: Two-Sample Assuming Unequal Variances
7660
8070 x1 X2
7720 Mean 8160 7730
7690 Variance 63450 42650
7510 Observations 5 5
Hypothesized Mean Difference 0
df 8
t Stat 2951860066
P(T==t) one-tail 0.009186684
t Critical one-tail 185954832
P(T==t) two-tail 0.018373368
t Critical two-tail 2.306005626

= J8 52 50.01837 52 4 jtuall dpca @l Jlais) o)) Laadlig by syl
A yiaall Facm il md i 13gns 2 =0.05 (olanall & sinall (5 sinse

 Jia

= 90% Ay Aleld ad aalil) el 52 ooy Aawadd) 45 30 pian

U:ULJ.AAUM 200 U_ALAQ&QLGLAAS'BJ_\SS:X:\_WW\U_AM\
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eled 58 da . agie 160 oY1 it Y ol sad) ool ¢ dulually

J=adi

A B C D
1 0= 0.9 Zo = =(B4-B1)/SQRT(B1*B5/B2)
2 n= 200 P(Z<=z0) = =NORMSDIST(D1)
3 X 160 zoor = =NORMSINV(B6)
4 r= =B3/B2
5 Qo = =1-B1
6 o= 0.01

A B C D

1| Ro= 0.9 Zo = -4.714045208

2 n= 200 P(Z<=z0)= 1.21566E-06

3 X = 160 Zool = -2.326347

4 r= 0.8

5| Qo= 0.1

6 o= 0.01

e 5 J 25 1.21566E-06 52 Ay jiuall A @l Jlaia) o Laadls

A jeal) dpia 4 (5l @ =0.01

s Jlia

. Ui g bae (a3 5100 O legie JS 555 B 5 A lie gana
e ganallh adt 1) B Ade sanalllazyaly Ade gaadl Jan ac
adf aa g a8, ABlae dlelas (Dlelad (e genall Gl Glld CIS ¢ (Aaglal
65 34 B de gaanall S lain ¢ sl (e Ladld 75 G A de saadl) S
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. 0.05 4 5ina 5 siue

0O = | | N W N =

J=adl
A B C D
Fi = 0.75
rz = 0.65
nr = 100
n:= 100
¥ = 0.7
g= =1-B5
o= 005 P(Z<=z0) =« = =NORMSINV(B7)
zo=  =(B1-B2)/SQRT(B5‘B6*((1/B3)+(1/B4))) = P(z<=z0)= =NORMSDIST(B8)
A B e D
1 rr = 0.75
2 rz = 0.65
3 ni = 100
4 nz: = 100
5 r= 0.7
6 qg= 0.3
7 o= 0.05 P(Z==z0)=a = -1.6448535
8 Zo = 1.543 P(Z==zo0)= | 0.9385887

sl A il (i Y

s Jlia
e (e JS 8 DU Al (e A s e s a3 (s D (s
e e Gl Ja | Abadll JleeSU lataV) aaf b bl )5 elany)

¢ oialal) & el Jyeans
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Y slaal 1319 119115111 ] 8 [ 16| 11
Xabab ) [ 15 7 |17 (1510 9 [ 14 | 10
Sl
A B C D
1 X ¥ ro= =CORREL(A2:A9,B2:B9)
2 |15 13
3 |7 9
4 17 19
5 (15 15
6 10 11
7|9 8
8 14 16
9 10 11
A B C D
1 X Yy r= 0.915803445
2 15 13
3 7 9
4 17 19
5 15 15
6 10 11
7 9 8
8 14 16
9 10 11
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slany) JSala (e IS 4 Ok Gils ja

2 |50

I=

LS deaill (B (3 -2) e (ol g Skl

ala|la|la|le]a|w|a oo
I N I A T N Y = e e il R BN e L

LSRR LS TR % B LN R S TR L T SR B L L
O W00 = D AW N =D

[}
—_

55

50
70
81
61
82
79
80
71
62
83
63
84
53
72
85
56
86
60
57
73
20
74
91
75
76
93
64
94
77
78

F

55
72
80
60
85
75
75
68
65
82
60
81
50
65
86
52
81
57
90
75
92
72
92
70
71
93
67
96
72
77
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=PEARSON(A2:A31,B2:B31)

C
r:

D

D
0.842085011
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: Jlia

;A0 Jsand) slane Leiad Al X i 2a

10

(e B =S R LS B

[ R I & R

B

"
=RANK(A2,$A$2:3A36,1)
=RANK(A3 $A$2:3A%6,1)
=RANK(A4,5A$2:3A36,1)
=RANK(AS5,$A$2:3A36,1)
=RANK(A6,5A$2:3A%6,1)

[ R B - T R L B
= LN oD

s Jlia

B,C,B,E,D,D,A
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CoO = | WM =

A B
X X'
B =CODE(A2)
C =CODE(A3)
B =CODE(A4)
E =CODE(A5)
D =CODE(A8)
D =CODE(A7)
A =CODE(A8)
A B
1] X X'
> B 66
3 C 67
4 B 66
5 E 69
6 D 68
7. D 68
g A 65

C

X
=RANK(B2,$B$2:$B%8,1
=RANK(B3,$B$2:$B%$8,1
=RANK(B4,$B$2:$B%8,1

=RANK(B6,$B$2:$B%8, 1
=RANK(B7,$B$2:$B%$8,1

( )
( )
( )
=RANK(B5,$B$2:3B38,1)
( )
( )
( )

=RANK(B8,$B$2:$B%$8,1

C

>

= N ;MNP MN

: Jlia

el Ll adl Jlae S ol hall cula jad syl bl ) Jalaa 2a

00~ D AW N

10

12

13
)

19
15
i
8

16
11

>

h=

11 | Sum d2=

P =

- b Jie (8 Cluzaly 5l 5 elanl

B 9] D

Y x' v
15 =RANK(A2,5A52:5A%9,0) =RANK(B2,$B$2:5B39,0
7 =RANK(A3,5A52:3A%9,0) =RANK(B3,5B%2:5B5%9,0
17 =RANK(A4,5A$2:5A$9,0) =RANK(B4,$B$2:$B$9,0
15 =RANK(A5,$A$2:$A$9,0) =RANK(B5,$B$2:5B$9,0
10 =RANK(A6,3A$2:$A$9,0) =RANK(B6,$B$2:3B$9,0
g =RANK(A7,$A$2:$3A%$9,0) =RANK(B7,$B$2:3B$9,0
14 =RANK(A8,5A$2:5A%9,0) =RANK(B8,$B$2:5B839,0
10 =RANK(A9,5A52:3A%9,0) =RANK(BS,$B%2:5B%9,0
8
SUM(F2:F8)

=1-

A

(6*B11)(B10*(B10*B10-1))
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Jal)

E [E

d dz?
=C2-D2 =E2*E2
=C3-D3 =E3*E3
=C4-D4 =E4"E4
=C5-D5 =E5*E5
=C6-D6 =EB*E6
=C7-D7 =E7T*E7
=C8-D8 =EB8*E8
=C9-D9 =E9*E9



A B
1 X ¥
2 13 15
3 9 7
4 19 17
5 15 15
6 11 10
7 8 9
8 16 14
g 11 10
10 n= 8
11 |Sum d2= 11
12| r:= 0.869

R Ww =~ k™D

N E~N =S 0N =D

a0 o LN MaEm

=JIN}

M

dz2

Ok 20202

s Jlia

LS by g elany) ale 8 DUl <l yad) (il b)) Jalzs 22
P R PREN (R ISP USTY

X il )

C

D

Y claayl
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A B
1 X ¥
2 A B
3 c B
4 (el D
5 c c
6 B A
7 D E
8 n= 6
9 Sumd2 = =SUM(H2:HT)
10 r.= =1(6"B9)(B8*(B&'BE-1))
A B
1 X ¥
2 A B
3 C B
4 C D
5 C C
6 B A
7 D E
8 n= 5]
9 |Sumd2 = 9
10 78 = 0.7428571

c D
X' ¥

E

Rank x

=

Rank y

=CODE(A2) =COI5E(BZ =RANK(C2,C2:C7,0) =RANK(D2,D02:D7,0

( )
=CODE(A3) =CODE(B3)
=CODE(A4) =CODE(B4)
=CODE(A5) =CODE(B5)
=CODE(A8) =CODE(BS)
=CODE(A7) =CODE(B7)

65
67
67
67
66
68
110

43

=RANK(C3,C3:C8,0)
=RANK(C4,C4:C9,0)

(
(
(
=RANK(
(
(

66
66
68
67
65
69

E E
Rank x| Ranky
6 4
3 4
3 2
3 2
3 2
2 1

=RANK(D3,D03:D8,0
=RANK(D4,D4:D9,0
€5,C5:C10,0) =RANK(D5,D5:D010,0)
=RANK(C8,C6:C11,0) =RANK(DS,D5:D11,0)
=RANK(C7,C7:C12,0) =RANK(D7,D7:D12,0)

LN @

R " . N . .

)

G H

d dz
=E2-F2 =G2*G2
=E3-F3 =G3*G3
=E4-F4 =G4"G4
=E5-F5 =G5"G5
=EB-F6 =G6*"G6
=E7-F7 =G7*G7

d2

RN . W U U N N Y

.dm

17 O 457580 Ao AT Gl all (s2a) 3 aalailly il A8 4 jo 2ic
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bl g a0 )Y Jalas )

N [ S| —

J—alf
A B C
Smoke Mo Smoke
Edu 5 5
Mon Edu 3 4
C.C. =(B2*C3-C2*B3)(B2*C3+C2"B3)
A B C

1 Smoke Mo Smoke

2 |Edu 5 5

3 Mon Edu 3 4

4

5 |cc 0.142857
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CilS3 ya ) 30 e 0 Sediml jea il el gdad) I u dsdall Ay 2l

(A il L)

X sl

VI

A ) 9N

dadl

g sanal

10

o 7 2 9
aal 6 5 11

g saxal

19

11

30

s 0 A 05 sl o e 85 Jalae iaall

Jal)

A B G D
No Odur Odur Total
Yellow 6 4 =SUM(B2:C2)
White 7 2 =SUM(B3.C3)
Red 6 5 =SUM(B4:C4)
Total =SUM(B2:B4) =SUM(C2:C4) =SUM(D2:D4)
B=  =((B2"B2)/(D2"B5))+((C2"C2)/(D2*C5))+(B3"B3)(D3"B5))+(C3*C3)(D3*ChH))+((B4"B4)/(B5"D2))+((C4*C4)(C5"D4))

cc.= =SQRT((B7-1)B7)

265




A B C D

1 No Odur | Odur Total

2 |Yellow 4] 4 10
3 | White 7 2 9
4 Red 6 5 11
5 |Total 19 11 30
6

{ |B= 1.057967

8 |cc.= 0.234075

:Jla

a9 58 (maalyy 328 3 eldae by G paal) e L o)L
Jsaally i sa st LS Lagia US i b e JS Aloindl aen L) alid
.l

M, |1 2345 6/|7

ol <y X
JgY)

ol oy Y
L";',L':J\

Comoa) G Ga JIaiS Ll ) Jelas aaall
J—all
Olb aal ae Calgall a5 JoS) 809 50 e JaiS BLS ) Jealae

ALY Lledl el al
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.dl:u

e X bzl ala y e Y slaay) cila jo jlasd) lad il aa

Data
eba LS Jand) Jolas of Regression Lee Jliai a8l elai Analysis

Ml Jea s
HE3

Data Analysis

b Jls
Jal

555 Tools s At 5l A ail@l 1) ads el JLasl aa

Analysis Tools

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

Random Mumber Generation
Rank and Percentile

Cancel

Jﬁ

o Lo ]
=

|

GSL”JLS L.\LIQ.J\J f_squﬁ J\J;.}}” )\P 5280 J@..Lﬂ

Regression

Input
Input ¥ Range:

Input X Range:

| Constantis Zero

95 %o

v Labels
I Confidence Level:

Qutput options
* Qutput Range:
" New Worksheet Ply:
" New Workbook

Residuals

I Residuals
| Standardized Residuals

sCs1

[ Residual Plots
[ Line Fit Plots

Mormal Probability
I Mormal Probability Plots

§B51:8B59 3
SAS1:5A59 3

——

Cancel

Help

B
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@~ @AW N

[i=]

11
12
13
14
15
16
17
18

A

15

17

10

14

B

13

19

11

16

C D E F G H J K
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.915803445
R Square 0.83869595
Adjusted R Square 0811811942
Standard Error 1.619009207
Observations 8
ANOVA
df 35 MS F Significance F

Regression 1 81.77285513 81.77285513 31.1968342 0.001399545
Residual 6 15.72714487 2621190811
Total 7 97.5

Coefficients | Standard Error t Stat P-value Lower 95% Upper 95% | Lower950%  Upper 95.0%
Intercept 1.11954993 2159532681 0.518422314 0622719381 -4.164640045 6.403739904  -4.164640045 6.403739904
X 0.959212377 0171735276 5.585412626 0.001399545 0.538990988 1.379433766 0.538990988 1.379433766

A X 5Y on A8l o gl c=1.1195 5 m=0.959 JJ 2 gl e

Y =0.959X +1.1195

Al A M) Sy Ay el i
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e A Juadl
Curve Fitting <tsiaidl ks
sUadY) Cilay 3o £ gaa g Liall ilay sal)
Least Squares and Sum of Squares of Errors

iyl o131 0 A0 sl Al ) Andaill b gl i Gl aal e
Sy e & e 3 et Gkl eUbalY) Cllay s g sama s Liadl cilay sl
slaxa
il ey yal) 2 105
& sana J8 dany 53 Jinidl) Gl ga Guhe (Rl dlilas) inie Juadl
Slasall CUL de gaase o (sladl) Gl af Clay g
e X 2 (XY )o(X 00 Y g Jseens(X sV ) 2y ol Ligal il (yim sl
(= de geaal daia B das) f (x,B) Gkl inie a8 Hetay g Jiae
Cys Aie 418 K e d i =1,2,0,0 <l ey aie miy (alladl)

d=y,—f (x..B).d,=y,f (xz,ﬁ),...,dn =y, —f (X,.B)
Bins 3 A Glaa (inie Jmdl (ol Lial) e yall 3 a5 Canea

.0 )
Mﬁlné—BS Mln—{Zd } Mﬁln—B{Z[yI —f (XI,B)] }
et ABle g LSYL alh B alladl B Ehd £ (x, ) A0l calS 1Y

.Solver J=S @ LS daae (3 ks Ja3 ) Jualeill Gl e\as:w}_;
Léjlid\ I
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4
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5 7 el sl Jadl) 23 s e saaliall il Jalds Ul e a s
el Llal a@iwal ball e culibyl) Lali (e Jaiud G saeel JS5 e
& sana s Al gLl st Jaall ot Llal A go plhadl daxi Ll

(Al 2l e Jala Al A gall 2l Y) | s cUadY)
138 5 e Uad¥Y) Jass g Jie eUadl o g e (e ulie padiins ¢ UadY) jaas S
& sana Jia SN o 3all Ay g SEN o 5al 1380 SN aall (g g Ll LS
Jand allaall (e axdl Jaad s asisall ol allae st Jslad s il
bl el (<0 dlaall 538 saalial | (Saile J8 ¢Uad¥) il yo pene Ao

leastSquaresErrorsDemo.xls «alall
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:Solver Jus) aladialy Lol Cilay ol 48y 4
A da 3 AN < gl s Ay L)
L sy A slUasal) Sl aw 5 -]

Aallan g clio 3 gai = iy lil) JSEN (e -2

el 4 4 2ty i) e Sl 3 gail) (Gukay -3
Sum sba¥) Cilay jo & sanay e hdl) Cilry o s Grkill ¢lUadl Cauas 4

.of Squares of Errors (SSE)

SSE (=3 sba) Joil (8] (8 Solver ) Agaae 34y jla prdinii -5
Minimum Square Error (MSE) 2y 5 allaall ad ity
Dty Gl 53 gm 8% 5 Liall eyl ok o Allaall el 28l -6

Row

OCoO~NOOUOITA~WNE

X

P~NONOONPPWNPOORLOIO N

97
86
78
10
75
62
101
39
53
33
118
65
25
71
105
17

(AAJ::A\ ?"SS‘ — 3aaliLll \"‘SS‘ =X) ‘_;\5.\3\
:Jlia
aal Gt Jde cualia CJJ.A.\ Canka
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17
18

49
68

Y X L) a -1

140 -

120

100 -

80 -

60 -

40 -

20 -

00

00 00

L 2 4

O 3 gaill = i adde 5y 9 X Gp Aidad A3yl ABe la o L -2

vi=atbx+e,i=12,..,18

Row

CO~NOOUTRWNPR

X

CONDWNDO R OO

y

97
86
78
10
75
62
101
39
53
33
118
65

miph=1 ya=1 aleazisal Guhi-3
yhat

OOWUuhoWUUITONOSNO®
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13 2 25 3
14 5 71 6
15 7 105 8
16 1 17 2
17 4 49 5
18 5 68 6
oy IS4G

a= 1
b= 1

140 -

120 *

*
100 + :
a0 *
1,, : &
60 . —yhat
:
40 *
*
*
20 A .
*
':I T T T T 1
0 2 4 3] 8 10
X

Ladidb =10 ya="5 afl Jslad 2 Galal Jaat alladd) od of Jaadl
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140 -

120 4 .

i

100 4

80 4
* Y

—ihat

4

40 | *

20 4

Sl dy J ai b =10 sa =5 adll 3355 Juadl Gulat asd
& sanas e Lbal) Cilay ya s (il asyl) ¢lady) g addaall aydll Ciuas 4
foanally ¢ aa¥) Cilxy s
C2 >=$G$1+$G$2*A2 ( yhat)
D2 >=B2-C2 (error)
E2 >=D2*D2 (errorS)
E20 >=SUM(E2:E19) (SSE)

&5 e Uadll Cilay ya & gama 5523 Sl s E20 il s
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A | B | ¢ | b | E | F | & |
X ¥ yhat error errors a= 5
7 g7 75 22 484 b = 10
6 86 65 21 441
5 78 55 23 529
1 10 15 -5 25
5 75 55 20 400
4 62 45 17 289
7 101 75 26 676
3 39 35 4 16
4 53 45 g 64
2 33 25 g 64
g 118 85 33 1089
5 65 55 10 100
2 25 25 0 0
5 [k 55 16 256
7 105 75 30 900
1 17 15 2 4
4 49 45 4 16
5 68 b5 13 169
SSE= ﬁ 55221

Solver 33l el Solver s Tools (s

Solver Parameters

Set Target Cell: Solve

Equal Te: O Max @M O Valueof: |0 -
= = = Close

By Changing Cells: -

scsiscs:

Subject to the Constraints: Options

238 SSE s sa3 Al 4dall of s Set Target Cell "<eagl 4da Jaa)" 3
Equal ") 4sbed" 4 (Solver & Jsaal Jié Ll sal 1.4.1‘){) Loy cala
By Changing "W i 85 SSE s 3 53 WY Min LS To
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$GS1:$G$2 Jadd 1 b sa Alladd) 5 523 Al LAY Jlase o Cells

z8 Solve Sle hazias ?"
Solver Results r5__<|
Solver found a solution. All constraints and optimality
conditions are satisfied. Reports
Answer
Sensitivity
g Limits
(") Restore Original Values
[ Ok ] [ Cancel ] [ Save Scenario... ] [ Help

cﬁmﬂOK‘:JQMJAJP}M}MSolvequ&J\PSM\J

-2.32215
14.73825

yhat errar errors a
97 100.8456 -3.84563 14.78883 b
86 86.10737 -0.10737 0.011529
78 71.36912 6.630881 4396859
100 1241611 -2.41611) 5.837565
76 7136912 3630881 13.1833
62 56.63087 5369135 28.82761
101 100.8456 0154375 0.023832
39 41.89261 -2.89261 8367204
53 56.63087V| -3.63087| 13.18318
33 2715436 5845641 3417152
118 115.5839 2416121 5.837643
65 71.36912) -6.36912 4056567
25 2715436 -2.15436 4.641261
71 7136912 -0.36912 0136249
105 100.8456 4154375 17.25883
17 12.41611) 4.583895 21.01209
49 5663087 -7.63087 58.23011
68 71.36912 -3.36912 11.35096

SSE= I 321 .395!

k]
-

R e e B R = R e e I s A Sl = R |

LY sy
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40

120
100
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y : L '
60 N —— yhat
£ 4
*
40
*
20 .
L 4
0 T T T T 1
2 4 6 8 10
X
(Al error o) (B sl ani g
error
8 -
*
6 1 .
*
*
4 . o
2 *
0 T T * & * T 1
2 4 6 8 10
2 | . . .
4 | ¢ ¢ .
6 .
-8 ¢
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2

rdla
s e J3) 5 Q8 g5 S Cilaital (3 guad) e A a5 4000 bl
1994 41 Ss]1984

Year 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994
®)

Market | 3.0 2.5 4.0 7.5 7.0 13.0 | 17.0 | 29.0 | 46.5 | 50.0 | 49.5
Value

(x)

Leeu )iy piidadia e clilull oda JAx

A B cC D
LYear Market Value Base Year
1984 3 0
1985 2.5 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

80 4

50 4

40 4

30 4

20 A

10 4

0 T T T T T T ]
1832 1884 1986 1988 1980 1882 1584 1586

MNMNMMNMMNMNMMN -2 A2 A A s a s aa—
NBEON =200~ snNo o ©0NGO R LN
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dgﬂ\jwmﬂ\@&d\mua&js &JJ;JSJ&LM\ ui@a\}
bl (K

f(tabcj o bae*ﬂ’tzo

73 saill Lale (adaty 38 3laral) bl ) (o

X =f [ti ;a,b,cj+ei i=12,..10
bl Jaxdlilge 5h sa plleall ad Gt a3 A8 GULLY
adi 5 B2 LAY i s D2 Al e J ) el AU @lld g i dadia
1 AEIS ol 4s)

A B Cc D E F

LYear Base Year Market Va Fit Error

2 1984 0 3 =$F3$15/(1+$FS16"EXP(-$F$17*B2)) =(D2-C2)"2

3 1985 A1 25 =3F$15/(1+SFS16"EXP(-3F$17°B3)) =(D3-C3)"2

4 1986 2 4 =3F$15/(1+SFS16"EXP(-3F$17°B4)) =(D4-C4)"2

5 1987 3 7.5 =3F$15/(1+SF$16"EXP(-3F$17°B5))  =(D5-C5)"2

6 1988 4 7 =$F$15/(1+SF$16"EXP(-3F$17°B6)) =(D6-C6)"2

7 1989 5 13 =$F$15/(1+SF$16 EXP(-$F$17°B7)) =(D7-C7)"2

8 1920 6 17 =3F$15/(1+SF$16"EXP(-3F$17°B8)) =(D8-C8)"2

9 1991 7 29 =$F$15/(1+SF$16"EXP(-3F$17°B9))  =(D9-C9)"2

10 1992 8 46.5 =3F$15/(1+SF$16"EXP(-3F$17"B10)) =(D10-C10)'2

111993 9 50 =3F$15/(1+SF$16"EXP(-3F$17"B11)) =(D11-C11)"2

12 11994 10 49.5 =3F$15/(1+SF$16"EXP(-3F$17"B12)) =(D12-C12)'2

13 Error sum of squares =SUM(E2:E12)

14

15 a= 10

16 b= 50

17 c= 1

E13 2 4(E2:E12 Jdadl ) Ladl DA g saneda s
e sl aniall) eally Wby b s (uld 430K 1984 4ol Ldaf Wil LY
c=1 5b=50 sa=10 alzall A ad Jaxi ((Lial e lay of oy

) xe Fit s Market Value a5
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A B c D E F

G 1agd

1 |Year Base Year  Market VallFit 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 2865860462 21.47525
6 | 1988 4 7 5219800734 3.169109
7 | 1989 5 13  7.480005851 30.47034
8 | 1990 6 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 9977351447 1562.04
13 Error sum of squ 5028.955
14
15 || a= 10
16 = 50
17 || %] c= 1
18
19 40 4
=L 30
21 |
22 20
23 ]
24 10 4
25
2 U -_“'/./r"_._‘_-—.
27 1982 1984 1986 1988 1900 1992 1994 1996
28
29
L_ab\...g..ﬁ\ UAG_LJ\ ‘f\;.ud\ = .J..yq‘\_pu\ ;“.édj ‘f\;.ud\ O\ sy
: SIS llaall dilida o8
60 a= 30
= 50

40

30

20

1982 1924 1986 1988 1990 1992 1994 1996
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60 a=

50 c=

1982 1984 1988 1988 1990 1992 1994 199

40
100

c=1 5b=100 5a=40 Al ¥ adl f a5 il A (4
e Solver )iy E13 Wil paal 3 yall 4014l ‘;JAJ.&)A\ t.a.u;\_wb.a

Tools | Data Simetar  Window

Formula List

| Solver...

Add-Ins...
Options. ..
Data Analysis. ..
E‘*‘ Macro Systems Add-ins
Resampling 3

SimTools 3

L4

Solver Parameters

SIS il oY) Al

Al 3aalal) e lana

Set Target Cell: SF513 Ry
EqualTo: ¢ Max @ Mn © valueof: |0

By Changing Cells:

[sFs15:6r517

Subject to the Constraints:

E Guess

=] Add
Change
J Delete

QOptions

Reset Al

A

Help
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L) 3gdia 4 a0 Min s (Adllaall 45 giell 1aa¥) FE$13 4taid jraail
(s A V) alleall 5005 40 3 g sall Jlanall Jlias s Al 28
Al milil) yelaid Solve A $F$15:$F$17

-

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 11986 2 4 1.739946887 5.107840073
5 1987 3 7.5 3.493689512 16.05052372
6 1988 4 7 6.800502541 0.039799236
7 11989 5 13 12.51540951 0.234827947
8 (1990 6 17 21.04921791 16.39616568
9 1991 7 29 31.36782219 5.606581939
10 11992 8 46.5 41.08403009 29.3327301
11 1993 9 50 48.3020243 2.883121473
12 11994 10 495 5277515711 10.72665407
13 Error sum of squares | 95.7764153
14
15 | |eoy a= 57.76
16 b= 138.3
17 0 c= 0.729
18
19 | |0
20
21| |304
22
23 20 1
24
25 |
26
27 0 : = . . . . s
28 1882 1584 1586 1888 1950 18652 1994 1996
29
il Gl (o) Uaaad) bl e Asiall audat Jiad) 134
57.76

t>0

(=1 13830 o7
Blanall Sl e S8 Gili
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Overshoot and Collapse Model JbgN 5 g sl gaill 7z 3 gad
st i S Nonrenewable 2aaie ye Al alai o adiey ol gl
Jbe¥ls Overshoot gyl saill 38Ul (i 2y o Survive slad

. Collapse
32 3 pdadl) 138 ld dude dihie e ading ale Y (e aodad Ll (IS 1) M
& bl I Tawd Quliall e oy s ST g ity udial) Al g laae
bl 3 axe ey s Cugall 5 sall
t el die ulall LSy p(t) 5o t el e aedadll o 8 2xe o (i il
bl o 8l sac ua t+ dt el a3l 21 r() o

p(t+dt)=p(t)+B {1:((2))} p(t)dt
e s ph) Al el o adian adadll o aae] Al dadl) o
I(t) uliall ApaS
it Ot sl ) e r(t) el da

r(t+dt)=r(t)-c p(t)dt

o adix t4dt iadl Ga)l e Cufiall pes] Al dagll of
1 oe i goladll o i e p(t) Slesr(t) @l t oe) e 4led

i aaill Rate Equations Jasall &Y alas

of)-1B- 1= iy

"(°)
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O JB L )i sl r(t) Aoy il (e S Ao e )5 e

1 e s (T=r(t)/r(0))] 4 0 152 s ms 1[0) 2

S 8 aakadl) 30y Jaae (f g B e s B - 1 (e iy i) el

o B 1= {r 1)/ (0)] ] 0 o (Rhia 5 25) 1

Al Aaleal) 8 Aall 5 LYY | (b g adadl) ana (o ey 13 5 Al

) ans ae oty Jeay Wil (i r(t) J s r(t) Cai il

LS laiall e (o5l 138 g Ly il r(t)og:_,u,. i) aas 300 ) pad

BRI RUNH W

GlEMall (aah Ladie Steady State BB e eUéﬂ\ Jas
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(2) p()=0

633108 (8 Qulall Ui (e Y 1 C > 0 D) Jaxe o i
DheY) o bl elzadll gl (2) Al Y Ay At (1) A o
OB 13 s sall adinll e Dlgind die Chaay 1385 gkl ol 3V Ll
& 100% zeua (1—{r(t)/r(0)}j ) Al ol o A 8 atil) Jaes
el ae Asymptotic (ol JSd Caany 138 5 aodadll o i aes g
e IS Sy Ala adg t o0 ledie Jadd ) @iyl Al Al Juay
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GJJA:\S‘ slSlaa

: A Jaal Jus) e dadia 8 23 saill 3lSLaal Juu) aadfios Cb g

1 ’ | ; | & | B | E |
1t p(d) — — -
2 |0 2 oo i 10
EEL =(1+(SES1-(1-C2/SES2))'B2  =C2-$ESIB2 o 1o

i 2a dia ) Clan g e sthaall aaall s O3 5 B3 LAY s

A E | ¢ | b | E |
1t p(t) rit) B= 0.5
2 0 2 10 r(0) = 10
3 1 3 9.8 c= 0.1
4 2 4.44 9.5
5 3 6.438 9.056
B 4 9.0492528  8.4122
7 5 1213703884 7.507275
B 6 1518012791 6.293571
g 7| 17.14378498 4775558
10 8 1675000652 3.06118
11 9 1350973606 1.385279
12 10 8.626343254 0.034305

dS.uJ\ @ G..\Ld\ T

20
18

12 /

16 ol
14 /

—+—pit)

mw
a

—m—r(t)

12

(L) O 1388 5 Lo g adinadl Adide 5S5 Aol die 4l gl 5 JSAN (g0
Cogas (1) 2ol deal (ld pinadl aaa 3245 die 5 el a5 s
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Uls e Jelily 4 (25 ] (Antas el o aphll Aalai) e IS
Juiall jpaial) 300 ) e @) jpaiel) dad (28U Cusy State Variables
Aald) Aol AL Tkt 5304 30 6 3 sms 3 Ay A ) (omy s

Ueal Capuall jras (mdds LI 8 J Jnie s jalls o 5 el ALY Gy
B A e g My Ggw o5 Adaall Alaally lae EBLAYN () S e
G pbal (g3 Cogw B pall Jara 28dt puadll 3gay A ) Al dedia
G885 aay (Slg e g ST Al 03 5 Jrag Las dlle &l g5 diaid
s iiall iy W jland i 5 o 18 Y1 (8 Ty Cagu & paliall aas
32 gisall ailiadll 0l 3 e Jly G Al @llgia) o LS aaY)
ol COlaall f Cle daall () dae U il ol Al Cnal
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Venture Fund <)l J slaiey) dad o iy 38 Die J il
Internal Rate of Return (IRR) z ! Faall Jasall 5 Ldla el
dpm i gl 8 LagdS Tay of J8 eddl) AL ol il (8 Ll aay

Y] i sha (et dadiy aaY) el K i ] s

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
59
61
65
70
73
76
81
86
93

100

103

109

290

125
117
116
110
107
101
99
95
92
88
85
82
80
76
72
70
68
65
62
99
91
45
41
38
36
35
34
36
36
38
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Yy =a-+bx +cx 2

117 42
131 50
147 61
163 76
179 93
188 103
200 116
210 130
228 153
245 178
259 199
263 206
y 35X %&M&u\ I
250 -
200 -
150 -
100 -
50 4
0 ‘ ‘ ‘ ‘ ‘ ‘
0 50 100 150 200 250 300
Al ) A1l T sl (3aka (o g

X,¥y €R sC sb sa plleall s ol
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X,¥y €R sC sb sa sl 4ais ol
a3 Jus) aladiuly

A | B | ¢ | o J E [T F T & T H T 1 T 3 T ¥ [ L I m | N J o | P
[1] X ¥ fit1 error errors1 fit2 error2  errors2
(2] 40 125 121134 3.865092 14.094580 115892202 9107798 8295198
ER 4 117 111.8725 5127457 2620082 111634619 5365381 28.78731 250
4| 42 116 110.6834 531662 28.26645 107.684034 5315066 6914032 ¥ =a+bx+ex?
5| 43 110 1041711 5828858 33.07558 104.014648 5985352 3582443 /
6| 44 107 101.0006  5.999361 35.00233 100598522 6.401478 4097392 | agg
(7] 45 101 9500033 50999673 3500608 974141385 3585361 128584
s | 46 99 9301958 5980424 3576547 944415339 4558466 20 77961
[9] 47 95 8925657 5743433 3298703 916628808 3337119 1113636 —
[10] 48 92 8651267 5487332 3011081 8906222 293778 8630551
[11] 49 88 830151 4984899 2484022 866252304 137477 1889992
[12] 50 85 8047028 4529715 2051832 84339031 0660969 043688 0 \
EE] 51 82 78.01079 3989211 1591381 821920106 -0.19201 0.036368
(4] 52 80 7639028 3.609718 13.03007 80.1736805 -0.17368 0.030165
|15 | 53 76 7334776 265224 7.034379 78.2745466 -2.27455 5173562 :
|16 | 54 72 70.45602 1543081 2381008 76.4859987  -4.486 2012418 =
17| 55 70 69.02601 073086 0.948648 748002120 -4.80021 23.04204
|18 565 68 67.63303 0366071 0.134667 73.2100678 -5.21007 27.14481
|19 57 65 B565702 -0.65702 0.431673 717090698 -6.70007 4501162 0
[20] 59 62 636816 -1.6816 2827760 68.0512064 6.9513 48.32052 0 50 100 150 200 250 300
[21] 61 59 617915 27915 7.792454 66.4852105 748521 56.0283%
[22] 65 51 5728133 -628133 3045509 622931473 -112031 1275352
[23] 70 45 541274 91274 833095 581724356 -131724 1735131 250
[24] 73 41 5224763 112426 1263968 561778748 -151779 2303679 -
[25 | 76 38 5086505 12865 1655004 544798877 -164799 2715867 y =cx
[26] &1 36 4973986 -137399 1887838 522053874 -162054 262 6146 o /
[27] 86 35 4897966 -139797 195431 505079571 -15508 240 4967
[28 | 93 34 48.05948 -14.0505 197669 48.9134285 -14.9134 2224104
[29 | 100 36 4812907 -1213) 147.1361 48.0621774 -12.0622 145.4961 150
EX 103 36 4787577 -11.8758 141034 47.8919683 -11.892 141.4189
EN 109 38 4806801 -10.0689 101383 47.8629201 -0.86293 07.27737
32 117 42 4800788 -5.90788 4771878 484118648 -5.41186 4111201 N
EE] 131 50 5121032 -121032 1464863 50.8385006 -0.6386 0.703249 e
|34 147 61 5564221 5357787 2870588 55.8199062 5180094 26.83337
ES 163 76 6402731 1107260 143.3452 63.3334605 1266652  160.441
(36 179 93 7628077 1671023 270.2317 73841618 10.15838 367.0436 50
[37] 188 103 8481769 1818231 3305066 813383292 2166167 469228
[38] 200 116 9729583 1870417 349846 934867323 2251327 5068472
[39] 210 130 1127732 1722676 2967612 105846636 2415336 583385 0
[40] 228 153 1421011 1089894 118787 134589007 1841039 338 9646 o 50 100 150 200 250 300
[41] 245 178 1798845 -188453 3561440 171858327 6141673 3772014
[42 | 259 199 216.2963 -17.2253 2967095 212583072 -13584 1845243
43 263 206 229.3244) 23.3244 5440262 226294471 -202045 4118656
[44 | sse= 4197.045 5579.712
[45a 50.46 0.003673
|46 b= -0.08473 -2.21514
|47 [c 0.00474 2384863

:&pall
C2 & ol (A9 Aalaal) gkl
$B$45+$B$46*A2+$B$47*B2*B2
F2 8 poai 4l Alalaall (3pda]
=$CH47*(A2)N($CF45*A2+5C$46)

L4

1Al
il (gl gl 5 bl & A g i) e alied) (Gila
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0z —

0.1

A B C D E F
L X f(x) fit error sq a= 1
2 0.25 0.316 0.17227 0.020658 = 2
3 0.5 0.422 0.238651 0.033617
4 1 0.602 0.232544 0.136498
5 1.5 0.573 0.173343 0.159726
6 2 0.546 0.11702 0.184024
7 4 0.282 0.01798 0.069706
8 0.25 0.273 0.17227 0.010147
9 0.5 0.415 0.238651 0.031099
10 1 0.604 0.232544 0.137979
11 1.5 0.622 0.173343 0.201293
12 2 0.516 0.11702 0.159185
13 4 0.279 0.01798 0.068131
14 SSE= | 1.212063
15
5 07
17 '
18 06 2,
18 AR
21 0.4 \ '/ \ 0
22 03 / \ \ —=— it
23 ’ 4 3
24
25
26
27
28
29
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0.2
0.5

1.5

0.2

0.5

1.5

A B C D E F
X f(x) fit error sq a= |1
5 0316  =$F$1*(EXP(-A2°$F$2)-EXP(-AZ*$F$1))($F$1-5F$2)  =(B2-C2)*2 b= |2
0422  =$F$1*(EXP(-A3*3F52)-EXP(-A3"$F$1))/(SF$1-5F$2)  =(B3-C3)'2
0602  =$FST(EXP(-A4*$F$2)-EXP(-A4*$F$1))(SF$1-5F$2)  =(B4-C4)2
0573  =SFS$1+(EXP(-A5*$F$2)-EXP(-A5'$F$1))(SF$1-5F$2)  =(B5-C5)'2
0.546  =$FS14(EXP(-A6*$F$2)-EXP(-A6*$F$1))(SF$1-5F$2)  =(B6-C6)'2
0.282  =$FS14EXP(-AT*$F$2)-EXP(-AT*$F$1))/(5F$1-5F$2)  =(B7-CT)'2
5 0.273  =$F$1*(EXP(-A8*BF$2)-EXP(-A8*$F$1))($F$1-5F$2)  =(BB-C8)'2
0.415  =SFS15EXP(-A9*$F$2)-EXP(-A9*SF$1))/(SF$1-5F$2)  =(B9-C9)'2
0604  =$FS1<(EXP(-A10*$F$2)-EXP(-A10°5F$1)V($F$1-5F$2) =(B10-C10)"2
0.622  =$F$1%(EXP(-A11*3F$2)-EXP(-A11*5F$1))/(3F$1-5F52) =(B11-C11)*2
0.516  =$FS15(EXP(-A12*$F$2)-EXP(-A12°SF$1)V($F$1-5F$2) =(B12-C12)"2
0279  =SFS14EXP(-A13*$F$2)-EXP(-A13*SF$1)/($F$1-5F52) =(B13-C13)"2
SSE= =SUM(D2:D13)
:dall a3 Solver  pladiuly g
A B c D E F
1 X f(x) fit errorsq  a= 1.3739
2 0.25 0.316 0.27576233 0.001619 b= 0.4022
3 0.5 0.422 0.44498469 0.000528
4 1 0.802 0.58780591 0.000201
5 1.5 0.573 0.59336895 0.000415
6 2 0.548 0.54195088 1.84E-05
7 4 0.282 0.27718074 2.32E-05
8 0.25 0.273 0.275786233 7.63E-08
9 0.5 0.415 0.44498469 0.000899
10 1 0.804 0.58780591 0.000262
11 1.5 0.622 0.59336895 0.00082
12 2 0.516 0.54195088 0.000673
13 4 0.279 0.27718074 3.31E-08
| 14 | sse=  [0.005469]
15
16
17 0.7
18 0.6 4/‘;§:\\—/’QY
1y 05
20 ’
21 0.4 jf \ { \ -
2| |/ \ S
23 ST — *
24 0.2
25
26 01
27 o
28 12 3 4 5 6 7 8 9 101 12
29
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! A -] = e E
|Fitting Polynomial of degree 2

px)=a(@)+a(1)x+a(2)x"x

‘to the data by Least Squares

*lj) LE] poly(j) error errorsq
=5B512+5B513°A6+$BS 14462 =B&-Cé =D&'D&
=5B512+3BS13*AT+3BS14°AT2 =B7-C7 =D7°'D7
=5B512+5B5 13 AS+3BS 14°A5"2 =B&-C& =D&'D3
=5B512+5B313*A0+5BS 147492 =Bo-c8 =Dg*D8
=5B512+35B%13*A10+5B514*A10"2 =B10-C10 =D10*D10

=0 E- N I TR K ]
o Ly
O am o

12 |a{0)= =58/35 =C12-B12 =SUM(EE.E10)
13 a(1)= 0 =C13-B13
14 |a(2)= 1 =317 =C14-B14

-y

o
Fa

= = - I 2 Y Y Ay I S

Fitting Polynomial of degree 2
p(x)=a(0)+a(1)x+a(2)x™x
to the data by Least Squares

x{j) f(x(j)) poly(j) error errorSq 5
-2 -3

0
1
-2
-7 49

= 0w

1
0
1
2

o =MN =0

~N W = =W

(=

a(0)= 1 1.6571429 0.65714 63 0
13]a(1)= 1 0 -1
L14]a(2)= 1 -0.428571 -1.4286
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A [ B

c

Elllzll=l=l=l =] ]

@

Fitting Polynomial of degree 2
p(x)=a(0)+a(1)x+a(2)x*x
to the data by Least Squares

x(j) (i)

2 0
11

0 2

1 1

2 0

a(0)= 1.66
a(l)= -0
a(2)= -0.4

poly(j)
-0.057143004
1.228571448
1.657142857
1.228571225
-0.05714345

1.657142857
0
-0.428571429

error
0.057143004
-0.228571448
0.342857143
-0.228571225
0.05714345

-7.2476E-11

1.11512E-07
9.24087E-08
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errorSq
0.0033
0.0522
0.1176
0.0522
0.0033

0.2286
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e Gl Juadl
sdualy ) eyl Jibws Ja 2 EXCEL SOLVER alaiia)

r Al da
Minimize 0.6X,+0.5X,
ST 20X1+50X22100
25X | +25X ) >100
50X l+10X 5 >100
X ;X , >0
: SIS 73 gl Jas
A B C D E F
1 X1 X2
2 Decision Var. 0 0
3 Total
4 QObjective 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 & e sland JAxiC1 s B1 WA
13 COlelae puiad A ieall 4 gl a4 5 )l <l juaial 440 5Y) 8l
B4:C7 Jlaall 8258l Cllae puin 5125 C4 5 B4 LOIAD & cangl)
F5:F7 Jdaddl 3 Gai¥) Caplall clalaa
: QU Jaxi D4 aal

=SUMPRODUCT($B$2:$C$2,B4:C4)
O sy D5:D7 Jaall 4l D4 gouii o cdguaill 5 dallaall &5 giall JasY
8 el 3y 53 Al Caagll Al dad e 5 siai D4
3280 eluid Solver LU Tools < sa¥) daild (pe
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Solver Parameters

Set Target Cell: sD54 =k, Solve

Close

di

Equal To: T Max ™ Mn  Valueof: o
By Changing Cells:

| SB52:5C52 E Guess

Subject to the Constraints: Options

$D$5:8D87 >= $FS5:5F ST ] Add

_ Change_ | —
Delete
o e

Help

—aagl) s dad §D$4 Jaxi Set Target Cell "eagl Ada aa 32805
xSl Equal To " 4sbae Cand sod) 53 )31 3 aa 58 (b sl 2 55 Al
el A0 Uiilliae g aadiiceal)l Laaasy el 4080 8 e 5 il
24 Y adl By Changing Cells s <aagdl Als sl 3 5 Min
«slay 5 Subject to the Constraints 2 sl <3 §B$2:$C$2 Jlasl)
25380 3lad) 5 dpusliall ¥ laall JLEA) o5 ol Add (e bsalls 3 58l Jlas

Add Constraint

Cell Reference: Constraint:

|sDs5:4D87 ] [>= v| [=sresiered E3|
oK | Cancel | Add ‘ Help |

el Options e daiai lgie s Raulsd) Solver 338 35215 OK
34l
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Solver Options

Max Time: 100 seconds | Ok |
Iterations: 100 Cancel |
Precision: 0.000001 Load Model... |
Tolerance: 5 % Save Model... |
Convergence: 0.0001 Help |
[+ Assume Linear Model [+ Use Automatic Scaling!
[+ Assume Mon-Megative [ Show Iteration Results
Estimates Derivatives Search

{* Tangent * Forward (* Mewton

" Quadratic " Central " Conjugate

Assume Non- <3S 53 jlas 52113 Assume Linear Model b
35238 OK o Use Automatic Scaling Jkis) Juad¥) (e s Negative
Solve ‘_Ar_ PR RGY R e LS BE-SJAVEY :Lu.n\.mY\ Solver 538U

Zing Jdall Jd

A B cC 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

10 gzLﬁL:::r:‘rl:::éL;E:g: All constraints and optimality

11

12 {* Keep Solver Solution

13 " Restore Qriginal Values

1 g Ok | Cancel | Save Scenario... | Help |

F SIS oo g daaliall el s g Jall Je 8y
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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

S

10

11 |Adjustable Cells

12 Cell Name Original Value Final Value

13 $B%2 Decision Var. X1 0 1.5

14 $C%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$5>=$F3%5 Not Binding 55

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

21 $D%7 Const. 3 Total 100 $D$7>=%F3%7 Binding 0
Al B C 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 $C3%2 Decision Var. X2 2.5 0 0.5 0.1 0.38
1
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

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

ﬁ 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 15 215 EN/A  #N/A

14 $C%2 Decision Var. X2 2.5 25 215 #N/A  #N/A
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e 2l ) Juadl)

4 jaial) Ade ) a g )
LOpaadl

S Jad Jus) (e dadia -]

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

-

A B C D
1 | Properties of the Binomial Dist.
2 |p n X P(X=x)
3 0.1 10 0.348678
4 1 0.38742
5 10 0.19371
6 0.057396
7 0.01116
8 0.001488
9 0.000138
8.75E-06
3.65E-07
9E-09
1E-10

la RE Ve Rl o= RN Bl r Ry RI= =SSR N R -]

Hise 0S5 &l 13 Control Toolbox e 4l View balawl) 4dild (e -2
Lele
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B K

]

[T} []
EI0 4 nn

nu

E2 Microsoft Excel - Book5

File  Edit | view

Insert Format

Tools Data Simetar Window Help

O = E E—i Mormal

ﬁ @ n Page Break Preview
A Task Pane

Ev{f K -

HoAR 2.

&= -

Toolbars

A |

L4 | Standard

| |

oo NG W N

Formatting

Borders

Chart

Control Toolbox
Drawing

External Data

Forms

Formula Auditing

Al OIS Ll g aSatl) ol gl (§ saia et JusS) 3 Baan daild el

EMEd Ve acEEBEFHIAR R,

Design Made

Properties

View Code

Check Box

Text Box

Command Button

Option Button

List Box

Combo Box

Toggle Button

IO oS g
sl
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ry

L83

2 B p

Spin Button D))

Scroll Bar c.‘ha:ﬁ }i LJj J}ALG
Label e-h-u;\ C«ka—\g
Image A ) Jia)

More Contrals... )35‘ 5.533 Q\jj LA.G djm;ﬂ

F@.@;\ddﬁbé&@\ﬁﬁmﬁﬂ\ JJLGJLBJGS\ )JJ.L:M\-?)

G+ IS e macal 3 jdige o) 323 B3 Aa)) b dilaie L
SIS UK e Jad i e lia il

JLa ) Jsay sl & i Ledie
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Properties

|5chIBar:l ScrollBar
Alphabetic lCategurized ]

(Mame) ScrolBar 1
AutoLoad Falze
BackColor [ aHz000000F &
Delay 50
Enabled True
ForeColor B =Hs00000125
Height 141
LargeChange 1
Left 261.75
LinkedCell A4
Locked True
Max 9

1
Mouselcon (Mone)
MousePointer 0 - fmMousePointerDefault
Orientation -1 - fmOrientationAuto
Placement 2
PrintObject True
ProportionalThumb | True
Shadow False
smallChange 1
Top 38.25
Value 1
Visible True
Width 13.5

ol 53l (3 gaiea ) gie e Gl g Cal 3 sale al A (5 saiia 43 XU

Bsdba (e pilall (il 4 (Name) oW s ScrollBarl ScrollBar
P e 8 aSa ) A a5 A4 408 LinkedCell alel <iST Gl 53
Min dad 59 dasll Max 4ed Jad Hde GJEly jhe JG) Shay) &

L@ Gl bl (el 2D s G stiea Glel 25 ] dadl
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JSE) L\gﬂ@mﬁo‘)\_ﬂ;‘\ M\J\SJ ﬁ.q.;a.d\ JJLL_A‘;LM\ -4

A B C D E
Properties of the Binomial Dist.
p n X P({X=x) Change p
0.1 10 (0.348678 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 9F09 -~
0 1E-10

13 1
o e il s o aa) f el e @by an ) Jde s el sl
JasdU

T ol ) el

0.9 V0.1 Oop af i S D dsenll 5 A3 A il o b
D2:D13 Jinall il sina g ) & jatia (5 ) Sz jae e Jguasll -5

P Al it aa sl S = paall Sty pligall puats g
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A B C D E F G H

Properties of the Binomial Dist.
p n X P(X=x) Change p

P{X=x}

0.45

0.1 10 0.346678 =
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Properties of the Binomial Dist.
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02 10 0107374 a
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0.201327 025 ]

0.08808 ol
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1
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Properties of the Binomial Dist.

D n X P(X=x)  Changep atizl,

0.5 10 0.000977 =
) 0.009766

10 0.043945 0.25 —
0.117188
0.205078

0.205078 — —
0.117188
0.043945 0.05
0.009766 |
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4
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Data Analysis

Analysis Tools

O
Anova: Single Factor - -
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication

Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis
Histogram ﬂ

Data Analysis

Analysis Tools

istogram |

Moving Average Cancel
Random Mumber Generation

Rank and Percentile

Regression

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 A
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Anova: Single Factor g Jala! cplidl) Julas

Gloal) (salie Gl 3k A il Cp L8 4 jpaal A 2y al

9 mpemdd 5 L sike 130k 27 Lald A5 5Y) JS91 Als sall (D)
33 g LAY 5 AU (3l (e iyl IS A0 sk A phas 230
IS LY s il s Ama 5 i das

¢ sandl 9 8 7 6 5 4 3 2 1 | dkla,
46 5 8 110 6 3 4 5 4 | 1ak
78 4 914 9 7 510 8 12 | 2aa,ul
34 2 2 3 5 8 6 4 3 1| 3a,l

0.05 4:si2a (5 shuna
NS L) (o dnbaa b il (A

1
2
3
4
9
]
7
8
9

0

o | —te

A

B C D
Student # | 1st Method | 2nd Method | 3rd Method
4 12 1
5 8 3
4 10 4
3 4] 4]
6 7 8
10 9 5
1 14 3
8 9 2
5 4 2

D C0 = 0| UN | (L3R —

33l elé Data Analysis Lt Tools <l saY) 4aild (p
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A
1|
2 1
3 2
4 3
] 4
5] 9
[ 4]
8 7
g g
10 9
11
12
13

Student# | 1st Method 2nd Method  3rd Methﬂdl |

B C D E F

4 12 1

Data Analysis

Analysis Tools
=

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

Covariance Help
Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis
Histogram ﬂ

3l el Anova: Single Factor 2 s Jalal cplall Jalas s

oo~ o o & |k

13
14
15

16

A B C D E

1 | Student# 1st Method 2nd Method  3rd Method

1 /
P8 Anova: Single Factor
3 Input
oK
4 | | InputRange: SAS1:5DS10 EY
Cancel

] Grouped By: {* Columns Q
6 " Rows Help
7 [+ Labels in first row
8 Alpha: |0.05
9

QDutput options

{* putput Range: |5E51 E

" Mew Worksheet Ply: |
" Mew Workbook

s OK & 4 slhaall i) Jaas
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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 76 B8.666666667 10
3rd Method 9 34 ITTTTT7778 4944444444
ANCOVA
Source of Vanation 55 df MS F FP-value Fcnt
Between Groups 1198611111 3| 399537037 540726817 0003997338 2901117568
Within Groups 236.4444444 32 7.388688889
Total 3563055556 35
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Replication

& A Al A j poadl e gese e iyt Gfialil) aal Ll8
AU ) e Joan 100 (50 5 a8
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58 75 1 4l
56 68
61 71
60 75
62 66 2 40
60 70
59 68
68 68

4 sima (5 sie die Hial € Cle geaall o 3 A ol Gn (38 Gla Ja

0.05

JuS) (e dndia = Glilall Jax

[{eRie =N ey Ly R RE SRS R

Trial 1
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B

Grou
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70
66
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C
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28
26
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A B C D E

=

1 Group1  Group 2
2 |Trial 1 75 s
3 Data Analysis E]
4 !

Analysis Tools
; T
6 Trnal? Anova: Two-Factor With Replication Cancel

Anova: Two-Factor Without Replication
7 Correlation |
a8 Covariance telp

Descriptive Statistics
9 Exponential Smoothing
10 F-Test Two-Sample for Variances

Fourier Analysis

11 Histogram j
12

3330 )@.ia:ﬁ

Anova: Two-Factor With Replication

Input
Ok
Input Range: |5.-5.51:5CS'3 y -
Cancel
Rows per sample: 4
Hel
Alpha: 0.05 3
Qutput options
* Qutput Range: |SD51 E
" Mew Worksheet Ply: |
™ Mew Workbook

i OK @ guage salaS il Jans
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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 12.25 a8.75 65.5
Variance 11.58333333 4916666667 5914285714
Trial 2
Count 4 4 g
Sum 272 249 521
Average 68 62.25 65.125
Variance 2 666666667 16.25 17.55357143
Total
Count 8 8
Sum 561 484
Average 70125 60.5
Variance 11.26785714  12.57142857
ANOVA
Source of Variation 58 df
Sample 0.5625 1
Columns 370.5625 1
Interaction 60.0625 1
Within 106.25 12
Total 537 4375 15
MS F FP-value Fcrit

0.5625 0.063529412 0805267228 4.747221283

370.5625 4185176471 3.07191E-00 4747221283

60.0625 6.783529412 0.023033141 4747221283
8.854166667
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Anova: Two-Factor S g Cdalad o) Jalas

Without Replication

e Slelhi 4 dallaad A B,C,D slaud) (e g 53l 4 Gfialill aaf anasiad
SUlYL ol 2yl e Janii 4 pllad i g ] pllad ol )Y

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 e Hod) feleUasl) 38 Gllia Ja alalladdl o 558 Sla Ja

: IS bl Ja

A B C D E
1 Treatment Sector1 Sector2 @ Sector3  Sector 4
2 A 03 04 06 10
3 B 04 03 0.8 99
4 C 9.2 94 9.5 97
5 D 97 96 10 10.2
§]

Oalelad bl Jalas U bl Jalas caadi g &l ga¥) Aaild e (i€

Data Analysis

OSSOy

Analysis Tools

K

Anova: Single Factor

Correlation
Covariance
Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis
Histogram

aill:

r
Cancel
Help
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SIS gt Jans

A B C D E F

1 Treatment Sector1 Sector2 Sector3  Sector 4

2 A 0.3 0.4 0.6 10

3 B 0.4 9.3 9.8 9.9

4 C 9.2 9.4 9.5 9.7

5 D 97 96 10 102

6| oumm =

7 mmn Anova: Two-Factor Without Replication

8 Input

g Input Range: | SAS1:5ES55 E

10 ¥ Labels _Goncel |

11 Alpha: |0.05 Help

12 _

13 Qutput options

14 {* Qutput Range: |5.-'-\56 E

15 " Mew Worksheet Bly: |

16 " MNew Workbook

17

i
Anova: Two-Factor Without Replication
SUMMARY Count | Sum Average Variance
A 4 363 9575 0.095833333
B 4 364 96 0.066666667
C 4 378 945 0.043333333
D 4 395 9.875 0.075833333
Sector 1 4 376 94 0046666667
Sector 2 4 37T 9.425 0.015833333
Sector 3 4 389 9725 0.049166667
Sector 4 4 39.8 995 0.043333333
ANOVA
Souwrce of Variation S§ df MS F P-value F crit

Rows 0.385 3 0128333333 144375 0000871272 3862538733
Columns 0.825 3 0.275 309375 452327E-05 3862538733
Error 0.08 9 0.006888889
Total 1.29 15
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Y ol laaaf 125] 118 140| 150| 140 | 155| 145 152

X s Y on bl delaa J%ji
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A B
1 X Y
2 42 125
3 36 118
4 63 140
] 25 150
6 42 140
7 60 155
8 49 145
9 68 152

Jay) Al las bl Jadas caad g @l ool Al (pe 30l

Data Analysis 7

Analysis Tools

Anova: Single Factor

Anova: Two-Factor With Replication Cancel
Anu:uva Tm:u-Fau:b:ur Without Replication

Cu:uvarlance HE":'

Descriptive Statistics
Exponential Smoathing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram ﬂ
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42
36
63
25
42
60
49
66
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B
Y
125 Correlation
Input
113 Input Range: |sas1:¢B3 =]
130 Grouped By: {* Columns QEEHEI
140 C Rows e
155 ¥ Labels in first row
145 Dutput options
152 {* Qutput Range: |5|:51 y
" Mew Worksheet Ply: |
" Mew Workbook
ik JKA) 3 LS ol Ja
A B C D E
1 X Y X Y
2 42 125 X 1
3 36 118 Y 0.791832 1
4 63 140
) 55 150
6 42 140
T 60 155
8 49 145
9 68 152



Descriptive Statistica 4iw sl cliLaay
Ls 53 50 (e Aisal (Al o 38Y) JLll 5 el Jaall o 4l el

(k) e CLISU) 3 g Gl Gasls ge

4932.40, 2625.58, 6691.17, 9172.67, 9053.80, 9659.41,
1918.87, 5140.86, 8878.62, 2936.39, 3809.27, 2172.88,
2065.52, 3145.85, 3600.81, 1940.14, 4137.35, 4613.33,
6339.82, 4730.45, 4849.07, 4715.93, 9264.51, 5621.34,
5294.52, 4292.01, 9800.80, 8414.65, 9928.18, 3901.36
9603.85, 2238.19, 7581.32, 8495.49, 9774.52, 5623.85,
4261.73, 7951.69, 4682.15, 8160.40, 2409.61, 3427.14,
2325.28, 4738.46, 5793.77, 5991.97, 4862.33, 9884.38,

2133.84, 3691.90

AN AalE (e dudea s Cililas) jlaaly

Analysis Tools

Anova: Single Factor

‘Desciptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

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

Correlation

|Covariance Help
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A

1 |Income

2 4932 40 — - =
3 2625 58 Descriptive Statistics ? X
4 6691.17 Input

5 0172.67 S s [sas1:8a851 EY

G 9053.80 Grouped By: ¢ Columns Cancel

7 | 965941 & Rows —

8 1918 87 v Labels in first row

9 5140.86 outputont

10 | BB78.62 S

11 2036 39 {* Qutput Range: |5851| E

12 380@2? ™ Mew Worksheet Ply: |

13 2172 88 ™ Mew Workbook

14 206552 [V Summary statistics

15 314585 [+ Confidence Level for Mean: a5 Uh

16 3600.81 [ Kth Largest: 1

17 1940.14 [ Kth Smallest: 1

18 | 4137.35

19 | 4613.33

20 633982

e bzl A8 95% 5 yib Gl Ladll) cilibany) apen U jial Lia

A

Llncome
2 | 493240
3 | 2625.58
4 | 669117
2 | 917267
6 = 9053.80
7 | 9659.41
8 1918.87
9 | 514086
10 | 8878.62
11| 2936.39
12 | 3809.27
13| 2172.88
14 | 2065.52
15| 314585
16 | 360081
17 | 1940.14

B C
Income

Mean 554559
Standard Error 369.861
Median 485570
Mode #NIA

Standard Deviation 261493
Sample Variance 68378550 24
Kurtosis -1.16
Skewness 0.37
Range 8009_31
Minimum 1918.87
Maximum 09928.18
Sum 27727942
Count 50.00
Confidence Level(95.0%) 74315
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Exponential Smoothing Y Lgaill

b ¢y iludu b A Al dadl e 5umll ) digadl) a2k

44 .
44 .
42.
42.
44 .
47 .
49.
50.

No oo BDMN

44 .
43.
43.
42 .
44 .
48.
49.
50.

5l A dadiiall 3okl aal sa V) el | Jlama ) pdie il
Al gV e el - Alaay) sl 5ok il ki) Alaal)

(r ke gl
A gdie 3 yalal AU bl

3 44.4 43.4 42.8 44.3 44.4 44.8
1 42.6 42.4 42.2 41.8 40.1 42.0
1 42.4 43.1 43.2 42.8 43.0 42.8
6 42.3 42.9 43.6 44.7 445 45.0
9 45.2 45.2 45.0 45.5 46.2 46.8
3 48.3 49.1 48.9 49.4 50.0 50.0
9 49.6 50.7 50.7 50.9 50.5 51.2
3 49.2 48.1

Data Analysis

Analysis Toaols

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

Correlation

Covariance Help

Descriptive Statistics
‘Exponential Smoothing
F-Test Two-Sample for Yariances

Fourier Analysis
Histogram ﬂ

Juany) 538l el

323



Exponential Smoothing

Input

Input Range:
Damping factor:
v Labels

QOutput opltions
Qutput Range:

[+ Chart Qutput

o3

G|
o
[aj]

(Gl

G
A B T D E F G H J K
1 Value #NIA
2| 442 442 . ]
3 143 4427 Exponential Smoothing
4| 444 44 361
5| 434 436883
6 428 | 43.06649 52 T
7| 443 4392995 e
8 | 444 | 4425808 7 ¥
9| 448 446377 50 + e
10| 444 | 4447131 by,
11| 431 4351139 h
12| 426 | 4287342 48 +
13| 424 4254203
14| 422 4230261 ;g 46 + —— Actual
©
161 401 406553 | > = Forecast
17 42 41 50657
18| 424 | 4215897
19| 431 4281769
20| 424 | 4252531
21| 431 | 42.92759
22| 432 | 4311828
23| 428 | 42.80548
24| 43 42 96864
25| 428 | 4285059 1 7 13 19 25 31 37 43 49 55
26| 425 | 4260518 .
27| 426 | 4260155 Data Point
28| 423 | 4239047
20| 429 | 4274714
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P

1
2
3
4
4}
(i}
7
8
9

0

A
Sample 1
90
72
61
66
81
69
59
70

B
Sample 2 . sErw—
dtd ANalysis
62 )
85 Analysis Tools
Anova: Single Factor -
78
Anova; Two-Factor With Replication
66 Anova: Two-Factor Without Replication
80 Correlation
Covariance
91 Descriptive Statistics
69 Exponential Smoothing
F-Test Two-Sample for Variances
77 Fourier Analysis
84 Histogram ﬂ

SIS bl Jai

F-Test Two-5ample for Yariances

Input
Ok

Variable 1 Range: | SAS51:5A5T E -
Variable 2 Range: | ERE1:5BE10 y ﬂ
W Labels ﬁ
plpha: [0.05

QOutput oplions

{* Qutput Range: |51351 E

" Mew Worksheet Ply: |
" Mew Workbook
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C D E
F-Test Two-Sample for Variances
Sample 1 sSample 2

Mean 71 7688888889
Variance 1051428571 9111111111
Observations 8 9
df 7 8
F 1.154006969

P(F<==f) one-tail 0418377164

F Crtical one-ail 3.500460366
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Moving Average < aiall Jaw giall

A0 Alitad) Al e 5] )t Jie il Laus fiall ariing
) g @ et s il | axa A pdie juiad Claaliall (e dlule 8

_ lany) gl 3ok 1S i) Shaa) il 3 deadieal) 3kl
(s»uk b o rcalls - Y e al

i) gt 3 alal 4N bl

44.2 44.3 44.4 43.4 42.8 44.3 44.4 44.8 44.4 43.1
42.6 42,4 42.2 41.8 40.1 42.0 42.4 43.1 42.4 43.1
43.2 42.8 43.0 42.8 42.5 42.6 42.3 42.9 43.6 44.7
445 45.0 44.8 449 45.2 45.2 45.0 45.5 46.2 46.8
47.5 48.3 48.3 49.1 48.9 49.4 50.0 50.0 49.6 49.9
49.6 50.7 50.7 50.9 50.5 51.2 50.7 50.3 49.2 48.1

Lo @il Jans gial i Cigun

Data Analysis

Analysis Toaols
)
F

Anova: Two-Factor Without Replication
Correlation

Cancel
Covariance
Descriptive Statistics |
Exponential Smoothing Help
|

F-Test Two-Sample for Variances
Fourier Analysis

Histogram
‘Moving Average

Random Mumber Generation

Jlany) sl yeld

Moving Average

Input

lnl:;utF‘.ange: |5.-5.51:5.-5.561 y
| Labels in First Row ﬂ
Interval: ’37 ﬁ
Qutput options

Quiput Range: |5851 E

[ Standard Errors
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Value

Moving Average

11 21 31 41 51
Data Point

—— Actual
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44 _
43.
43.
42 .
44 .
48.
49.
50.

Rank and Percentile <Usiall g i)

A il ey 5 3o 58 g

44.4  43.4 42.8 44.3
42.6 42.4 42.2 41.8
42.4 43.1 43.2 42.8
42.3 42.9 43.6 44.7
45.2 45.2 45.0 45.5
48.3 49.1 48.9 49.4
49.6 50.7 50.7 50.9
49.2 48.1
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44 .
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44 .
46.
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50.
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44 .
42 .
42 .
45.
46.
50.
ol.
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: SullS Rank and Percentile Jtias clbilall Jalas (e 5 < 5a¥) 4ailE (ha

Data Analysis E|

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

Analysis Tools

= Ok
Histogram j -
Moving Average Cancel
R.andom Mumber Generation

‘Rank and Percentile

Regression Help
Sampling

P [ EPUAL VN [ ER R PN X R

Rank and Percentile

Input
Input Range: |sas1:5as61 B3|

Cancel
Grouped By: {* Columns Q
" Rows Help

[+ Labels in first row

QOutput opltions
{* Qutput Range: |5851 E
" New Worksheet Ply: |

" Mew Workbook
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13
14
15

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

A

Value

442
443
44 4
43.4
428
443
44 4
448
44 4
431
426
42 4
422
418

401
42
424
431
42 4
431
43.2
428
43
42.8
42.5
426
423
429
436
447
445

B C D E

Point Value Rank Percent
56 51.2 1 100.00%
54 509 2 98.30%
52 507 3 93.20%
53 507 3 93.20%
o7 507 3 93.20%
55 50.5 6 91.50%
58 50.3 7 89.80%
47 a0 8 86.40%
48 50 8 86.40%
50 499 10 84.70%
49 496 11 81.30%
51 496 11 81.30%
46 49 4 13 79.60%
59 492 14 7790%
44 49 1 15  76.20%
45 489 16 74.50%
42 48.3 17 71.10%
43 483 17 71.10%
60 48 1 19 69.40%
41 475 200 67.70%
40 46.8 21 656.10%
39 46.2 22  64.40%
38 455 23 62.70%
35 452 24 59.30%
36 452 24 59.30%
32 45 26 55.90%
37 45 26 55.90%
34 449 28  54.20%
8 44 8 29  50.80%
33 44 8 29  50.80%
30 447 31 49.10%
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Regression )y

X Y
42 125
36 118
63 140
95 150
42 140
60 155
49 145
68 152

Data Analysis

Analysis Toals

Histogram ﬂ
Moving Average

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 Unegual Variances

z-Test: Two Sample for Means =

Regression
Input
Input Y Range: |5851:5859 E
Input X Range: |5A51:5A59 E
v Labels [ Constantis Zero

[v Confidence Level: 95 oG

Output options
{* Qutput Range: |5C51 E
" Mew Worksheet Ply: |
" Mew Workbook

Residuals
[ Residuals [v Residual Plots
[ Standardized Residuals [ Line Fit Plots

Mormal Probability
[+ Mormal Probability Plots:
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SUMMARY OUTPUT

Regression Statistics

Multiple R
R Square

0.791831817
0.626997626

Adjusted R Square 0.564630564

Standard Error
Observations

8.636706775
8

ANOVA

df S8 MS F Significance F
Regressian 1 752.3187765 7523187765 10.0856885 0.019177545
Residual 6 4475562235 7459270392
Total 7 1199.875

Coefficients | Standard Error t Stat P-value
Intercept 0358382293 1512386375 6.187825046 0.000819999
X 0.906817871 0.285540223 3175797302 0.019177545

| ower 85% Upper 85% | Lower 95.0% | Upper 95.0%

296.57703441 130.5906114 56.57703441 130.5906114
0.208125604 1.605510139 0208125604 1.605510139

RESIDUAL QUTPUT
Dbservation Predicted Y Residuals
1 1316701735 -6.670173521
2 126.2292663 -8.229266293
3 1507133488 -10.71334882
4 1434588058 6541194152
5 1316701735 8.329826479
6 14799289052 7.007104796
7 138.0178986 6.96210138
8 1552474382 -3.247438175
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PROBABILITY OUTPUT

Percentile Y
6.25 118
1875 125
31.25 140
4375 140
56.25 145
68.75 150
8125 152
03.75 155
X Residual Plot
10 +
+*
+ - +*
5 €1
% 0 i i i i
S 0 20 40 60 80
w
g 57
+*
+*
10 +
15 1
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150 -

140 -

130 -

120 -

110 -

100 =+

Normal Probability Plot

20 40 60 80

Sample Percentile

100
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Sampling il
NS 53n 5 60 Leana 0,1} aainall (o A8 e Ao iy o 5 g

‘;Jm\ JaN Jus) (e atia =

A B

1 Population Sample
EAR —

3 1

glaall 23 il Jadas Hlias < ga¥) A0 (g

Data Analysis

Analysis Tools

Fourier Analysis j -
Histogram Cancel
Maving Average

Random Mumber Generation

Rank and Percentile Help
REEressinn

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances j

Cila sheall JWA0) 3380 elu
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A B C D E

1 Population Sample
2 DE !
3
g Sampling
Input
6 Input Range: SAS1:5AS3 EY
; [v Labels Cancel
g Sampling Method Help
10 (" Periodic
11 Period:
12 * Random
13 MNumber of Samples: &0
14
15 Dutput options
16 {» Qutput Range: |5852 y
17 " Mew Worksheet Fly: |
18 " Mew Workbook
19
(o saall (e 5 2) i
A B C

1 | Population Sample

2 0 1

3 1 0

4 0

] 0

6 1

7 0

8 1

9 1

10 0

31 aladialy Al (5 ) S a5l a3 g ¢ (PDlaly CilS Lia diladl)
bl st e 33 53 9all HISTOGRAM s S sl
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lalalnlaRizIale|e|~|e o]~ |wn

1 |Population Sample | .;

Data Analysis

Analysis Tools -
— OK
— o |

Descriptive Statistics J

Exponential Smoothing Cancel

F-Test Two-5ample for Variances

Fourier A Ii i
ourier Analysis J Help
=

Maving Average

Random Mumber Generation
Rank and Percentile
Regression

Sampling

Jasy) 33l

A B C D E F G

0
1 Histogram
Input
QK
Input Range: |5851:58561 E -
Cancel
Bin Range: |5.ﬂ.51:5.-5.53 E Q
Hel
[v Labels g
QOutput options
(* Qutput Range: | $Cs1 E

" Mew Worksheet Ply: |
" Mew Workbook
[ Pareto (sorted histogram)

[ Cumulative Percentage
o

A D DD DO D DD D
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Population Frequency

0 29
1 31

Histogram

(%}
M
I

L%}
—
]

Frequency
L%
=

M3
w

(]
(=)
I

2
-]

0 1

Population
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t-Test: Paired Two 4t (pilal cilla giall ¢ L4

Sample for Means

dabiaa piale (A& COUa 7 Gl o e Al i)

A B
1 X Y
2 62 23
3 82 75
4 77 65
5 o7 25
6 62 67
[ 90 85
8 82 79

S e die iialal) Cila jo e e G B8 3 oY A3 JAE) . 8l A

0.05 4 5ixa

Data Analysis

Analysis Tools
Histogram j

Maoving Average Cancel

Random Mumber Generation
Rank and Percentile
Regression

Sampling

t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances
z-Test: Two Sample for Means =

bl Jaaig
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t-Test: Paired Two Sample for Means

Input
Variable 1 Range: | SAS1:SASE E
Variable 2 Range: | ¢RE1: ERER y Cancel
Hel
Hypothesized Mean Difference: i} g
[v Labels
Alpha: |0.05
Dutput options
{* Qutput Range: |5CSI y
" Mew Worksheet Ply: |
" Mew Workbook
C D E
t-Test: Paired Two Sample for Means
X Y

Mean

Wariance
Observations
Pearson Correlation
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 6842857143
1608095238 143.6190476

-‘J

0.902112013

oo

2.268233209
0.031911178
1.943180905
0.063822356
2446913641

7
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t-Test: TwWo- (bl (5 gludd Ll 58 o cpiialt LSS

Sample Assuming Equal Variances

Gobaal) JEall HLARY) 13ga o 585 o g

Data Analysis

Analysis Toaols
e

Histogram ﬂ

Mowving Average Cancel
Random Mumber Generation

Rank and Percentile

Regression Help

Sampling
t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-5ample Assuming Unequal Variances
z-Test: Two Sample for Means W

Ao slh)l bl Jass

t-Test: Two-5ample Assuming Equal Yariances

Input
Variable 1 Range: | SAS1:SASE E

Variable 2 Range: |sBs1:5858 R Cancel
. . Help
Hypothesized Mean Difference: 0

[v Labels

Alpha: |0.05

Dutput oplions

{* Qutput Range: |5C51| E

™ Mew Worksheet Ply: |
" Mew Workbook

GaacS,
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C
t-Test: Two-Sample Assuming Equal Variances

X

Y

Mean

Wariance
Observations
Pooled Variance
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 5842857143
160.8095238 143.6190476

;
122.2142857
0

12
0.714862005
0.244184537
1.782286745
04868369074
21786812792

7
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t-Test: Two- bl s sbadi pse (2 38 o (pilal t L4

Sample Assuming Unequal Variances

Gobaal) Jall HLARY) 13g o 585 o g

Data Analysis

Analysis Toaols

Cancel
Help

Histogram

Moving Average

Random Mumber Generation

Ranrk and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

[~

t-Test: Two-Sample Assuming Unegual Variances
z-Test: Two Sample for Means v

A slhaall il Jass

t-Test: Two-5ample Assuming Unequal Variances

Input
Variable 1 Range:

Variable 2 Range:

Hypothesized Mean Difference:

v Labels
Alpha: [0.05

Qutput options
¢ Qutput Range:
" New Worksheet Ply:
" Mew Workbook

|sAs1:5A83

|sBs1:5858

Cancel
Help

|
TR

|scs1
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C
t-Test: Two-Sample Assuming Unequal Variances

X

Y

Mean

Yariance

Observations

Hypothesized Mean Difference
df

t Stat

P(T==t) one-tail

t Critical one-tail

P(T==t) two-tail

t Critical two-ail

7314285714 68.42857143
160.8095238 143.6190476

;
0

12
0.714862005
0.244184537
1.782286745
0488369074
2.178812792

7
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z-Test: Two-Sample for (uiial clawgiall z LSS

Means

Data Analysis

Analysis Tools
Histogram j

Moving Average Cancel
Random Mumber Generation

Rank and Percentile

Regression Help
Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unegual Variances

z-Test: Two Sample for Means

z-Test: Two Sample for Means

Input
Variable 1 Range: | EAS1IEALE y <

Variable 2 Range: |5351; Epen y ﬂ

Hypothesized Mean Difference: o telp

Variable 1 Variance (known): | 161

Variable 2 Variance (known): | 145

[v Labels

Alpha: |0.05
Dutput options

{* Qutput Range: |5’:51| E

" Mew Worksheet Bly: |
" Mew Workbook

=l oS
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C D E
Z-Test: Two Sample for Means

X Y
Mean 73.14285714 6842857143
Known Variance 161 145
Observations 7 7
Hypothesized Mean Difference 0
z 0.713024096
P(7<=7) one-ail 0237915349
Z Critical one-tail 1.644853476
P(Z<=z) two-tail 0.475830698
Z Critical two-tail 1.959962787
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e Gudld) Juadl)

:EXCEL aladiuly sl 3kl (any
EXCEL alaaiul J) gl cliidial g oy &
A ) Aidial) oy 85

Lol 20 5V ddudall oy i (]

fr(x)= 5h +0 (hz)
Lalas dry Hb oY1 ABLED) (55 (2
f'(x):—f (x +2h)+6f (x +6r;1)—3f (x)=2f (x —h)+o(h3)
Lol dsady IV dSial) (o 5 (3
=2f (x +2h)+16f (x +h)-16f (x —h)+2f (x —2h
BRI ) o pet )
Al ARl (o 8
Jolas 25300, Al dsdall cu 8 (]
fo(x :f (x +h)—2fh(2x)+f (x—h)+ (hz)
L&JMJDML\S\M\;UJSJ(Z
f”(x):f (x +h)—2fh(2x)+f (x _h)+0(h2)
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UETIEL | S 1E

—f (x +2h)+16f (x +h)-30f (x )+16f (x —h}~f (x ~2h)
Frix)= 12h?

+O(h4)

5C e 2y h=0 e O(hY) usSig(h) O Jsfiq>0 dell S
ssin(h)=h+0(h?) Akdl) |g(h)<C[h| lé|h|<D GS WS & D
(cos(h):1+0(h2)

Guall (e d8idae 48l ﬁ_uaj'w ) -adasSla

n
i ‘ f()(X) ih\" k—n+l i
f (x+Jh)=Z . (Jh) +O(h ) j=0+1,%2,...
n=0 :
:Jla
h=0.1 sx =0 2 f (X)zex Aall 40l 5 g oosidal) as
A | B | c | o [ E |
|1 |h= 0.1 fi(x) fi0)= 1
| 2 |x= ]
| 3 [3 point =(EXP(B2+B1-EXPB2-B1I)/2*E1) error= =E1-C3
| 4 |4 point =(-EXP(B2+2"B1)+6 EXPIB2+E61)-3"EXP(B2)- 2" EXP(E2-B1)/E"B1) =E1-C4
| 5 |5 point =(-2*EXP(B2+2*B1)+16*EXP(B2+B11- 16" EXP(B2-B11+2* EXPB2- 2B 1))/ (24*B1) =E1-C5
B
A | B | © | D | E | F |

A |k= 0.1 fx) filj= 1

L2 x= 0

_ 3 |3 paint 1.001665 errar= -0.0016675

4 |4 paint 0.999913 8.681E-05

& |5 point 0.999997 3.3373E-06

B
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LA
sl e L 13l h=0.01,0.001 a8 <

s gda &l Sy () gall G S

AT (a4 yra 583 9 5o LTl maan 585 A5 f (X ) ala ol i
1 AGIS P (x) 23S (n) A

n-1 [kj X k
pn—l(x):é)f k(! 0)(X _Xo)

: SIS LS5 Ldbuan (S ALl 4B |y 5Ll 3 gm0 i il

;e
Xo=1 Akl Jss 25085 58K (x)=sin(x ) Al 8
4 Sl apall aladtiuly 1 sl
)=f (x,)=sin(1)

P, (X) =Py (x)+f"(Xy)(X —X,)=sin(1)+cos(1)(x —1)
(

X )+%f "(%,)(x —x, )} =sin(1)+cos(1)(x —1)—%sin(l)(x 1y
1

P (x) = Pa (x )+ (x,)(x =x, )" =sin(1) +cos(1) —1)—%sin(l)(x —1)2—%005(1)(X 1y
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qEBoS
Xy =0 Abdl Joa f (x)=ex Aall B

EXCEL pla33aly J) g2l cdalsil gase qy &5

[ab] Um\‘jf dx M\uﬁmx_m&;\ﬁueﬁ;u}u
A=X,X e Xy =h bl e Gl AN ST

Alall 3 yi5x, =X, +h 0585 h>0 Jellas shall axal je g
JelSil Jlae Sty & & 5 =f (xk) ool xe

gl 23554 il 2016 (1

jxlf (x )dx %(f +f,), error:—%f "($)

j:ozf (x )dx z%(f0+4f1+f2), error =—g—(5)f (4)(5)

[9F (=30 (e 43,43, 1), error =3¢ )

Xo

4.54:\“.\5\ Jgabacld (4

j::f( ol ~%(7f +32f, +32f ,+7f ), error:—%f @(g)
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148 e 2c) 8

SXp =X, +h sh=x. -x = & e lis ghadll aaal e i Cisu
Sl Jlae A ddats & ¢ 5 f, =f (xk)

A5l 30534 3l (]

_ 2
j:f( X )dx ~ h[f0+f oot f f%‘ J, error:—(b laz)h f”(g’)

rAdaaall a9 5l il 3ac 8 (2

b f f h
J'af( Jdx ~ h[ O ey +TNJ+ﬂ(—f_l+f1+fN_l—fN+l),

11(b—a)h* 4
B (720)_':”(5)

error =

A0S el (G ponani 328 (3

: JGa
: L gl LS aa

j;‘)losin(l—o.lx Jax

4596977 & duasall dayl

AL Caaiia Finea a2 i gus
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T (jax =t (o () +F (xy )], =22,

_ .1 P
X —a+(1 _fjh’ j=12,...,N

t 95 il BacE
[0F (x)dx thf (Ko +F (%)) +F (kg ) +5F (X, )}, h=22,
X =a+in, j=0,12..N
Z\.L:s.a M ) gt B..\.s:\ﬁj
j:f ( )dx z%[f (x0)+4(f (x1)+f (x3)+---+f (XM_I)J

(f (x2)+f (x4)+---+f (xM_z)jJrf (XM )],

X;=a+jh, j=012,...M

+
[\

:Jall
EXCEL (e dnica b il Ja

A | E | C | D [E[TFE T & JH[ T [ J ]
_1|Midpoint Formula a= 0 he(b-a)N 1
= i () () Int b= 10
| & Il =5GH1HAI-05"5IE =10"SIN(1-0.1*B3)  =J1*SUMIC3:C12) true= 45 96977 error= =53-03
42 =5GH1+HAL-05775J51  =10"5IN(1-0.17E4)
513 =§GH1+HAS-0.5)7551  =10"SIN(1-0.17B5)
B |4 =FGH1+HAE-0.5)7551  =10"SIN(1-0.17B6)
sl =FGH1HAT-0.8)75FT  =10"SIN(1-0.17B7)
8 |6 =§GH1+HAS-0.5)75F1  =10"SIN(1-0.17B8)
a5 =FGH1HAS-0.5)7 55T =10"5IN(1-0. 1B
os =§GH1+(AID-D.5 551 =10°SIN(1-0.1°B10)
1z =5GH1+HAT1-057 551 =10"3IN(10.1B11)
2] =3GH1+HAI 2057551 =10°3IN(10.1B12)
13

-

352



A B [ ¢ | o [ E | F [ & [ H [ 1 [ J ]
1 |Midpoint Formula a= 0 h=(b-a)iN 1
12 | iy | fdi]) Int b= 10
| 3 | 1 0.5 8134155 4598393 true= 4597 error= -0.019
4] 2 1.5 7.512804
| 5 | 3 25 BB16365
| 6 | 4 35 BO51864
7] 5 45 5226872
e B 5.5 4349655
ER 7 B5 3428975
10 8 75 247404
17 g 8.5 1.494361
|12 10 9.5 0499792
13
A | B C [0 [ET F I &
_1|Trapezoidal rule h=
(2] | x() (7)) a= |0
a0 =$G$2+A3"6GS1  =10"SIN(1-0.1"B3) | =05'C3 b= 10
a1 =$G$2+A47$GS1  =10"SIN(1-0.1"B4) | =C4 = |=G1"SUMD3:D13)
5|2 =$G$2+A57G$1  =10"SIN(1-0.1"B5) |=C5 frue= 4596977
63 =$G$2+A67$G$1  =10"SIN(1-0.1"B6) | =C6 error= | =G5-G4
74 =EGE2+ATEGET  =10°SIN(1-0.1°BTy)  =C7
als =EGE2+AS TGS =10°SIN(1-0.1"B8)  =C§
916 =EGH2+AT TGS =10°SIN(1-0.1"BS) =C3
o7 =EGH2+A10°FGE1  =107SIN{1-0.17B10) | =C10
118 =EGE2+ATT°FGE1T =107SIN{(1-0.1"B11) =C11
1219 =$GE2+A12°¢GE1T =10*SIN{1-0.1"B12) =C12
3] 10 =$C$2+A1376CE1 =10°SIN(1-0.1°B13) =05°C13
14
A [ B [ ¢ | b | E | F [ G |
1 | Trapezoidal rule h= 1
o Ap a= 0
3 0 0 84147 42074 = 10
4 1 1 78333 78333 Int= 45931
5 2 2 7736 7736 true= 4597
B 3 3 B4422 64422 error= | 0.0383
7 4 4 58464 56464
B 5 5 47943 47943
:n 6 6 38942 38942
10 | 7 729552 29552
1 8 8 19867 19867
12 g 9 09983 09983
13 10 10 0 0
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A E T B D [ F 1 ®

|m|m|-—i|m|m|b|m|m =

o

[¥]

w

=

m

m

=

m

]

[N
[=]

[T
=W (D=

M- pomt Simpson's | rule h= |05
) (i) a= |0
0 =$G$2+A3%3GE1  =10"SIN{1-0.1"B3)  =C3 = 10
1 =3GE2+AASGET  [=10*SIN(-0.1*B4)  =IF(ISODD{A4) 4*C4 JF(ISEVEN{A4) 27C4,"™) = |10
2 =$GE2+AS 3GET  [=10*SIN(1-0.1*°B5)  =IF(ISODD{AS) 4*C5 F(ISEVEN(AS) 27C5,"™) = |20
3 =3GE2+AESGET  [=10*SIN(1-0.1°B6)  =IF(ISODD{AB) 4*C8 F(ISEVEN{AS) 27CH ™) int=_ |=(G1/3*SUM{D3:D23)
4 =$GE2+ATECET  =10"SINUI-01"BT)  =IF{ISODD{AT) 4*CT IF{ISEVEN{AT),27CT ") true= 4596977
5 =$GE2+AS SGET  [=10°SIN(1-0.1°B8)  =IF(ISODD{AS) 4*C8 F(ISEVEN(AS) 27C3,"™) arror= | =G7-GH
3 =$GE2+AG SGET  [S10°SIN(1-0.1°B9)  =IF(ISODD{AQ) 4*CO JF(ISEVEN(AS) 27C3,"™)
7 =$GH2+A10°$GE1  =10"SIN(1-0.1"B10)  =IF{ISODD{A10) 4*C10,FISEVEM{A10),2*C10,")
8 =$GF2+ATT$GE1 =10"SIN(-0.1"B11)  =IF{ISODD{A1 1) 4" C11IFISEVEM{A11),2*C11,")
3 =$GE2+A12°$GE1 [ =10°SIN(1-0.1°B12) =IF(ISODD{A12) 4*C12 FISEVEN{A12),2*C12,™)
10 =$GH2+A13GGH1 =10"SIN(1-0.1"B13)  =IF{ISODD{A13) 4" C13 FISEVEM{A13),27C13,")
11 =$3GE2+AN4YEGET =10SIN{T-0 1B 14) =IFISODD{A14) A" C14 IFISEVEN{A14),2*C14," )
12 =3GE2+A15°EGET =10SIN{T-0 1°B15) =IFISODD{A1S) A" 215 IFISEVENIA1S),Z C15,")
13 =3GE2+A16°EGET =10°SIN{T-0 1°B16)  =IFISODD{A16) A" C16 IFISEVEN{A1G), 2 C16,")
14 =FGE2+ANTHEGET =10SIN{T-0 1" BT =IFISODD{AIT) AT IFISEVENIATT)Z CIT, ")
15 =3GE2+A18 EGET =10SIN{T-01°B18)  =IFISODD{A1E) A" C18 IFISEVENIA1S),Z C18,")
186 =3GE2+A19°EGHT =10SIN{T-01°B19)  =IFISODD{A19) A" C19 IFISEVENIA19),2*C19," )
17 =$3GE2+AZ0°EGET  =107SIN{T-0 1"B20)  =IF{ISODD{AZ0) A% C20 IF(ISEVEMN{AZD)Z*C20,")
18 =F3GE2+AZ1MEGET =10FSIN{T-01"B21) =IFISODD{AZ 1) A" 21 IFISEVENMIAZT),Z*C21," )
18 =$3GE2+AZZYEGET =10FSIN{T-01"B22) =IFISODD{AZZ) A" C22 IF(ISEVEMIAZZ) 2 C22,")
20 =$G$2+A23$GE1  =10°SIN{1-0.1"B23) =C23
A | B | ¢ [ b [ E | F | G |
1 |M-point Simpson's rule h= 05
2 ] Ap a= 0
3 ] 0 84147 84147 b= 10
4 1 05 81342 32537 M= 10
5 2 1 78333 15667 M= 20
B 3 1.5 75128 30051 int= 4596977101
7 4 207736 14347 true= 4596977
B ] 25 GEled 27266 errar= -1 00983E-06
] & 3 654422 123884
10 7 35 60519 24207
11 g 4 56464 11293
12 2 445 52269 20907
13 10 547943 95585
14 11 55 43497 17399
15 12 6 38942 77884
15 13 65 3429 13716
17 14 70289552 59104
18 15 75 2474 98962
19 16 8 19867 39734
20 17 85 14944 59775
21 18 9 09983 19967
22 14 95 04998 19992
23 20 10 0 0
24
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The Solution of Ordinary :4slall 4Ll ci sl Ja

Differential Equations

I8 e Sl dalal Aboalisl) Alslaa) Ja

y'(x)=F (x.y (%)), ¥ (xo)=Y,
s Jall aa 53 o s s Initial Value Problem 43 s¥) dadll 1S5y e g

Y, =y[xjj S PR A V) Al g [XO’bJ 33 ganall 3yl
Al gl

Euler’s Formula Jb sl dxxa (1

Heun Method ¢ 48,k (2
k,=f (xj,yjj

2 2
k,=f {xj +3h.y +3h klj

1 3
Y=Y +h(zk1+zk2]
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Runge-Kutta Formula GsS-zi5 ) dasa (3

k,=f (xj+%h,yj+%hkl
ky=f [x +]1 1

3= xj+§h,yj+§hk2
ky=f [x;+h,y; +hk;)

Aaleall - Jlie
y'=x2+y?2, y(O):O
[0,1] 3 2

‘dall

A | B | c | D [ElF | G |
_1 |Euler's Formula = 4
2| X ¥ k(1. k(2,)) n=_ 10
30 0 SAB24B32  =(A3+(SGS42))2+(BIHSGS42) T2 x(©= 0
4 |=A3+5GS4 =B3+$G$4' D3 SAAD4BAZ  =(AdH{SGIAZN2+BAHSGEH) A2 h=  |=(G1-G3)/G2
5 |=A4+5GS4 BA+SGS4'DA  =A5'2+B5'2  =(AS+(SGS4/2)2+(B5+(SGS4/2)'CEY2
6 |=A5+5GS4 =BG+3GS4'D5  =AG'24BE'2  =(AG+(SGS4/2)y2+(B6+(5GS4/2)'CEY2
7 |=A6+5GS4 =BO+SGS4DE  SAT'4BT2  =(AT+(SG$4/2)2+(BT+(SCS4/2)'CTY2
8 |=AT+5GS4 =BT+SGS4'DT  =AB'2+BB'2  =(AB+(SGS4/2)2+(BE+(SGS4/2)'CEY2
9 |=AB+5GS4 =BB+SGS4'DE  =AQ'2+BY2  =(ASH(SGS4/2)Y2+(BO+EGS4/2)'CY2
10 |=A9+5GS4 =BI+SGS4DS  =A10°2+4B102 =(A10+SGS4/2))2+{B10+SGS4/2)°C10)2
11 |=A10+$G%4 =B10+$G$4'D10 =A11"2+B11"2 =(A11+H$G54/:2)y"2HB11+3G42*C11y"2
12 =A11+5GS4 =B11+8GS4'D11 =A12/2+4B122 =(A12+§8GS4/2)/2+{B12+(5G$4/2)'C12)2
12 =A12+5G54 =B12+45GS4'D12 =A1324B132 =(A13+8G54/2))2+{B13+(5G54/2)°C13)2
14
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=
=

A | B | ¢ | b | E | F | &6 |
1
1 |Euler's Formula b= 1
2 () ¥(J) k(1,)) k(2,j) n= 10
3 0 0 0 0.0025 x(0)= 0
4 01 0.0003 001 00225 = 0.1
5 02 00025 004 0.0625
6 0.3 0.0088 0.0901 01227
7 04 0021 0.1604 0.2033
8 05 0.0414 0.2517 0.3054
g 06 0.0719 0.3652 043086
10 07 0115 05032 05821
11 08 01732 067 0.7652
12 09 02497 0.8723 0.9885
13 1 03485 1.1215 1.2662
14
A [ B [ © [ D [EE &
1 |Heun Method = 1
L2 | x() ¥ l(1,j) (2,)) x{0)= 0
|30 0 =A32+B3'2  =(A3+2°$G$4)/3)"2+(B3+27$G34°CIN3)2 n= 10
| 4 |=A3+5G%4 =B3+5G$4*(C3/443°D3/4) SA4RD4BAN2  S(A4H2 $GE4)3) 2+(B4+H2 5G4 CHIBY2 h= =(G1-G2
| 5 |=A4+$G%4 =B4+$G$4*(C4/4+3°D4/4) =AG'2+4B52 =(A5+H2*$G$4)/3)"2+(B5+2* 5534 CEYIN2
| 6 |=A5+5G$4 =B5+3G$4*(C5/4+3°D5/4) =AB2+BE2 =(AG+H2'$GE4)3) 2+(BEH2 5G4 T2
| 7 |=AB+50C%4 =B6+3054*(CH/4+3°D6/4) SATAHBTN?  =(ATH2'$G54)/3)2+(B7H2 5634 CTIB)2
| 8 |=AT+$G$4 =B7+$G$4*(C7/4+3°D7/4) =AB'2+B8"2  =(AB+2'$G54)/3)"2+(B8+(2*$G3$4'CR)/3)'2
| 9 |=AB+5GS$4 =B8+$G$4*(CBM+3° DB/ =AGD+BO2 =(AD+H2'$GEA)3) 2+(BOH2: 5G4 T2
£=A9+$G$4 =B9+3G$4*(C9/4+3*D9/4) =A10*2+B10"2 =(A10+(2*$G34)/3)"2+(B10+(2*$G%4'C10)/3)"2
| 11[=A10+5G$4 =B10+$G$4*(C10/4+3°D10/4) =A11°2+B11°2 =(A11+(2*$G34)/3)"2+(B11+2°$G$4'C11¥/3)'2
L=A11+$G$4 =B11+3G$4*(C11/4+3'D11M4) =A12/2+4B12'2 =(A124(2"'$G$4)/3)"2+(B12+2*$G34*C12)/3)"2
13 [=A12+5G%4 =B12+3G$4*(C12/4+3*D12/4) =A13"2+B13"2 =(A13+(2*$G34)/3)*2+(B13+(2*$G%4'C13)/3)"2
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A B c | o | E | F | 6 |

1 |[Heun Method b= 1

2 | x() () k(1.) = k(2,)) x(0)= 0

3 0 0 0 0.0044 h= 10

4 0.1 0.0003333 0.01 0.0278 h= 0.1

5 0.2 0.0026667 0.04 00711

B 0.3 0.0090024 0.0901 01347

T 04 00213546 0.1605 0.2188

g8 05 0.0417764 02517 03245

g 06 00724106 0.3652 04538

10 0.7 01155772 05034 0.61

11 08 01739125 06702 0.7989

12 09 0.2505858 08728 1.0298

13 1 0.3496385 11222 1.3179

14

A | B \ B D

1 |Runge-Kutta Formula
Lz (0] ()] k(1,j) Kk(2,j)
a0 0 SARD4BI2  =(AS+GHEH22+(BI+FHEA T2 2
|4 |=A3+5H$4 =B3+$H$4 (C3+2"D3+2°E3+F3)/6 SAAP24BA?  (Ad+SHSH2Z+(BA+SHSA CAL2)2
5 |=Ad+SH$4 =B4+$H$4 " (C4+2"Da+2°E4+F4)/6 SASP24BEY?  =(AB+$HSH2 2 +(BE+SHSA'CE2)2
6 |=AB+3H$4 =B5+$H$4"(C5+2"D5+2 E5+F5)/6 SAG'2HBE'2  =(AG+SHSHD) 2+(BE+FHSA CHI2)2
[ 7 |=AB+SHS$4 =B6+$H$4"(CE+2"D6+2 ES+F6)/6 SATP24BT2  =(AT+$HSH22+(BT+5HS4'CTI2)2
[ |=AT+5H$4 =B7+$H$4 (CT+2"D7+2°ET+F7)/6 SAB24BB2  =(AB+$HS4/2) 2 +(BB+SHSA'TBIZ)2
"9 |=AB+5HS$4 =B8+$H$4"(CB+2"D8+2°EB+F8)/6 =AP24BY2  =(AG+SHI4/2)12+(BO+SHS4 COr2)*2
10 |=A9+SH$4 =B9+$H$4"(CO+2"D9+2"ES+FO)/6 =A10°2+4B10°2 =(A10+$HSH2)2+(B10+3HS4"C10/2)2
{11 |=A10+$H$4 =B10+$H$4"(C10+27D10+2"E10+F10)/6  =AT1°24B11%2 =(A11+$HS4/2)2+(B11+5H$47C11/2)°2
12 |=A11+8H$4 =B11+5H$47(C11+2°D11+2° E114F 1116 =A12°24B12%2 =(A12+$H$4/2)2+(B1 2+5H$4"C12/2)°2
13 |=A12+5H34 =B12+SH$4"(C12+2°D12+2°E124F12)/6 =A13"2+4B13°2 =(A13+$H$4/2)"2+(B13+$HS4"C13/2)°2
14

E

F

|6 | H

2 o e

k(3.))

=(A3+$H$4/2)2+(B3+$H$4*D3/2)"2
=(A4+3H$4/2)2+(BA+$H$4 " D4/2)"2
=(A5+$H$4/2)2+(B5+$H$4*D5/2)"2
=(AG+$H$4/2):2-+(BB+$H$4*D6/2)"2
=(AT+$H$4/2)2+(B7+$H$4*D7/2)"2
=(AB+$H$4/2)"2+(BS+$H$4*D8/2)"2
=(A9+$H$4/2)2+(B9+$H$4*DO/2)"2
=(A10+$H$4/2)*2+(B10+$H$4*D10/2)"2
=(A11+$H$4/2)*2+(B11+$H$4*D11/2)°2
=(A12+3H$4/2)*2+(B12+$H$4*D12/2)*2
=(A13+$H$4/2)"2+(B13+$H$4D13/2)"2

k(4.))
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= 1
x(0)= 0

=(A3+$H34)'2+(B3+$HS4°E3*2 n= 10
=(A4+3H34)"2+(B4+3H$4' E4)"2 = =(H1-H2)MH3
=(AB+$H$4)Y"2+(B5+$H$4" E5)"2
=(AG+$H3$4)"2+(B6+$H$4 )2
=(A7+$H3$4)Y'2+(B7+$H$4 ETY2
=(AB+$H34)"2+(B8+$H$4"ES)"2
=(A9+$H$4)"2+(BI+$HS$4" EQ)"2
(A10+$H34Y'2+(B10+3H$4°E10)"2
(A11+4$H34Y'2+(B11+$HS$4"E1 12
(A12+4$H34Y'2+(B12+3H$4°E12)"2
=(A13+$H$4) 2+(B13+3H$4'E13)"2



A

E

C

G | H|

Runge-Kutta Formula

x()

0
0.1
0.2
0.3
04
0.5
0.6
0.7
0.8
0.9

]

bi()]

0
0.000333335
0.002666875
0.009003498
0.021359447
0.041791288
0.072448125
0.115660305
0.174081004
0.250907869
0.350233742

k(1.))

0
0.010000111
0.040007112
0.090081063
0.160456226
0.251746512
0.365248731
0.503377306
0.670304196
0.872954758
1.122663674

k(2,))

0.0025
0.022500694
0.062521783
0.122682454
0.203363317
0.305457034
0.430728406
0.582332855
0.765596188
0.989263005
1.267634078
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k(3.))
0.002500016
0.022502127
0.062533558
0.122729148

0.20349399
0.305756316
0431333095
0.583460365
0.767597115
0.992722749
1.273577737

k(4.))

b=
x(0)=

0.010000063 n=
0.040006675 h=

0.090079571
0.160452686
0.251739628
0.365236971
0.503359068
0.670278207
0.872921065
1.122626133
1.438093656

1

0
10
01



: Monte Carlo Integration 3\Saally Jalss alay

e OIS Ay (SIS i e 48yl anle of) BLSLal) a2 (i gas

- JS)
| = :f (x )dx
g saaally Lg s Al
(b-a]

5o Uadl) soane Jalis die La Lod) (e Yoy &) e 48yl x JLial elldg

o) Jalsall da o e adin Y g Lol i sdie a5 /YN a2 e
(Jsal

:JBa

r A Jalsilly 77 Aad Lode 5085 Cl g

n:jil_[ilf (x,y )dxdy

f(x.y)= I, x2+y?<1
’ 0, otherwise

43 1, x2+y2<1
f —J
.Z:;‘ ( "y) (x.y) 0, otherwise
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A B C
1_|=IF((RAND())*2)+((RAND())*2)<=1,1,0) =COUNT(A-A) =SUM(A'A)
2 | =IF(((RAND())"2)+((RAND())*2)<=1,1.0) =(4/B1)"C1
3 | =IF(((RAND())"2)+((RAND())*2)<=1,1.0)

A B C
1 1 25036 19657
2 1 3.14059754
3
4 .
f@)zk&ﬁk aa
;C'_s\jks!\
o a.-.é@-ﬂéj Xi ~U (034) o X19X29°“9Xn c;"}*:"; (“g,)n Asi-]
~ 1% I ;

f :ﬁ;f (xi):ﬁ; X g2

AL JalS i -3
b

Ja
4

f(x)dx ~(b—a)xf

JXdx z(4—o)><1"=4f

AL Uaall iy

U fAzz%i—;f ?(x,)

Sl Jaa Excel (e dadia b

wmrz@—a)
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L A2-A1501 Jaall (31500 GV 1 e alé ¥ Ja5n ST AT 3-1
> gl s =4*(RAND()) dxpall B2 (4 Ja3l s x iSI BT -2
B1501

. =SQRT(B2) dxuall C2 & Jadl 5 fix) «isl C1 8-3
=AVERAGE(C:C) 4222l D2 & Ja3 s fHat «iSI D1 4 -4
=4*D2 4l E2 8 Jad 5 Integration <iSI E1 ;4-5

o) el 5 38 JalSil Cusal -6

A | B [ ¢ | b | E | F | 6 |

n X fix) fHat Integration True Value | Error

1 2731632 1.652765 1.332545 5330181 533333333 0.003152

2| 0.66217 0.813738

BB

X e[O,l} Jad e f (X):1+4x2 JelSi aa g -1

X e[O,lJ Jadl Je f (X )=yX +VX JalSiaagl -2

f(x,y)=4-x2-y? g

-y 7)oy Jox s

Ju| 92:1 |
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“—‘:‘3-.’(Xpyl)»(xzayz)a---a(xnaYn) 4l glie ddadin A -]
deseal ¥ ~U (0.5, 5%, ~U (0.3
fA:%Zf (Xi,yi):%g@_xiz_yiz) a2

: Bl Jelsil o sy -3
_[ J X y d)/dX (b —a)x(d _C)XfA
J-()A.[f<4—x2_y2)dydx z(%_ojx(%_oj of = fng

ALl Uaall iy

S URPRT
error z(b —a)x(d —c) , f 2—ﬁz;f 2(Xi’yi)

n

: Sl Jaal Excel (e dadia

CA2-A1501 Jaadl (21500 A 1 o pB Y Jadlsn ST AT 8-
i Lead 5 =(5/4)*(RAND()) 4rall B2 8 Jad 5x €I B 4-2
B1501

L) s =(5/4)*(RAND()) sl C2 4 Jad 5y i8I C1 (8-3
.C1501 s

. =4-B2*B2-C2*(C2 4xpall D2 & Jad 5 f(x) €SI D1 -4
=AVERAGE(D:D) 42l E2 8 Ja3 s fHat <iSIE] 3-5
=(5/4)*(5/4)*D2 dxual E2 & Jad s Integration SI E1 -6
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el Caald @ﬁsﬂ\ Jelsall Cual -7

A | B | ¢ | b | E | F | 66 | H |
1 n X Vi f{.y) fHat Integration TrueWalue Error
1) 059825 0.100495 3.631997 2958536 4.622712) 462295 0.000268
3 2 1235862 0640263 2062707
HEBL

Jodl e f (X, Y )=y4-X2-y? JaSian -]
X €[0,5/4],y €/0,5/4]

f(x,y,2)=4-X%2-y?-7? cuiy2

22 4l

(1 ooy Yoy

. 2.9634= 4aaal) dal)

2 2 2 2

aisf(X,y,z,u)=5-x ~z%-u

RIS

-y
J'gl/m(s-xz—yz—z 2—u2)du jdz }1y }jx

. 2.99663= 4a8all dal

clS 13 -3
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L Al Jl
e[—4,0] goa L f (2)= fe‘Z a0 gl sy

7o 50 saleS bl Jaol Excel (1 daia S

A | B ] c [ D | E | F |
1 |n X fix) fHat TrueValue Error
2 1 =4*"RAND() | =(1/SQRT2*PI())*EXP((B2*B2)/2) =4*AVERAGE(C:C) 05 =E2-D2
;G;'\Ul\
A | B | ¢ | b | E | F |
1 |n X fix) fHat TrueValue Error
2 1) 2344258 0.02556 0.500305 0.5 -0.00031
3 2 0463459 0358318

Jadl e Z ~N (0,1) cua P (2 <0) 8 Gilad) Jalal) ;alaadle

iea —4 LY =00 e JalSSl Y leVLS —4 L) Z €(—00,0)

(Alad) (Sayslaa
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(Lilaala 8 J) ¥ 5) Glajll apid b s

U5 e e (bhaa) Ja 100 A 50 e 5520 by e sane ) -
(32el) Jsia 10

DSV e Gl paie 10 s 8 (N3 e s 5l 28 Gl i Jglas -
Y e 2 4 Factors a5 Jala g

Z st SO Jie dadd oy puaia allaa e o g8 el jl0a) -

Alfid)l O yidl (05§ 4 sl aaia jlasd) 3l -

Uaad A jea (35S0 5 el o) Lol 138 (3 st 5 1y gy UL () 335 5 aand -
dalee Ao Lie Caniay Las Data Screening geed 5 () zlisd g JLaay)
Jalail

N

Sy ENW [EP LTI DX [ U ) PN 1 A T PN R B YV [ SN B
(32ecY1) Jsaall e YY) Y e g (Lla))

st g Oy glat Adilaa) Sl -

psiaa O3Sy S L Uadl) 5 Alila e g Ll iy il 0 )85 5 e -
Lemen g (a3 LD UL = 5 o LS

Miiad

oo bl e (D) ) YY) e i ol Sl Sl -
Cre bl e (OBl Jo) YY)l Sl cdlalad) 5 cllal)

oo bl e (CpaSidl do) YY) clie Lalaladi ) 5 aladie ) ldla,
) ALy Lailaal 8 agiladd 5 sl
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<Y sae A jladll Cllladll e bl (e i B2 IS AN Jlaw A -
o) et e bl e YT Bae | Cplalaiall e ULl (e
ilale 8 liball e G 320 aa gy aal 5l el 8 aall Jad) b
A i) ) gumg el iAWl g Ll 8 bl e ¥l Bae | i
o G A sl Cliia gl

Gl adlas ) s JISE e bl e Gadle a6 ) Jlaall -
oo G ALEY) A 5 o lind) g o Lan) e (alalY) Jsa

Blall CVlae aen 8 & &) 13Sa

PN ol DU ALY Shuadal) duilaasy) 3kl ads Ja

I1and Y1 08 cililal) pe 205 d3paa Ailias) 5k cllia Ja

Y (o Slilaala 8 dpaadl (3 kel 028 alxis Ja

(Sl (5 yan callall @l iy 111, day) $1aLd

. CilaaNa

Jhe Zoadal) Allanl) (3 )l il B ae Aaal) Skl a jlati Lo Llle -

&) damdall dia Jall 5 ol il o SOy

&5 A lanall il e ) 4l Ailas ) okl padind s, -

L e oy Al Gliall A0 Claa g e

rAlaal) Aulaa) bl Gy

Online Analytical Processing Clbwlall ye dllail dallaall -
(OLAP)

Data Warchousing and <L) ciled sie (e bl (oass ol s -

Dataminning
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Jie a5 <Y 3 5lail &) Collaborative Filtering 3 jdlaaiall dudail -
(Amazon

Databases Queries <ULl ae ) 8 & Sai) -

Relational OLAP (ROLAP) 4dall Liail dallaal) -

Decision Trees (CART and CHAID) ) 8l <& i -

YY) arledy o 58 e ) 53 ) Boosting Algorithms a0 <l ) & -
(Machine Learning Meta-Algorithm gz il

Association Rules ¢J s&8Y) ac) 6 -

Adaptive Variables Selection s&S3) & juiall jlid) -

Artificial Neural Networks dziladll dyuasll cilSua)

L&

Gl jie AL Aallaally i s okl 338 (a3 ki o g

(e Ul (st 5 ma®i 25 Online Analytical Processing ( OLAP)

Data Warehousing and Dataminning <blull Cile s i
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(< AN g) cllal) e Abiadl) dallaall dasia

Online Analytical Processing ( OLAP)
O A0 5 aaad Y1 LIl ) 3 j08al) (aiae (e ) sl (8 Ol 3l @llias ]
o) 3 il by g oD end) Cila slead | clobll e 4l il S
A oY) Glgal)l lalig 30 i Cile g jablaed) (e 2aedl (e Silos gl
Business Intelligence Jlae¥) < jlaind o 4 lacll iy ailly casla
8 el (o A0 i i) (e Al alaal (e il ) and ) a0y dls S
Data Warchouses bl ciles sie ol ) ey any Lagd canlal
Ol 20 2 113 Jlae DU B pie o Lgild sy il d88a)) 8
Laai (i yoat aglii 28 S i) saal Db dungall o 52A0) @l ) )
ety o 8 LSl Leiladiia eBlgin) e Cliball Calise aaan Leiil 3 ¢ )
O sl 5 Ll 2 s 50 (55 () g cilatinall (e (sf 2aad ST ilild) 52
B aaliy) Calay i L s dple (il a g Cang Clainall
s lilnll iy
(25D Lialle (e @ilaa Jidh ) ga s ol )5 cial (e de sane oo il
o Addall A 28" 81429/11/10 45° C sy M " sl Con Dliad
Asie a2 45° DS 8 1429/11/10 pse o=l Aae (85 ) sl 4 )
ey 43 an GSaall e "a 1429/7/27 28.75 dlas " el i Lia
27 a2 o2 A gmaall Ay 2l) (paxill AS JAl aal 5 agual JUBY) jrs (L d38al)
(game JL ) 28.75 S 2 1429
JUd) & Field "daa" o Coyey dliaal 488l (e 2a) 5 € e ) () 5Sa
Jas Sy 28.75 A8 s Compay Field 48l Jas Jid " galaa (i)
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Jas Jhey 21429/7/27 )9 5 Closing Price Field @ey) jaw
lgmcany Al Led ) Adadi yall Js8all (e de sane sl .Date Field g\
0585 38 alas gl Calas (ld Wl JLSY Record "daw!" s (Uand)
—2 1429/5/17 22.50 olae 53— 1429/7/27 28.75 bz ; JIlS
el (i a2 ) g Q) Lgiany A8e Ll ) (ol Adadi yall )
il saeld f Ay i< iy Jsta 8 Lae () 3405 aant J -8al)
.Database

sdBaada

Business Intelligence Juee¥) &l jlainly s Lo il sall aadtins
a5 28 agil) A a5 a3 2ms Lgie i€l Lpman 5 ) il ppuil
G LN (el agdll aoal) SLaBY) jiae 84 dliall Jaa z yag
Bl dam ) e e L5 ad Al A1 oY) )y s i 3
eIl 539 Sl 5 aan 5 de

il € jlaii) Jlae ) Gl jlai Y Aaalis ol ol calla
LeS |, Sl 5 s il g &l laca) Jie cillead 280 55 ey 5 duna il
adl Jlae ¥ Gy (e Al alaal 5 ) 5 aaad Al Al ) oL Ll

il sal) oyl oy ddliall g e Jlae V) ) jldiy Gyl
2353 0 S (Ao Jmnll 35k o oS5 connd agd jlainy) e S 8Y

A
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cebsdal) e Aldaty dalleal

Data (pd) Jalaill OLAP lbsdall oo 4ldail) dallaal) 4085 a0dind
3adie Gllull aw (& Circulation _ns¥is Jdads  (n3a% 5 Mining
Hierarchical Data 4 !l <l § Multidimentional Data =)
el s i) Ane )l luldl Jie Lo leadati (S A Gl a g
D ) i (&) ey hliey Js9) Al saall Bhlially (&) aubal
Jilaiy cpoadl Liad aodiad WS (&) Gulagas ol sty sl ) Juacl
Clepal Jie Jueell Jae 8z Gl 3ainay dadua by jolias
& e A gl gls el Ganlias Jadadall g A uall 5 (G gutl
JleeY)

e ABle 1 ) ddag pall UL (e Al alaal clliah Ciliss sall (o 3y2e)
PG 5 2l Ll (e Bae ) T culiland) cilia (e gl S (Uanal) L,
(e Gl Bae auia g Jialaall (a8 UL o38 ae Jaladll dsilia ye (9 )k
Ll (5S0 38 Clussall o380 () LS Jul) (e Baal 5 dadia 4 COla)
Bacld 8 (i) e sbee JA0L 1 g0 58 (pilh gall (e i Jia ff &) e
(el gall o puS aae cllia K08 Gl g CB gl uds 8 Baal 5 Sla glaa
055 Laa s 8 51 3 sl (ym ja) il ) 585 gl | a5y (2
bl Cad g ade i bkl jaas e daria

Bacld (e die A% Cogw OLAP Gliulall je aaldanl) dadladl) PULE L;S
amY Gule B3 bw 1000 Dl oo Sl asd 53 e cilily

U'_\\JLLHJ\ S5

10247 = b el diial S ] 0 L) oSl s 8 = i 15 <] 7= Culilasal) !
<li]0'? 2
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Al B [c[ D | E [F[G]|H] I J L K| L [ ™ |
Sales|Sale
Customer Custo Mana sper
Sales mer ger |son Car
1 |Day Month Year Quarter Region  State 1D ID  Series Car Type Color Payment Type Price
2| A 4 2001 2 West OR 101 6 Deluxe Minivan Blue 60 Monthly Payments 26000
3| 23 52002 2 West OR 101 6 Standard  Station Wagon Green 60 Monthly Payments | 22000
4120 32001 1 West OR 101 6 Standard | Sport Utility Green Cash 30000
5] 18 1 2002 1 West OR 100 2 Standard | Minivan Green 48 Monthly Payments | 25000
6| 2 3 2001 1 West WA 102 8 Deluxe Minivan Blue |Cash 27000
7| 12 6 2001 2 West CA 100 1/Standard  |Minivan Blue 60 Monthly Payments | 30000
8| 8 10 2002 4 West OR 100 1/Standard Coupe Red 60 Monthly Payments | 35000
9] 12 3 2001 1 West WA 100 1 Deluxe Minivan Black 36 Month Lease 24000
0] 17 72002 3 West OR 100 3 Standard  Sport Utility Red 48 Monthly Payments | 23000

() Bl 10 1 any JSD)
p2a bl (pe sl (5 sy (Db o)) das JS () sl il haill ie
LY Fact Table &is Jsia OLAP 4al (8 anst <O (10 de sanall
o) salall Jleell dilai 8 Ll i Al Jeall dliadall (3ilial) (5 ga
L (famdlad) & j2dl 3 aad i) s Toy Examples doslll A<
Al () ania ey Sl Dliad Lgil S (e (Satle JB1 ) A i) (o LDl
s Liaall e 13 5 Quarter 4w a5 Year 4w s Month el s Day
) Aalall el 58l Biad 2l 5 JasS Date g il aad Sl g Gl ac) 6
Date )i IV ¥l WA Glesles s (OLAP padinsy
Glasl=all 1388 5 Geographic Region 4l jaal) dshiallS 2060 idal)
el Cllll Cladls gl i) (e (oS4 dlaiall OLAP 48 yhay 45 3l
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Os ) dshies Customer Sales Region ¢s ) an ddhic Jséa -2
Sales Geography el 48| e 458 & Leaplath Sy Customer State
.Category

Glanadl da ) 454 5 Sales Manager 1D Clepall e 98 Jsis -3
Sales Staff Categoryleual) a8l 238 & oLav Salesperson ID
leisly Car Type 3wl ¢ 535 Car Series okl Juluie Jgas -4
. Car Information Category 3 jtusl <l slae 438 8 oLt Color
OLAP 4! ;4 Dimentions "slad" zllacaally oy clidll o3

o)) 5 IS saliie) IS Jici OLAP (8 dpulal) alatill 3as g 58 5 "
dade Oladie g Sledd g Geographical Areas 48 jas (3hliay Dates
Omeddiue p)l8h (1) Y9 Product and Service Offerings (3.8 5)
(6 A e p A se Claalati sl s Employee Reporting Structures
I i and Claaad Aafiuls e IS 3 Gl Caiea i
S Y (L) Landli FSY) e Cilaanil)l Caat il sisall Levels
Time (el 20 b andl 3 Ul e ga (Y1) Dbl
Quarter 4wl x5 Year Level 4 &b suws s 9>y Dimention
&) B (e Wia 43 Day Level #5 s Month Level e s Level
Gy sisal) Wle (& a5l ) sl s jedlls s ddull a8 Al Sliasls
G (5 53 (5 LAY

State &Y ¢ s =25 Region Level dshiall (5 st -]
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Cliss s a5 Sales Manager ID Level Slanall e 4568 (5 siise -2
Glasall Jiay e S8 4 aals a5 Salespersons 1D Claall Jls
el e (e pa G

Vs Car Type 3kl g 53 s 3229 Car Series ksl Jusbise (5 e -3
3kl Color Os! s s 50

[PEPEN L”5,35\5 (Unique 3y Sl ) 3 gl e,,éj\ e 82,85l Claaaill
Jie iy sise 5 sa Y 5 5 a2y | Members "sbacl" U o el (5 s
auY) adi 4l g 2l g (5 gus 4l Payment Type Dimension gl g g a2
s> Lad s Parent Level (L of Jual) (5 54l (5 siva 4l sime S a8
Child %5y slacl 5 Child Levels (Jibi o ad 5 ) dysh <l s
agde (3lhy el A (5 gise Y Caditall slacll LS Members
Al aadl o Mel Ll 3 Mid Teaf Members "4 ) 5 s lac|" < Ula
& 5 6 siue 4l ) L2001 52000 :elif (g smne 4l Year diu (s sivse -1
.Quarter

G5 6 sl BLaYL4 53 52 51 Lsh sliacl 4 A Quarter G siue -2
.Month

LS (12 a1 el (o Add ) elia¥) (e sliact 12 41 Month s st -3
Day b s ad o

31 I 1 et seloacki g A5 smc 31 52 Day o siwe -4
West 2l giac L 5 9ay Customer Sales Region s siwe -5
.Customer State s s (5 sias

WA 5OR 5CA 4 5 slacl 3 (s a3 Customer State s siwe -6
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5102 5101 5100 sbacl 4 5 s~ Sales Manager ID s siss -7
Salesperson ID ¢s st (5 siue (5 532 LS 103

10 I 1 (e A8 pe 48 55 e liact 10 s 522 Salesperson ID & siwe -8
¢ s s Deluxe s Standard (nsae s 52 Car Series s -9
.Car Type ¢ s

s Sedan s Minivan s Coupe sbacl 5 s s> Car Type & s -10
.Color s 52 s s (5 5325 Station Wagon s Sport Utility

Red 5Green sBlue sBlack 48 5 slacl 5 5 sa3 Color s i -11
.White s

536 Month Lease ()5 sbacl 4 5 sy Payment Type s siee -12
.Cash 5 60 Monthly Payments 548 Mothly Payments
Measures <lulis oo Price yadl Jia Jic el a8l I3 Js8al)
a8 Al gaxe (ulie gl S Mol ke oS p g e iy G LY
Jia J s StV WY clilie o) Jay o Glandl jpae Gy e Jlll
¢ saxa sale Jie Jpm Jlus 8 (K15 Silapall Jla) Glisd ¢ sena sala
£9 358 53 e Ja 1 ) s Clasie

sy oibie JAY) e (g 5a3 () i OLAp Silaslae 22 58 aaen

Lasd (330 5 il OLAP la slas 3acld Cilidia g eliae| 5 il giaa g alad
.Cube "8 ey

OLAP _ralic a3 Jiadl A sUazdl Sl 32c8 die :adldl)
il

Day sMonth s Quarter s Year &b i 5 553 s s Time 2= -1
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s Customer Sales Region <l siwe (5 5305 Sales Geography 2= -2
.Customer State

s Sales Manager ID <hisiwe (55 Sales Staff = -3
.Salesperson 1D

s Car Type s Car Series ©lisiws (5 9525 Car Information 2 -4
.Color

Payment Type =5 s s 5229 Payment Type -5

Blazall ULl 5acB 3 as ol (wlidal) 58 5 Price osbite -6

il i) saed Jiay ) J<a)

= |§| Car Information
Car Series
Car Type
Color
= EPaymentType
Payment Type
= E Sales Geography
Customer Sales Region
Customer State
= |;| Sales Staff
Sales Manager ID
Salesperson ID
= E'ﬁme
Year
Quarter
Month
Day

'Sum Of Price
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Connecting to OLAP Data : OLAP Ul a3l o Juady)

o2 N (b)) 5f) dia sl oay OLAP Gl ae Joeal) Lic Ui J
Vs Cubes LS 8 (335 OLAP <lbily (lé el U S5 WS bl
e S e ) OLAP <lily 2ol 6l Servers Cladla e aa s
) gLl OLAP Uy saclsy Joats Sy (Offline Gadll z s cails
Ly sacld o) s (OLAP Server Name) OLAP 4w ol 48 j2a
OLAP ) OLAP x2S« o) s(OLAP Database Name) OLAP
A8 e A zlias @il 7 LA ale e lay Joati KI5 (Cube Name
Glily jalbias (e Leilis 0Sa OLAP @lily claaSe nSall el L)
Mainframe Systems 3 =S cilawlal) 4alail 4 sDB2 5 Oracle Jie
el Jlase ce 7z ol 13 O Ll 48 ) L (5 5k ol 5 &
Microsoft i cliula e &5 jae Sl o (o fid5 o o Lillia
4 3 GleSall @ilile f J SQL Server 2000 Analysis Services
Al z s s s e

- 4J3aNa

Jiatn Gy AL e las IS (6 oS OLAP Gy ac) 8 alans
¢ 3 Ao laldl sda (5 gat 285 3Lkl » LA aaf g cenSa ol B Lgi RS
OLAP clilusacBiala Je (aels < A bl (e Jass
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eS| 31k o& OLAP <l Jua i)

Connecting to OLAP Data with Microsoft Excel
YY) & ySal Symmarizations Slbadle 5 23 OLAP Slily jalias
G D 3 i LS (B Gl s bl s (e (Dl (s
e 4iily e OLAP il yieme doasy il 5 52 ikl il
A o Gl 7 A aeSe il § OLAP Aedlay s (<
New s AImport External Data ) Data 4ild (e -]

Database Query

Data | Window Help Adobe PDF
I‘El sart...

=
I
11
Il
et
A
B’E
e

Eilter r

[

Form... i

Subtotals...

Validation...

Table...
Text to Columns...
Consolidate. ..

Group and Outline 3

ig| PivotTable and PivotChart Report...

| Import External Data r | v_=~| Import Data...

List 4 Gy Mew Web Query...

KML r |_=|§| Mew Database Query...

A

b Choose Data Source UGS &
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Choose Data Source

Databases] Querez OLAP Cubes 0K

<Mew Data Souncer

FirstOL&AP

Cancel
Browse. ..

(ptions...

gl

o)

.OK & New Data Source L3 OLAP Cubes 338U (s -2

Microsoft OLE DB Provider _Jbiai o8 Gl jriadd law) aei -3
Select An OLAP Provider For The ¢« For OLAP Services 8.0
Database You Want To Access

Create Mew Data Source

“what name do pou want bo give your data source’?

1. |carzSales

Select an OLAFP provider for the databaze pou want bo access:

Click Connect and enter any information requested by the provider:

3. Connect. ..

[~

@ | Cancel |

J\.z_&\ Aaxie Jua il 3286 e lad Connect baras (4.'1
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B Multidimensional Connection

This wizard will help you connect to a multidimensional data source.

Choose the location of the multidimensional data source that you

want to use,
¢ Analysis server, " Cube file
Server:

establishing an HTTP connection

User ID: |

= m You need to provide authentication information anly if you are

Password: |

| | Cancel |

S OLAP server d—alay Juaiyl Lia ) 13 Analysis Server Jlias
Gl 7 A e Caley Juai) U 13 Cube File s

2 OLAP server s ¢lhac) caaid Analysis Server Jbis) Ja
AR ‘;_“d\ Glilull 3acld a— JLBAY Next Lax_ad a5 Server (3 sdia
z IS aSe Calo Lijid) Al 8 Finish Jaoai o5 Lele Jyaaall

ol el e GLA gl Bl sl et (3Ual
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B Multidimensional Connection

This wizard wil help you connect to a multidimensional data source.

Choose the location of the multidimensional data source that you
want to use,

(" Analysis server f* Cube file

File: |E:‘|Sample Files\Chap03\Carsales.cub
—

| Finish | Cancel |

338U ,elaid Finjsh Jaaad &

Create Mew Data Source

What name do you want to give vour data source?

1. ||:ar35 ales

Select an OLAP provider for the databaze you want to access:
2. |Microsoft OLE DB Provider for OLAP Services 8.0 -

Click Connect and enter any information requested by the provider:

3 OCWCube

Select the Cube that containz the data you want:

4. [DCwCube |

[ Save my user D and password in the data zource definition

@ ak | Cancel |

EMN\MOKLM Al
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Choose Data Source

Databases] Queres OLAP Cubes (]

<Mew Data Source: Cancel

FirstOLAP

Browsze. ..
Options...

Delete

Er

o)

e daxaai 1agly e clibll o iy slilasl A Calall and of JaaY
aLl) )@_L:\SOK

PivotTable and PivotChart Wizard - Step 3 of 3

Where do you want to put the PivotTable report?

() Mew worksheet
(%) Existing worksheet

Sheet118A51| Eq

Click Finish to create your PivotTable report.

Layout... ][ Options... ] [ Cancel ]

—
=

i Finish il

383



A | B | ¢ | o | E | F [ @6 H [ 1« [ J T K

1 J Drop Column Fields Here
% O PivotTable Field List v x
4 | o Draa items to the PivotTable report
— St
% Y Eﬂar Information
7 % EPayrnentTﬂ:le
e o | Drop Data ltems Here ||| s @s=coo
19 @ []sales Staff
i E |E|T|rne
l 0 Sum Of Price
12| T
3] <

14 @
115
ML pivotTable
T eworrable - | 3 | == #2 | ¢ | Z][A] 2[3]

18
E Add To | |Row Area w
20

Lo sn ol e slaall (5 i) Al a3a o g

PivotTable Field List X
Drag items to the PivotTable report

= |;| Car Information
Car Series
Car Type
Color
= E Payment Type
Payment Type
=l |;| Sales Geography
Customer Sales Region
Customer State
=] |;| Sales Staff
Sales Manager ID
Salesperson ID
[= E'ﬁme
Year
Quarter
Month
Day

Sum Of Price

Add To |Ruw Area b |

JM‘ JJJ.ASJAQTJJLAJ Ju;.iu;ﬁ\
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A B G D F
1 |Time All -
| 2 |
3 |Sum Of Price |Payment Type [+]
4 |Car Series |~ |36 Maonth Lease 48 Monthly Payments 60 Maonthly Payments Cash Grand Total
| 5 |Deluxe 2106000 3352000 6890000 1855000| 14203000
6 |Standard 1707000 2955000 6521000 1571000] 12754000
7 |Grand Total 3813000 6307000 13411000 3426000] 26957000
8
| 9 | PivotTable Field List X
% Drag items to the PivotTable report
3] = |E| r Infurmabun
W Car Series
? Car Type
16 Color
E =] E Payment Type
i Payment Type
% = E Sales Geography
? Customer Sales Region
29 Customer State
| 23] =) [ Sales Staff
ﬁ Sales Manager ID
ﬁ Salesperson ID
% = E Time
E Year
29 Quarter
E Month
|3 Day
32 N
= Sum Of Price
34|
35
E Add To |F‘.ow Area w
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A B C D F
Time All -
Sum Of Price |Payment Type [+]
Car Series |~ |36 Month Lease 48 Monthly Payments 60 Monthly Payments Cash Grand Total
Deluxe 2106000 3352000 6830000 1855000] 14203000
Standard 1707000 2955000 6521000 1571000] 12754000
Grand Total 3813000 6307000 13411000 3426000] 26957000

Drag items to the PivotTable report

=

=]

=]

=]

=

E Car Information
Car Series
Car Type
Calor
|§| Payment Type
Payment Type
|§| Sales Geography
Customer Sales Region
Customer State
|;| Sales Staff
Sales Manager ID
Salesperson ID
E Time
Year
Quarter
Month
Day

m Sum Of Price

|DaE Area

Ll | Ll L | 0| L | L) | Ll | L alalalalalalalala
et N B S e B e G R S
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A [ B [ C D [ E H [

1 [Time TAu =]

2

3 [Sum Of Price Payment Type m

4 |Car Series | = |Car Type Color |36 Month Lease 48 Monthly Payments 60 Monthly Payments  Cash Grand Total
_5 |Deluxe Coupe Black 193000 222000 333000 94000 842000
6 | Blue 139000 301000 611000 171000 1222000
e Green 164000 87000 299000 99000 649000
K Red 71000 83000 338000 81000 573000
9| White 117000 144000 56000 22000 339000
10| Coupe Total 684000 837000 1637000 467000 3625000
| Minivan Black 73000 187000 328000 123000 711000
12| Blue 200000 230000 432000 135000 997000
13| Green 56000 359000 440000 157000 1012000
14 Red 59000 248000 126000 59000 492000
15| White 33000 20000 186000 57000 296000
18 | Minivan Total 421000 1044000 1512000 531000 3508000
7| Sedan Black 137000 130000 220000 487000
18| Blue 52000 31000 170000 69000 322000
19| Green 65000 107000 369000 25000 566000
20| Red 26000 74000 106000 206000
21| White 55000 199000 78000 332000
22| Sedan Total 280000 397000 1064000 172000 1913000
23| Sport Utility Black 126000 140000 425000 108000 799000
24| Blue 25000 186000 244000 161000 616000
25 | Green 85000 262000 556000 67000 970000
26 | Red 82000 132000 234000 96000 544000
27| White 129000 145000 283000 53000 610000
28 | Sport Utility Total 447000 865000 1742000 486000) 3539000
29| Station Wagon Black 35000 49000 273000 25000 382000
30| Blue 130000 91000 223000 78000 522000
31| Green 78000 24000 119000 45000 266000
32| Red 22000 52000 30000 104000
33| White 31000 23000 268000 22000 344000
34 Station YWagon Total 274000 209000 935000 200000 1618000
35 |Deluxe Total 2106000 3352000 6830000 1855000] 14203000
36 | Standard Coupe Black 157000 120000 659000 33000 1019000
37| Blue 134000 138000 485000 85000 842000
38| Green 59000 260000 542000 55000 916000
39| Red 113000 137000 202000 452000
40 | White 96000 190000 33000 319000
il Coupe Total 463000 751000 2078000 256000 3545000
42| Minivan Black 166000 178000 459000 230000 1033000
43| Blue 116000 224000 410000 110000 860000
44| Green 55000 112000 288000 87000 542000
45 | Red 20000 130000 88000 24000 262000
46 | White 106000 19000 193000 22000 340000
AT | Minivan Total 463000 663000 1438000 473000 3037000
48 | Sedan Black 33000 19000 209000 54000 315000
49 Blue 140000 80000 283000 86000 539000

UL e Jagn & 3 Can JSAD)

il 338 (e e sbeal) 488 ) aiad 5 LIS lUall & iy 5 0 g
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* odc iy Led s XML e adiat cilily Jlad) cilila -]

Jatiey) Lds Universal Data Link gelad Gt b ) clsla 2
*udl

Open Database ¢ s—dall Glibullza cld v aagd el dl3
*.dsn JaieY) Ld g @by cale jaas an) Connectivity (ODBC)

*rqy s *.dqy Sy Ll clily sacld ¢ i) clile 4

*.0qy Iy Ll doaill OLAP & 34at) léla-5

*.cub YY) el s OLAP «eSe Slila -6

:OLAP <lily Jalad g aladiu)

o U Jdat aladti ) gl i OLAP ilily aan Jiaiy) aa
Faalas )53 LAY LaeLad 3 e glaall de 5 At (S )
JOLAP @by e adial

Gl jad) g aladl aadl o) andaiod EBlall (e S dae aa Jaladlly DEad
D Ay sl Jlaadl p )l aladind ok e i) 83505
O e lnanddi a3 8 OLAP Slly o Ley JusS) 34 ) saall g )l
Jret 3 L e () Al 3 Leela jind o 30 UL (G (5 8
Jalail ) 2235 w8 OLAP (e 2ing (5 550 a5 ds2n 5o 8
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Ao ) (A Al el i) jaliae Al 8 LaS ¢ Uniisdll (e S

bl alall ULl culile 8 (Jasall) Aol adadill (e Juadl Uil

1ol STl 8 Aty Iades ST ALG e LY (e S0 da gl
mad (ga )

s JGa

Jsaa ) 2l gl 3Lkl & HLA CuaSa Ll aadtind 8 g JBal 128 3

(S

PivotTable And _LaiafData )88 Jus) jedadia 4
PivotChart Report

Data | Window Help Adobe PDF

Farm...
Subtotals...

Validation...

Table...
Text to Columns...
Consolidate. ..

Group and Qutline *

| iz PivotTable and PivotChart Repart...

Import External Data *
List 3
KML »

e sl 3280 ).@_LE
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PivotTable and PivotChart Wizard - Step 1 of 3

Where is the data that you want to analyze?
{*)iMicrosoft Office Excel list or databasei
) External data source
() Multiple consolidation ranges

Another PivotTable report or PivotChart r

m
=]
&

What kind of report do you want to create?
{*) PivotTable
() PivotChart report (with PivetTable report)

Where is the data that you want to analyze?
) Microsoft Office Excel list or database

(3)External data source;

() Multiple consolida

E
IT
>
g
m
IT

What kind of repart do you want to create?
() PivotTable
() PivotChart report {with PivotTable report)

< Back L Mext = ] [ Finish ]

Get Data b
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PivotTable and PivotChart Wizard - 5Step 2 of 3 |E|b__(|

Where is your external data stored?

. Mo data fields have been retrieved.

To use an Office Data Connection (.odc) file, didk cancel and then use the
Import Data command (Data menu, Import External Data submenu) to
open the file.

Cancel ][ < Back ]

y

Datahases] Queries  OLAP Cubes l 0K

<Mew Data Source: Cancel

FirstOLAP

Browse. ..
Optionz. ..

Delete

FlEp

o

i) LSy (il e lioriiod (530 xSl ke jlias
@Qﬂ\u&ﬁ)ﬁﬂhiﬁsﬁg)}md}hﬁ)ﬂﬂyuﬂdu\ \JA@
il 5

Page Area (- ddnai o5 Time Jlisd ) saall Jsaall Jsia 4ald e
Gy ) (¥ Row Area (o) 44uais Sales Geography U &
Sum Of s a5 Customer Sales Region (n ) Sales Staff

Bl JS3 &b Data Area Y 4dwais Price
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A B | ¢ p | E | F | 6 | H

1 |Time Al [~] PivotTable Field List ¥ X
%Sum Of Price Ii Drag items to the PivotTable report

4 |Customer Sales Region [~ ]Sales Manager ID [~ |Total % [ Car Information
a1 101 ssagoq| || & EPomentTee
7 102 5545000| || * [ESales Geooraphy

8 103 1380000 2 [Z] Sales Staff

9 |West Total 26957000 - [] Time

10 |Grand Total 26957000 Sumofprice

i
|12
|13
|14
£ Data Area s
16

Sum Of Price (ol AUl Jaacally @lld 5 2 58 Clan o€ Slagaal A8 1 (S0
Decimal %A &5 Currency & Number baai 5 A3 4dal) 8
Zid (4 e OK a8 0 a2 Places

A B | [ p | E | F | 6 | H
1 [Time Al [~] PivotTable Field List * x
§ Som O Prce 1 Drag items to the PivotTable report
4 |Customer Sales Region [vrSaIes Manager ID | » |Total #-[] Car Information
5 |Woest 100 $7,795,000 5.2 T
6 | 101 $9,234,000 E;‘El -
| 7] 102 8,548,000 e b
8 103 $1,380,000 &3 Sales staff
9 |West Total 526,957,000 +-[=] Time
10 | Grand Total $26 957,000 [5]5um Of Price
"
12
13
| 14
15 | Data Area -
16

8 OV Al ) Cilagae (i ye Ty bl e Jdaill anyy Y1 4 s
13 Lash 2l ) laaall o) j2e aaead 1aa 2002 52001 ol 5250 il
Jaal Lﬁ\ Sl oS

bz &5 Select Multiple Items Jbss &5 [7] e s Time Jis (4
All i+ ddle e
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Select multiple items
[ oK ] [ Cancel ]

OK i 55 S 50 31 gl 583

A B | C | D |
1 |Time (Multiple ltems) (+]
2
3 |Sum Of Price |
4 |Customer Sales Region [+ |Customer State Sales Manager ID [~ | Total
5 [West WA, 100 $376,000
] 101 469,000
7 102 489,000
B 103 $592.000
9 VWA Total $1.426,000
10 [West Total $1.426,000
11 |Grand Total $1.426,000

Jalail ) saall Jglan o a5 8 aad Al 5+ 5[] aladind 48,8 TaaY
) OLAP xS il sinaa s dlad s i Ju) o s da jed) il
O el LS Check Boxes sl (galiia (e da xie dayliiie

Sl 848 jaal) ALY g 5eEY) 5l gandl gL ) g il
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Clagall e ) saele Gl glaall (o HESY aad i) 380 of Jas
Ga DR (el L 58 aed 1025 101 o2l o 5 ilaall e a8 JiL 63 103
G35 Cilaadl (e 538 J8 4 103 Gleadll e 13 et Lie s il
A Gl Glaall Jla ) Slase ) kil

¢l yaall azen Jlal &5 Sales Manager ID ails ) [F] e darias Sl

Sl gl s

i
-y
=]
=]

i
-y
=]
=t

1
=
]
=)

[ Ok, ] ’ Cancel

OK L
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A B | C D | E |
1 [Time {Multiple ltermns) (]
2
3 |Sum Of Price
4 |Customer Sales Region [~ |Customer State Sales Manager ID [~ |Salesperson D [Total
5 |West WA 100 1 $91,000
6 2 $176,000
7 3 $109.000
8 100 Total $376.000
9 101 4 $146,000
10 b $222,000
i 6 $101,000
12 101 Total $469,000
13 102 7 $157,000
14 g $169,000
15 9 $163,000
16 102 Total $489,000
7 103 [10 $92,000
18 103 Total $92.,000
19 WA Total $1.426,000
20 |\West Total $1.426,000
21 |Grand Total $1.426,000

a4y ad () sy Eaaa 103 pdal) lagae (aléds) o 5l Jaadls
e Jla 3 0 0o AV el jaall L 10 @) 2l 5 Slxyae
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il 593 667 | 763 902 962 1152
(53 5o
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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®
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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 number 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 number 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 number of the current date and time
Converts a serial number to a second

Returns the serial number 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 number to a year

Returns the year fraction representing the number of whole days
between start_date and end_date
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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 number 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 numbers
Returns the real coefficient of a complex number
Returns the sine of a complex number

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)
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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 number

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

1ISODD

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
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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
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Lookup & Reference Functions

ADDRESS

AREAS

CHOOSE

COLUMN

COLUMNS

HLOOKUP

HYPERLINK

INDEX

INDIRECT

LOOKUP

MATCH

OFFSET

ROW

ROWS

TRANSPOSE

VLOOKUP

Returns a reference as text to a single cell in a worksheet

Returns the number of areas in a reference

Chooses a value from a list of values

Returns the column number of a reference

Returns the number of columns in a reference

Looks in the top row of an array and returns the value of the indicated cell

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

Uses an index to choose a value from a reference or array

Returns a reference indicated by a text value

Looks up values in a vector or array

Looks up values in a reference or array

Returns a reference offset from a given reference

Returns the row number of a reference

Returns the number of rows in a reference

Returns the transpose of an array

Looks in the first column of an array and moves across the row to return

the value of a cell
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Math & Trigonometry Functions

ABS

Returns the absolute value of a number
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ACOS Returns the arccosine of a number

ACOSH Returns the inverse hyperbolic cosine of a number

ASIN Returns the arcsine of a number

ASINH Returns the inverse hyperbolic sine of a number

ATAN Returns the arctangent of a number

ATANZ2 Returns the arctangent from x- and y- coordinates

ATANH Returns the inverse hyperbolic tangent of a number

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

COMBIN Returns the number of combinations for a given number of objects

COos Returns the cosine of a number

COSH Returns the hyperbolic cosine of a number

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

given criteria

DEGREES Converts radians to degrees

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

FACTDOUBLE Returns the double factorial of a number

FLOOR Rounds a number down, toward zero

GCD Returns the greatest common divisor

INT Rounds a number down to the nearest integer

LCM Returns the least common multiple

LN Returns the natural logarithm of a number

LOG Returns the logarithm of a number to a specified base
LOG10 Returns the base-10 logarithm of a number
MDETERM Returns the matrix determinant of an array
MINVERSE Returns the matrix inverse of an array

MMULT 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 numbers
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 numeral to Roman, as text
Rounds a number to a specified number 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

SUMXMY2 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 number

TRUNC Truncates a number to an integer
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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 numbers,
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 Returns values along a linear trend

TRIMMEAN Returns the mean of the interior of a data set

TTEST Returns the probability associated with a Student's t-Test

VAR Estimates variance based on a sample

VARA Estimates variance based on a sample, including numbers, text, and

logical values
VARP Calculates variance based on the entire population

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

WEIBULL Returns the Weibull distribution

ZTEST Returns the two-tailed P-value of a z-test
o 4
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Text Functions

CHAR Returns the character specified by the code number
CLEAN Removes all nonprintable characters from text
CODE Returns a numeric code for the first character in a text string

CONCATENATE Joins several text items into one text item

DOLLAR Converts a number to text, using currency format

EXACT Checks to see if two text values are identical

FIND Finds one text value within another (case-sensitive)

FIXED Formats a number as text with a fixed number of decimals

LEFT Returns the leftmost characters from a text value

LEN Returns the number of characters in a text string

LOWER Converts text to lowercase

MID Returns a specific number of characters from a text string starting at

the position you specify
PROPER Capitalizes the first letter in each word of a text value

REPLACE 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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