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1 |Sales Transactions: July 14
2
3 |CustlD Region Payment Transaction Code Source Amount Product Time Of Day |
4 10001 East Paypal 93816545) Web $20.19 DVD 22:19
5 10002 West Credit 74083490 Web $17.85 DVD 13:27
6 10003 North Credit 64942368 Web $23.98 DVD 14:27
7 10004 West Paypal 70560957 Email $23.51 Book 15:38] | .
8 10005 South Credit 35208B17 Web $15.33 Book 15:21 IEE:KL\ /l\ﬁg
9 10006 West Paypal 20978903 Email $17.30 DVD 13:11) [
10 10007 East Credit BO103311 Web $177.72 Book 21:59
11 10008 West Credit 14132683 Web $21.76 Book 4:04
12| 10009 West Paypal 40128225 Web $15.92 DVD 19:35
13| 10010 South  Paypal 48073721 Web $23.39 DVD 13:26
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1 [Purchase Orders v
2
3 Supplier Order No. Item No. em Dascription ltem Cost Quantity Cost per order AP Terms (Months) Order Date |Arrival Date
4 |Hulkey Fasteners Aug11001 1122  Airframa fasteners 5 425 19500 % 82,875.00 30 0BM0S5M11 081311
5 |Alum Sheeting Aug11002 1243  Alrframe fasteners § 425 10,000 |3  42,500.00 30 08/08/11 0814111
€& Fast-Tie Agrospace Aug11003 S462 Shielded Cablaft. 3 105 | 23000 % 24,150.00 30 0810411 031511
7 |Fast-Tle Aerospace Aug11004 5462  Shielded Cablefft, F 105 21500 | % 2257500 30 Q8M5M1 08/22M11
& |Steelpin Inc. Aug11005 5319  Shielded Cable/ft. § 110 17500 |  19,250.00 30 0820111 08/3111
9 |Fasi-Tie Aerospace Aug 11006 5462  Shielded Cable/ft, $ 105 22500 | % 2382500 30 Q8r20/11 08/26/11
10 |Steelpin Inc. Aug11007 4312 Bolt-nut package § 375 4,250 § 1583750 30 08/25M1 08/01/111
11 | Durrable Products Aug11008 7258 Pressure Gauge $ 90.00 100 9,000.00 45 08/25/11 08/2a8M1
12 |Fast-Tle Aerospace Aug11009 6321 O-Ring § 245 1300 3 3,185.00 30 0812511 09/04/11
13 |Fast-Tle Asrospace Augi1010 5462 Shielded Cable/ft. § 1.05| 22500 | % 2362500 30 08/25/1 08/02M11
14 | Steelpin Inc. Augi1011 5319  Shielded Cable/ft, $ 110 18100 |5 1951000 30 082511 09/05M11
15 |Hulkey Fasteners Augi1012 3166 Electrical Connector §  1.25 5600 3 7.000.00 30 08/25/M1 08/28M11
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https://tianchi. aliyun. com/?spm=5176. 12282016. J 3941670930.
9. 34946d92cQGW7 |

https://www. daas—auto. com/supermarket data De/727. html
https://www. datatang. com/
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https://sufe. | ibguides. com/az. php?t=23126
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(1 - B3/B2)., 12 A&MIFEMEUARME E R L1 (big
picture) o

A B c D E F
1 Month Product A Product B ProductC ProductD ProductE |
2 January 7792 5554 2105 3168 10350 |
3 February 7268 3024 3228 3751 8965 |
4 March 7043 3543 2147 3318 G827 |
5 April 7560 5232 2636 4057 8544 |
& May 8233 5450 2726 3837 7535
7 June 8629 3943 2705 4664 9070
g July 8702 2991 2891 5418 8389 |
9 August 9215 3920 2782 4085 1367 |
10 September 8986 4753 2524 5575 5377 |
11 October 8694 4746 3238 5333 7643 |
12 November 8315 3566 2144 4924 8173
13 December 7978 5670 3071 6563 6088
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40,000,000
35,000,000
30,000,000
25,000,000
20,000,000
15,000,000
10,000,000

5,000,000

0

Marital Status

Not a High
School Grad

W Never Married

M Separated

High School Some College  Associate's

Graduate

No Degree Degree

B Married, spouse present

B Widowed

Degree

Bachelor's Advanced

Degree

Married, spouse absent

Divorced

O Lk BEH
|  COLL NESS




|/ g "
———J' /fﬁﬁﬂﬁjﬁ

7) =+ 2

. B
s HTEETTSEANEF S,
— 1#13.3 2%%']’»’5"?]@: ” Census Education Data” WERTADEHZH
BFOKFHENL, AP ATFH P SBIRRAS,HFL. &
P A19:B24.,

Marital status

Divorced Never Married
10% 13%

Widowed
17%

Separated 'r

4%
Marrreu, spouse
absent

6% Married, spouse
present
50%
= Never Married ® Married, spouse present = Married, spouse absent
= Separated = Widowed Divorced VA R 1y féj‘g’i’ﬁ
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Not a High School Grad Not a High School Grad
Divorced Never Married
10% 13% 18,000,000
16,000,000
Widowed 14,000,000
17% 12,000,000
10,000,000
Separated ( 8,000,000
4%
Marrreu, spouse R.00U,NER
absent 4,000,000
6% Married, spouse 2 000,000 I .
present .
50% 4 ] . _ .
= Never Married = Married, spouse present = Married, spouse absent Never Married, Married,  Separated ~ Widowed Divorced
Married spouse spouse
= Separated = Widowed Divorced present absent
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“Census Education Data” & =&y L %% IE
“Purchase Orders” &% & 70927368 %

A B +n ¥
100/Item Description Fraquancr/ I
101 | Airframe fasteners 14
102|Bolt-nut package 11
103 |Control Panel 4
104 | Door Decal 2
105|Electrical Connector 8
106 | Gasket 10
107 |Hatch Decal 2
108 |Machined Valve q
109/ 0-Ring 12
110|Panel Dacal 1
111|Pressure Gauge T
112|Shielded Cable/ft. 11
113|Side Panel 8
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1ThR2E THEI:Supplier

Airframe fasteners 14

Bolt-nut package 11

Control Panel 4

Door Decal 2

Electrical Connector 8

Gasket 10

Hatch Decal 2

Machined Valve 4

O-Ring 12

Panel Decal 1

Pressure Gauge 7

Shielded Cable/ft. 11

Side Panel 8 = e K o B0,
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

A B c

Hem nannriEﬁun Frngunnnz Relative Fraguanuz
Alrframe fasteners 14 0.1489
Baolt-nut package 1 0.1170
Control Panal 4 0.0426
Door Decal 2 0.0213
Electrical Connector 8 0.0851
Gasket 10 0.1064
Hatch Decal 2 0.0213
Machined Valve 4 0.0426
O-Ring 12 01277
Pangl Decal 1 0.0106
Pressure Gauge K 0.0745
Shielded Cablefft. 1 0.1170
Side Panel 8 0.08%1

Total 94 1.0000
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—113.4, A/P termsB &R H15, 25, 30, 45

A B C .
117|AJP Terms Fraquanux 'Relative Fraguancz Proportions of A/P Terms

118 15 0.0532

119 25 12 0.1277 (|
120 30 64 0.6809
121 15 12 £1e9) I ]
122 Total 94 1.0000 £
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A 19*3.5 22lCost per Order H /7 ¥

o WIAETLE H68.75 £127,500 (HEFT4F) ;
e LLi% A0 , ULi%#4130,000
o wAF520, WHATHEN (130,000 - 0) / 5 = 26,000
e JEJLRXBA: 0, 26000, 52000, 78000, 104000, 13000
— EE, UHE WA, %itt9Rcost per order K T0/F 5 F2600049 1T %

A B c D E F G H
1 | Upper Group Limit Frequency
2 | 0 0 .
3 26000 68 H'Etﬂgram
4 | 52000 8 80 -
5 78000 11
6 | 104000 4 & 60 -
7 130000 3 | S0
g 0| &
9 | 1 mF
10 . D reguency
11| o .o e
:3 q,é? {;ﬁgﬁﬁ%@@ ‘}ﬂ
14 Upper Group Limit () ki Tll"'f*}k‘r [*ﬂﬁ?
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U.S. Exports to China (S billions)
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China Trade Data (Sbillions)
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—13.7: ” Home Market Value” 1t3x T & &,

mAR. MEfE 4. AR mAREMEN X R,

$130,000.00
$120,000.00
o $110,000.00
)
L $100,000.00
9]
+ $90,000.00
©
2 $80,000.00
$70,000.00

$60,000.00
1,400

Square Feet vs. Market Value
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80w
0: ° ‘o.
! °
1,600 1,800 2,000 2,200
Square Feet

2,400

2,600
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¢ RAHpW*K:

—

oK R o

LS %

AT R AT
B4 £ “Sales Transaction” #EHEF, LR XHGH5H

T EZ XA XL,

B c D E F G H

1 |Sales Transactions: July 14

2

3 [CustID Region Payrrnent Transaction Code Source Amount Product Time OfF Day

4 10001 East Paypal 93816545 Web $20.19 DVD 22:19

5 10002 West  Credit 74083490 Web $17.85 DVD 13:27

6 10003 MNorth Credit 64942368 Wehb $23.88 DVD 14:27

7 10004 West  Paypal 70560957 Email $23.51 Book 15:38

8 10005 South  Credit 35208817 Web $15.33 Book 15:21

9 10006 West Paypal 20078903 Email $17.30 DVD 13:11

10| 10007 East Credit 80103311 Web $177.72 Book 21:59

11| 10008 West  Credit 14132683 Web $21.76 Book 4:04

12 10009 West Paypal 40128225 Web %$15.82 DVD 19:35

13| 10010 South  Paypal 49073721 Web $23.39 DVD 13:26
Region Book DVD Total Region Book DVD Total
East 56 42 98 East 57.1% 42.9% 100.0%
North 43 42 85

North 50.6% 49.4% 100.0%
South 62 37 99
0 0 0,
0 0 0,
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Regional Sales by Product

North

W Book WDVD
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/7 HAEHZEME

o BRIR FIAE R X4 & FHARAE AR K AT

— 1#]3.8: “Sales Transactions” ¥, “i&
N7 — “KPBHENEK” , HRREBEYG T & 21T,
GURREE . e R e
IR | *%iﬁj{ﬁ%};o

THEI:Cust ID FFR2E

IThR%E Book DVD 587

East 56 42 98
North 43 42 85
South 62 37 99
West 100 90 190
JSSan 261 211 472

Fifies Ky w5

N
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¢ RIFBLERXKFEXRFARILELIHKFER
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—1513.9: EEHELAFIHIEREREEFT BUE
FHFEEMS, HMPEGIR)EARE
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JE) HARIE, AL EEMERIIHSMEE,

‘ /-;_:\L 5Ky 378
I‘@f :t.:\ | \.l E OF BUSINESS



i =N
A 5 R

AL FF 129 (86%) 110 (88%) 239
FHEHY 21 (14%) 15 (12%) 36
Bt (%) 150 (100%) 125 (100%) 275
itk B30
1 _63 \\:’_,_ =01/ ST OF T TS

WS



AEF
Bt (%)

29 (91%)
3 (9%)
32 (100%)

100 (85%) 129
18 (15%) 21
118 (100%) 150

Bit
g

YL FF
RN
=it (%)

B
90 (90%)

10 (10%)
100 (100%)

1-64

20 (80%) 110
5 (20%) 15
25 (100%) 125
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o RABTAA: R EAABM G T kP R
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Iy ses. sxrnn

n

G e

— Excel K%k: AVERAGE (data range)
o FXEMNER Y (x;—X)=0
o FIHIE Y R IRER E

— %) : 7t HPurchase Orders#i &% P cost
per order 89-F314

— =AVERAGE (B2:B95)




I%%(;f}% o4z F U39 E

o JUM-FIHB X, = A X0kg ik =
(xle xn)l/n

e Excel % #%:=GEOMEAN (data range)

o T H T oMM SEAEIE K E

— » w, o B g2
7 LR AT
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-22.1
28.7
10.9

LDOO\IO\U‘I-waI—\i

[HEY
o
N
-

%, = 1.029 % = 1.050

4-70

A KE T

0.779
1.287
1.109
1.049
1.158
1.055
0.630
1.265
1.151
1.021

[ s s Tf X
2 Lk S E R
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4 I%Efca‘}%“lj NV A PR

o WAL : KIEADEIKHED], 1T A4z E 69{E
— —FRFBLEFAZR ], —FRIFLFERK
— A A RAIMME, PR T R4Z B R
— AABEANINAE, PAZ AP R Az B4R -F 1R
— Excel ##%:=MEDIAN (data range)

o VAL B T B 3m A a9 %5 v
— %3] : Purchase Orders#t4E % F ++ F cost per order

a9 ALK

— =MED | AN (B2:B94)

=N sk HER
(0) GE OF BUS

(€25 .
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- Bl4.2 J& KT BN

Ji B AN AT SCEC AN FR A2 % ()

YIME

20167 21966 23821 25974 28228 30733
Hh AN T 17570 19281 20883 22408 24336 26523

AN A] S FES AN FAON F Az %

35000

30000
25000
20000

15000
10000

5000

2014 2015 2016 2017 2018 2019

== \ A TECIAN e AT SCECH A A ET

= > s H B & 2R D L o 3 Bg2
* 7ﬁ— ﬁi'ﬁilﬁ 2[5 g () tmtex hEH,
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/ I“ET DAL E A 4% F

* B Fp A MMLAACHIEDF] 9P
5, RAAPWEGILMAAL Fp B 2501 M
K&£3A (100-p) %ag MM MA L Fp & 5425 Ko
— FRABEA B KHE, FpB o HAEE

—Lp E(Tl+1)

— Excel 5%k : =PERCENTILE. EXC (data range, p%)
o W4z

— Q——F—wWniitk, #2568 niakk
— Q,— % W ird, F#50m Mgk (PA2%)
— Q% =Wy, H758 pinkk

Lk @5

‘/;:\‘. FIL
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Computer Repair Times# & 10 F2501%
P 0y &, w45 32 B 1A

SAERARNERESA |
j‘ ﬁ% EX @J % }]Bl‘ Hﬂ' g izn ’fﬁT E?] 75( i Sample  Repair Time (Days)
5
6

A | B
Computer Repair Times

1 18
2 15
2 3 17
AT R 28 a2 5
252 249 17
KA15 K. 253 250 13
254
255 Mean 14.912
256| Median 14
257 Mode 15
@ LK

\_



1714, 3 W 532K

O =] O LA G L RS 2

B e e e
Lo =~ & LN b W b =D

A B C D
Computer Repair Times
Relative Cumulative
Days Frequency Frequency Percentage
0 0 0.000 0.0%
1 0 0.000 0.0%
2 0 0.000 0.0%
3 ] 0.000 0.0%
4 0 0.000 0.0%
5 1 0.004 0.4%
6 2 0.008 1.2%
7 5 0.020 3.2%
8 12 0.048 B8.0%
g 14 0.056 13.6%
10 19 0.076 21.2%
11 19 0.076 28.8%
12 23 0.082 38.0%
13 22 0.088 46.8%

Repair Times

0 2 4 6 8 10 12 14 16 18 20,22 24 26 28 30 32 34 36 38 40 42
ays

90% 1F =Ji 2 NIBH 52

= : w, o5 IR g
=N ki ke 50
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o R A AL B AT S

o L], 1CAEp, RE—HEARKE (K&,
1% ) BT &b Eb A7),
24 3] . Purchase Orders&EE Pt HE S HH
Spacetime TechnologiestyiT 3 tb17]
— HFEENE

A B Cc D E F G H J
1 Purchase Orders
2
3 Supplier Order No. Item No. Item Description Iltem Cost Quantity Cost per order A/P Terms (Months) Order Date Arrival Date
4 Spacetime Technologies A0111 6489 O-Ring $ 3.00 900 § 2,700.00 25 10/10/11 10/18/11
5 Steelpin Inc. A0115 5319 Shielded Cable/ft. $ 110 17500 $ 19,250.00 30 08/20/11 08/31/11
6 |Steelpin Inc. A0123 4312 Bolt-nut package $ 3.75 4250 $ 15,937.50 30 08/25/11 09/01/11
7 | Steelpin Inc. A0204 5319 Shielded Cable/ft. $ 110 165500 $ 18,150.00 30 09/15/11 10/05/11
8 |Steelpin Inc. A0205 5677 Side Panel $195.00 120 $ 23,400.00 30 11/02/11 11/13/11
9 Steelpin Inc. A0207 4312 Bolt-nut package $ 375 4200 $ 15,750.00 30 09/01/11 09/10/11
10 |Alum Sheeting A0223 4224  Bolt-nut package $ 3.95 4500 $ 17,775.00 30 10/15/11 10/20/11

2\ ik S5
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/ I%{i%}% LN A IR

IRE A RN B e 69 UL A
x’k%ﬁﬁ)ﬂ TXHFRKIESE: 209K F L
B
38 13 it SRE AP FT AR IR AR AR S
Excel &%
— ¥ /4% : =MODE. SNGL (data range)
— ZARE T EANAE AR (F]—
7']), =MODE. MULT (data range), ctrl+shift+enter
— % %] : Purchase orders#k4E4& P 1+ HA/P Terms

AL




/ |
- vﬂu—fé:—g%ﬁ

g 7] — P F-%. EHA-E X%
A

)5 Y a3 S RAF. MES FaK
74

< 3B FEILE X oo i S B ¥ 1A

b 2.3 = bR ;ﬁ{ié‘ﬁ%fé\ WE U3 %
K=

o REABERWFHNZHARLT AR T RAER

07 N . - >
2 Lk S E R
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Ii
_I AT FAL R

o I2 TAZ & 09 & El//(ﬂ‘ ANVFEELE &
Z T FAE R, BPHAR B BALE

ABEREAZ BRI CPE{EL10R) BHEM A BRI CPEI{E10R)
0.6 0.35
05 03
0.25
0.4
0.2
03
0.15
0.2
0.1
0 0
9 10 11 7 8 9 10 11 12 13 14 15

PN . o T 5
2 Lk S E R
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/7

R E

e £ (range) : T = o xR KRWNEASE s
Nz £
e Excel & & : =MAX (data range) -
MIN (data range).
o W E 5T MIAAZ A
— 24 %] : Purchase Orders#k4E%& P 1+ H cost per
oerder T = 6914 £




Y9 A £

/7

e 974z £ (interquartile range, IQR):
B =W 2805~ F — W 012 % 0,4
o LIRS ALAI R M

— %% %) : Purchase Order%fi%%%“]ﬂ%ﬁcost per
oerder T = 499 4% £
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AVa . N

s MEAWHPAZZ: ARAHT —oHKENE &
c B E: RIEFEHTFHENESR (BE) F70

3

. BARFE g2 = i)
— LT o N
— Excel F: =VAR.P(data range)
c AT £: s = i1 (i %)°
' -1
— Excel ¥ :=VAR. S (dat% range)
— EENENEF
— %3] : it Hpurchase ordersH &% + & Fcost
per order® 77 £, & £ F {2

=N ik S
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4 ,}

e 4/ £ (standard deviation): 7 £ 89-F 74k,
B ERBEELS—F, AERAE) 2

« BMRARE £ :0=Vo?
— Excel : =STDEV. P(data range)

o BAAREZ: s=Vs2
— Excel ¥ : =STDEV. S(data range)

— ¢:3) . 1+ Epurchase orders# 4% + & ¥ cost
per order W AR/ £

o WEATF RARE EE N %

Fiiue ko & 55
F BUSINESS
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/7 R E AR

o invE £ Z K (coefficient of variation,

IR E
cVv) iFiQ{ﬁfklOOgﬁ

o i R THREALA TRNRIRE ZATF-FH K
T =L FARE
o EIFHMIE T ABXT I H B IR A LT RE
— M ERIESH P F A1/CVET2 3242 K a9 3%
FE R (AR 3 ARLT)
- RENREE




/’J N\

I Y
,'H45ﬁ&%ﬁﬁﬂ%

AVA

e Closing Stock Prices#t#7ZE

— Intel

— I 2 I AT mAK

(INTC) 7 14 4 %

A B C D E F

1 |Closing Stock Prices

2

3 |Date IBM INTC CSCO GE DJ Industrials Index
4 9/3/2010 $127.58 3$18.43 $21.04 §15.39 10447.93
ot 9/7/2010 $125.95 $18.12 $20.58 $15.44 10340.69
6 9/8/2010 $126.08 $17.90 3$20.64 $15.70 10387.01
22 9/30/2010 $134.14 $19.20 $21.90 §16.25 10788.05
23 10/1/2010 $135.64 $18.32 $21.91 $16.36 10829.68
24 |Mean $130.93 $18.81 3$21.50 $16.20 $10,638.98
25 Standard Deviation $3.22 3050 5052 §0.35 $171.94
26 |Coefficient of Variation 0.025 0.027 0.024 0.022 0.016
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&4 BAEATEA

o« FRENZ B M, BTt h{l, 42T
MR & T 3915 TUAE MR £ 0942 8-
o HiIANVMALE 2AE K 7, = T2

s
— A= R AN E L N —BiRE 242 &
— 2B=1. SR A AMAAEINE 2 A1 SREARE £ 4=
&
— Excel &3
: =STANDARD | ZE (x, mean, standard_dev)




— 4 4 1% Ml

14. 6 ++5 z{4
e Purchase Orders# 7% ¥/ Z #Cost per

order Bt fTAR/EL

A B C

1 Observation Cost per order  z-score
2 x1 $2,700.00 0.79
3 x2 $19,250.00 -0.24
4 X3 $15,937.50 -0.35
5 x4 $18,150.00 -0.27
6 X5 $23,400.00 -0.10
91 x90 $6,750.00 -0.65
92 x91 $16,625.00 -0.32
93 x92 $74,375.00 1.61
04 x93 $72,250.00 1.54
95 x94 $6,562.50 -0.66
96

a7 Mean $26,295.32

98 | Standard Deviation $29,842.83

=(B2 - $B$97)/SBS98, or
=STANDARDIZE(B2,5B$97,5B$98).
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s ZNMRATHE: HFHHGEFHLEL (K> 1)
MEEZNHEELETENT - 1/K
— k =2: 2V33/409KBEEIGARA2IE/TEEZZ A
— k =3: £278/9 WHIELHYIARUIIMEITAEEZ
A
o 3] BEMATELYRFIARET X FHRGAT05,
EE NS, FEVR %Y 5 A 695 X R ST 2 60-80% 7
A % VR 528 £ R R 4 2588297
o Zk3): BEMHE—HEREPIIEE N LI,
— KR R e
—  COUNT & 2% 2
— HEHEAE

/7 Z N iRk <eH

7= Lk HE
CO GE OF BUS

I\ “.
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e IR PR S K AR B B E ILEY

o ELF YA A 6y £ AR
— K% 68% WGULNMMEAL XA L — 547K £ R
— K2 95% @GULMME AL XA L RAEATE £ R
— K25 99.7% &GULMAEAL AR L Z/Z4RE £ R

i E, ENRX “2E” £\l THE—9H
75 K 69 £ 3%




/77 57 AB A W)

o KR T DO NAEAR A 7 A

(outlier)
« BT FFIAGRT R

X

— A FlzAa4e M Fw A 245D T-3R K T3

— A B V9 F A 7 AE

. FTFE=Q, — 1.5IQR

— 5 :%Lﬁ?{ﬁiiiv‘si;ﬁé%%i§ﬁfi; A =g LT IR
TARE, YT RAE—H S B ATk
e 2£3): fEpurchase orders# & b A A A+ 7 ik M cost

per order &7 ¥4

AN Lk W ER
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4 Ié’izfé':#a ¥ M %1 FE AT

s T EAMAR A K
—~ B AWM T £ sy = i=1(Xi=X) Vi—Y)

n-—1

e Excel %k : =COVARIANCE. S(array1, array2)
> K < Sk 4 ) S
A AR (R RBERY ) 1y, =

SxSy

e Excel :f % : =CORREL (array1, array2)
o MR RFAGBAELNBNZ ], hofTIERA?
c ERMHEENT E—E

=) Lk S EE
COLLEGE O

"@; E OF BUSINESS



/ gt : R
—/ 77 £ e fl Kk & BT B

Colleges and Universities #4E%E : KIBE-HKIFE,HT
AR X B R

A

B C D E F

1 Median SAT Acceptance Rate | Expenditures/Student Teop 10% HS Graduation %
2 |Median SAT 1

3 |Acceptance Rate -0.601901959 1

4 |Expenditures/Student 0.572741729 -0.284254415 1

5 |Top 10% HS 0.503467995 -0.609720972 0.505782049 1

6 |Graduation % 0.564146827 -0.55037751 0.042503514  0.138612687 1

I8 WONBRIE Lz T ARAR S

.ﬂW’}\r a5E
NH(H)\ l {\{\\
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15 50

Ty = —1
X
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_# BB 5% A K

[> I . =5 I | | [>T | | . - | I |
-15 —-10 5, . 0 5 10 15 e * o N
J X
X
(a) Positive Correlation (b) Negative Correlation
I>= s T v . .. Y | [> | — . T ]
X X
(c) No Correlation (d) A Nonlinear Relationship with No Linear Correlation

MARKBAT AAREHEABAEALE, SORSBRHRTHANESE

WS



[ s s, X
2 Lk S E R
{1 COLLEGE OF BUSINESS

WS



I SRR

+ BEATRATH ARG ML R
¢« = K ETM 7k

— F A FN

— A TRt 3] 6 ) 4% A

— A TFAHREayTEAR

= H‘IM L a5

Bz
g



/" BF 18] 5> 2] 0 A3

o BRFZ - —ZRPH L EIE, BlhedE a4 E R
= — e T
. H@%ﬂ#T O IEAA Y, =T
o -FAARB AR KAARE. TP, AHREAED

72\ H‘IM }\ a5

O
\!!!!!!!!!



I 18] 7] £ 4%

Total Energy Consurmptiomn

(Quadrilion BTV
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—/ 4 #15.1: A% 3)-F 33 E RN

o Tablet Computer Sales ¥ IFEEZE T T T H1T7R6-FH®
4 = .

Tablet Computer Sales

Units Sold

o M FH18F 8=, k=3:
(82 + 71+ 50)/3 = 67.67

2\ ik S5
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45

I~
A B C D E
1 [Fablet Compuier Saies | - : Tablet Computer Sales
2 Moving Average 100
3 | Week Units Sold Forecast
4 1 a8 80 -
5 2 44 )
8 3 &0 | Forecast for week 4 *-‘3 50
7| 4 56 84.00 <=1 _avERAGE(BA:BS) £ 40
B 5 70 53.33 =
a| 6 91 62.00 20
10 7 54 72.33
11 8 60 71.67 0 - -
12 f:] ;: ﬁg 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
13 d
14 1 49 47.67 Week
15 12 44 4400
16 13 61 4267 == |Inits Sold ==@==Forecast
17 14 68 £1.33
18 15 82 S7.67
19 16 T 70.33
20 17 50 73.67 Forecast for week 18
; 18 67.67 =" —AVERAGE(B18:B20)

ik = 5,10

0 Lk %
‘ COLLEGE OF BUSINESS
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I 4 TN AR P AR 4R AR

¥
Mean absolute deviation (MAD) (F3¥%xt1m £)
=/ ) e A

n

Mean square error (MSE) (337 1& £)
(A B

n

MSE =

Root mean square error (RMSE) (347 i% £Z4R)
- Jzzzlmt—mz

n

Mean absolute percentage error (MAPE) (-“F354E3F B 5 tbik £)

n At=Ft
=1 At

MAPE = X 100%

=N Bk G5
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o TJablet Computer Sales #H#Z%E
e KEZ, - 3k
— 2 N \ S AR,

o K=2 M 4:E m A

A B [ D G H I J K L M N 0 P Q
1 |Tablet Computer Sales
2| k=2 k=3 k=4 |
3 | Week Units Sold Forecast Error Absolute Squared Absolute |Forecast Error Absolute Squared Absolute Forecast Error Absolute Sguared Absolute |
4 1 88 Deviation Error % Error Deviation Error % Error Deviation Error % Error
& 2 44 |
6| 3 60 66.00 -6.00 6.00 3600  10.00|
7 4 56 5200 4.00 400 16.00 7.14] 64.00 -8.00 800 84.00 14.29 '
g | 5 T0 £58.00 12.00 12.00 14400 17.14 53.33 16.67 16.67 277.78 23.81 62.00 B.00 8.00 6400 11.43
g | 5 a1 §3.00 28.00 28.00 T84.00 30.77 62.00 29.00 2800 841.00 31.87 57.50 33.50 33.50 112225 36.81)
10 7 54 80.50 -26.50 2850 T0225 4907 7233 -18.33 1833 33811 3385 69.25 -15.25 1525 23256 28.24|
1" 8 G0 7250 -12.50 12.50 15625 20.83 T1.67|-11.67 11.67 136.11 19.44 B7.75 -1.75 7.75 6006 12.92
12| 8 48 £7.00 -9.00 9.00 81.00 18.75 68.33 -20.33 2033 41344 42.36 68.75 -20.75 20.75 43056 43.23)
13| 10 35 £4.00 -18.00 18.00 381.00 54.29] 54.00 -19.00 18.00 351.00 54.29 63.25 -28.25 2825 T98.06 80.71
14 11 49 41.50 T7.50 7.50 56.25 15.31 4767 1.33 1.33 1.78 2.72 49.25 0.25 0.25 0.06 0.51||
18 12 44 4200 2.00 2.00 4,00 455 4400 0.00 0.00 0.00 0.00] 4800 -4.00 400 16.00 9.09||
16| 13 61 48.50 14.50 14.50 21025 23.77 42.67| 18.33 18.33 33611 30.05 44,00 17.00 17.00 289,00 27.87|
17| 14 g8 £2.50 15.50 15.50 24025 22.79 51.33 16.67 16.67 277.78 24.51 47.25 20.75 20.75 430.56 30.51
18 | 15 82 84.50 17.50 17.50 306.25 2134 57.67 24.33 2433 5021 2067 55.50 26.50 26850 T0225 32.32|
19, 16 A 75.00 -4.00 400 16.00 563 T70.33 067 0.67 0.44 0.94| 6375 7.25 7.25 5256 1021
20 17 50 76.50 -26.50 26.50 70225 53.00 T3.67 -23.67 23.67 560.11 47.33 70.50 -20.50 20.50 42025 41.00
21 18 60.50 13.863 25438 23.63 67.67 1486 29984 25.37 B7.75 18.13 35525 28.07
frred MAD MSE MAPE MAD MSE MAPE MAD HEE MAPE |

R, g

7O R 2y |€] F,
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o R EHBRFHRAER.

* Fipi = (1 —a)F +ad; = F + a(A; — Fr)
-0<a<1-FHEHK
= Ay




115. 3

reirrar gt -0 U R RPN N R

A B C D E F G H | J K
Tablet Computer Sales
Smoothing Constant

Week Units Sold 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.9C
1 88 88.00 88.00 88.00 88.00 88.00 88.00 88.00 88.00 8B.0(
2 44 88.00 88.00 88.00 88.00 88.00 88.00 88.00 88.00 88.0(
3 80 831.60 78.20 74.80 70.40 66.00 61.60 57.20 52.80 48.4(0
4 56 81.24 75.36 70.36 66.24 63.00 60.64 59.16 58.56 58.84/
5 70 7872 7149 6605 6214 5050 5786 5695  56.51 56.2¢
6 91 7784 7119 6724 6629 6475 6514 66.08 67.30 6867
7 54 T9.16 75.15 74.37 75.57 T7.88 80.66 83.53 86.26 88.7¢|
8 60 T76.64 70.92 68.26 66.84 65.84 64.66 62.86 60.45 57.45%
9 48 74.98 68.74 65.78 64.17 62.97 61.87 60.86 60.09 59.7%)
10 35 72.28 64.59 60.45 57.70 95.48 53.55 91.86 50.42 49.17|
11 49 68.55 58.67 5281 48.62 4524 42.42 40.08 38.08 36.&2:
12 44 66.60 56.74 51.67 48.77 47.12 46.37 46.32 46.82 4?.?4|
13 61 64.34 54.19 49.37 46.86 45.56 44.95 44.70 44.56 44.3?i
14 88 64.00 55.55 52.86 52.52 53.28 54.58 56.11 57.71 59.34
15 82 6440 5804 5740 58.71 6064 6263 6443 6594 67.1%
16 71 66,16 6283 6478 6803 7132 7425 V673 7879  80.51
17 50 66.65 64.47 66.65 66,22 71.16 72.30 T2.72 72.56 71 EE
18 64.88 61.57 61.65 61.563 60.58 58.92 56.82 54.51 52.2(|
MAD 1933 17.16 16.15 15.36 14 83 14.71 14.72 14.88 15.3¢

MSE 496.07 39084 35918 346.56 34077 338.41 339.03 34332 352.3%
MAPE 28.28% 32.71% 30.12% 28.36% 27.54% 27.08% 27.09% 27.38% 28.23%
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A B
| Tablet Computer Sales
Week Units Sold
1 &8
2 44
3 &0
4 56
b 70
] a1
K 54
a8 60
8 48
10 35
11 49
12 44
13 61
14 68
15 a2
18 71
17 50

cC

Exponential Smoothing

Forecast

#NIA
88.00
61.60
60.64
57.86
65.14
B0.66
64.66
61.87
53.55
42.42
46.37
44.95
54.58
62.63
74.25
72.30

D E F G H 1 J K

e e e

Exponential Smoothing
100

Value
E & 8 8

=== Actual
=== Forecast

[=]

12 345678 91011121314151617
Data Point
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Chicago(C), #=New York City(N): F EAA
=45 P8, {2 TDenver (D), Austin(A),
F2Washington, DC(W) .
— N AR — R IR, LN Wﬁ‘uéi,u
VARG = 8] G- 7 %7 2 89 T4 Ve
v



/7

1%)6

BN R =

Ih

1%

Warehouse To Be Shipped Out (tons)
Los Angeles (L) 15
Chicago (C) 20
New York City (N) 30

Ih
Y

A S AR A E K ol AR R

Distribution Center Minimum To Be Shipped In (tons)
Denver 10
Austin 13
Washington, DC 20
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From/ To Denver (D) Austin (A) Washington, DC (W)
Los Angeles (L) $105.00 $135.00 $153.00
Chicago (C) $110.00 $140.00 $137.00
New York City (N) $130.00 $132.00 $115.00
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Minimize the Total Shipping Cost

105X, + 135*X_, + 153*X yy + 110" Xgp + 140X, + 137*Xey

+130"Xyp + 132" Xa + 115" Xy

XptXat+Xw =15
Xep* Xea + Xew =20
Xnp + Xna + Xyw =30
X p+t Xep + Xyp 210
X o+ X + Xp 213
Xw+ Xow + Xaw =20

Xps s Xw 20

1%16. 1%z

(Los Angeles supply)
(Chicago supply)
(New York supply)

(Minimum Denver demand)

(Minimum Austin demand)

(Minimum Washington, DC demand)

(Non-negativity)
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capacity 5000 units 10000 units
Up-front charge by 0 $50000
supplier

Unit price S150 S150

Labor costs $60 $30
Material costs S40 S40
shipping $20 S30

Unit cost S120 S100
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. (150-120) *5000=150, 000

05 A :
150, 000 (150-120) *5000=150, 000

(150-100) *10000-50000=450, 000

53

75, 000 0.5 A\  150*5000-100*10000-50000=-300, 000
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