P e o T 5
=N Lk @ER,
{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

1049
1032
1955
1038
1861
1964
1967
197
197
197
107
198
198
1988
1991
1094
199

Gas Use

00

200 -

A0y

n L T T L L T L L L T L L T L L L T L L i T L L 1 ) [‘muééqu %.g’?z
Jan Mar May Jul Sep Nowv Jan Mar May Jul Sep MNowv SOLLECE OTBORTES

WS




F

« #3)-F¥) ik

o /IR K
eI e al AP LR
— J2HA M

=0 ik SR
@‘ COLLEGE OF BUSINESS




I I %) -3 ik

o BT K T —IA TN F T mAkH
AL AR 8 - 32)
— kAR, A PR, THIRERS AR

—HF-FHEFGEE: dd S E,
KAk, 15 B H B A B KT




—/ 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
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A B C D E F
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)

=k = 5,10
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¥
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—F¢
i=1 Ag

MAPE = X 100%
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Tablet Computer Sales #t7EJE

K=2, 3, 4

PO B 5] 7N 4

] S A
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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 -8.00 6.00 3600 10.00]
7| 4 56 5200 4.00 4.00 16.00 T.14] 6400 -8.00 B.00 8400 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 T 75.00 4.00 4.00  16.00 563 7033 067 0.67 0.44 0.84)] 6375 7.25 725 5256 10.21)|
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 MSE MAPE |
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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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Tablet Computer Sales
Smoothing Constant
Week Units Sold 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.9(
1 88 88.00 88.00 88.00 88.00 88.00 £8.00 B8B8.00 88.00 88.0(
2 44 88.00 88.00 88.00 88.00 88.00 88.00 88.00 88.00 88.0C
3 80 83.60 78.20 74.80 70.40 66.00 61.60 57.20 52.80 48.40
4 56 81.24 75.38 70.38 66.24 63.00 60.64 5916 58.56 58.8¢4)
5 70 7872 7149 6605 6214 5950 5786 56095 5851  56.2f
6 91 7784 7119 6724 6529 6475 6514 6608 67.30  6B.67
7 54 79.16 75.15 7437 75.57 77.88 80.66 83.53 86.26 88. ?E
8 60 76.64 70.92 68.26 66.94 65.94 64.66 62.86 60.45 57. 4£|
9 48 74.98 68.74 65.78 64.17 82.97 61.87 60.86 60.09 59.73)
10 35 72.28 64.59 80.45 57.70 55.48 53.55 91.86 50.42 49.1?;
1 49 68.55 58.67 5281 48.62 45.24 4242 40.06 38.08 36.42 |
12 44 66.60 56.74 51.67 48.77 47.12 46.37 46,32 46.82 47, ?4|
13 81 64.34 54.19 49.37 46.86 45.56 44.95 44.70 44.56 44, 3.i|
14 88 684.00 595.95 52.88 52.52 53.28 54.58 6.1 7.1 593
15 g2 6440 5804 5740 5871 6064 6263 6443 6594 67.1%
16 71 66.16 6283 6478 €8.03 T1.32 7425 7673 7879  BO.51
17 50 66.85 684.47 66.65 £9.22 71.18 72.30 T2.72 72.56 71 Ef
18 64.98 681.57 61.65 61.53 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 346568 340,77 33341 339.03 34332 352.3¢%
MAPE 38.28% 32.71% 30.12% 28.36% 27.54% 27.00% 27.00% 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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(a) Linear (b) Nonlinear (c) No relationship
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—/ 4 1915. 4: Home Market Value

o ) . 4 A B C
%[_% ‘ﬁ] ﬁ/‘:{ .,LT] %ET‘F’— iZ] /ﬁl\jliE] jl( . ; Home Market Value
X = & FEmis T o0 30000
KR ‘ 1,914 $104,400.
Yy = mazmn (§) : » 1842 $9330000
33 1,812 $91,000.00
/\ S P ‘:‘5 7 & = é > ; 32 1,5;5 $101,900.00
47 | /% % éIJ Fji,m DIAAEY }(‘ 9 gg fggg s;-:alg.gggﬁ
10 , ' .
PE AL A
Market Value
$130,000.00
s R
$100,000.00 . '8 ‘; ¢
$90,000.00 .‘ r 300*
$80,000.00 ﬂ *
$70,000.00
$60,000.00

1,400 1,600 1,800 2,000 2,200 2,400 2,600

Square Feet
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Market value = a + b X square feet
« FAFTRMEL

Market Value

$130,000.00

$120,000.00 L S A

&
$110,000.00 - _—
$100,000.00 — T"‘—-""

$90,000.00 r ® £
$80,000.00 -

$70,000.00

$60,000.00

1,400 1,600 1,800 2,000 2,200 2,400 2,600

Square Feet

— AR IEBE& AT I 0 LA AT
— A& R RE| R WA

= : w, o5 IR g
=N ki ke 50
‘ @ COLLEGE OF BUSINESS

WS



o WEARMEEEEA.

* Y=,Bo+ﬁ1X+€
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- Y=by+bX
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Errors associated with individual observations
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n
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M:

— [bo + b1 X;])*

o~
Il

=
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=
I

« Excel FRZL:
— bo=INTERCEPT(known_y’s, known_x’s)
— by =SLOPE(known_y’s, known_x’s)
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IA!5.4: # FlExce |l & A&+ 5%

5‘]’%(-: b1 = 35.036 1 HnmeAMamatVatuE .
=SLOPE (C4:C45, B4:B45) S B TSR LT
5 32 1,814 $104,400.00
BIE = by = 32,673 : m 1812 $91000.00
= INTERCEPT (C4:C45, B4:B45) o m 208 si0s50000
J " 10 32 1,732 $87,600.00

L X = 1750 B fEitY
P = 32,673 + 35.036(1750) = $93, 986
=TREND (C4:C45, B4:B45, 1750)
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Residuals
[ Residuals I Resiual Plots
I standardized Residuals Line Fit Plots

Normal Probability
I Mormal Probability Plots
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Home Market Value 13 %%

SUMMARY OUTPUT

EYEER7

Multiple R 0.731255
R Square 0.534734
Adjusted R
Square 0.523103
R AT 7287.723
XL 42
7 2501t

df SS MS F Significance F
EEERn 1 2.44E+09 2.44E+09 45.97236 3.8E-08
KR 7 40 2.12E+09 53110902
Bt 41 4.57E+09

Coefficient

S PR iR 2 t Stat P-value Lower 95% Upper95% PR 95.0% R 95.0%
Intercept 32673.22 8831.951 3.699434 0.00065 14823.18 50523.26 14823.18 50523.26
Square
Feet 35.03637 5.167384 6.780292 3.8E-08 24.5927 45.48004 24.5927 45.48004

= L itk Rif: “‘{l "f?fu
HHH( J U\ [ \l\l\\
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Multiple R - | r |, #a¥ &%
R Square, R, W A5HE
Adjusted R Square - R E&IIMIASHLE

P{&
— Hy: B1 =1, 5 E@AR T IHNRI0 AT E
— Hy: B #1
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V= G R G e A R T
1515. 5 FRM| A bY B b B

A B c D E F G

1 | Colleges and Universities

2

3 |School Type Median SAT Acceptance Rate Expenditures/Student Top 10% HS Graduation %
4 |Amherst Lib Arts 1315 22% % 26,636 85 93
5 |Bamard Lib Arts 1220 53% $ 17,663 69 80
6 |Bates Lib Arts 1240 36% $ 17,554 58 as
7 |Berkeley University 1176 37% $ 23,685 95 68
8 |Bowdoin Lib Arts 1300 24% § 25,703 78 90
9 |Brown University 1281 24% % 24,201 80 g0

2\ ik S5
‘ @ COLLEGE OF BUSINESS

WS



SUMMARY OUTPUT

EEE N

Multiple R  0.731044
R Square 0.534426
Adjusted F 0.492101
FEIRZE  5.308338
ME 49

BEDH

2

X M =] 3

\

Graduation% =17.92 + 0.072 SAT — 24.859 ACCEPTANCE
— 0.000136 EXPENDITURES
— 0.163 TOP10% HS

df SS

MS

F ignificance F

ElSysgiiy 4 1423.209
TRE 44 1239.852
Bit 48 2663.061

355.8023
28.17845

12.62675 6.33E-07

Coefficients FREIRE

t Stat

P-value Lower 95%Upper 95% R 95.0% R 95.0%

Intercept 17.92096 24.55722
Median S# 0.072006 0.017984
Acceptanc -24.8592 8.315185
Expenditur -0.00014 6.59E-05
Top 10% F -0.16276 0.079345

0.729763
4.003927
-2.98962
-2.05744
-2.05136

0.469402 -31.5709 67.41279 -31.5709 67.41279
0.000236 0.035762 0.10825 0.035762 0.10825
0.00456 -41.6174 -8.10108 -41.6174 -8.10108

0.0456 -0.00027 -2.8E-06 -0.00027 -2.8E-06
0.046214 -0.32267 -0.00286 -0.32267 -0.00286
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e 1]5. 6 Employee Salaries il it F#sF % L A MBAZ i FA M| T

Y <
T

MBA: Yes=1, No=0

|F (D4= “Yes” ,1,0)

00 =~ OF N | W b =

A B c D
Employee Salary Data

Employee Salary Age MBA
1 $ 28,260 25 No
2 $ 43,392 28 Yes
3 $ 56,322 37 Yes
4 $ 26,086 23 MNo
5 $ 36,807 32 No

where

Y =00+ BiXq + Xy + ¢

Y = salary
X; = age
X, = MBA indicator (0 or 1)

N ki S
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* Salary =893.59 + 1044.15 X Age + 14767.23 X MBA

If MBA =0, salary =893.59 + 1044 X Age
If MBA =1, salary =15,660.82 + 1044 X Age

S IPcEoNI30® o nawN

A | B | c | D E F G
SUMMARY QUTPUT
Regression Statistics
Multiple R 0.976118476
R Square 0.952807278
Adjusted R Square  0.949857733
Standard Error 2941.914352
Chservations 35
ANOVA
df 835 MS F Significance F

Regression 2 5591651177 2795825589 323.0353318 6.05341E-22
Residual 32 276955521.7 B8654R60.054
Total 34 5868606690

Coefficients | Standard Error f Stat P-valueg Lower 85% | Upper 85%
Intercept BO3.5875071 1824.575283 0.489751015 0.627650922 -2822.950634 4610.125828
Age 1044.146043 4214128238 24. 77727265 1.8878E-22 958.3070599 1129.985026
MBA 14767.23159 1351.801764 10.92411031 2.49752E-12  12013.7T015 17520.76168
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1. Colleges and Universities 4& kK 52 X R A T &, FRW) 5
b 27
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