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95% of all U.S. firms use spreadsheets for
financial reporting
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Complex spreadsheets without
documentation can lead to serious errors
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We researched spreadsheets for the
past 4 years at Delft University



We interviewed spreadsheet
professionals
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Financial professuonals spend 2 days a
week working wﬂh Excel
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25 Net income 136.919 3 136.919 136,919
26 Translation adjustment (7.904) (7.904)
27 Pensions 1,507 1,507
28 |Unrealized loss on investment securities (396) (396)
29 |Other comprehensive loss (6,793) (6,793)
30 |\ Comprehensive income 5 130.126
31 |Stock options exercised 273.238 343 5444 '

Unearmed ensation 247,635 308 5.583 (3.915)

Performance shares : il 19 334 o

Dividends declared ar o o cs e r ro rs on ! e

Treasury shares 4 4 (23390)

Balance, Decemberl‘*[l[l[ll I 53![1k 90,024 % 98,530 § ] (15,944) $ (12,658) § (7.949) %

Met income ]

Translation adjustmel o o s I e 00

Pensions
41 Unrealized gain on investment secunties 1,213
42 Other comprehensive loss (47.788) (47.788)
43 |Comprehensive income 5 19,105
44 |Stock options exercised 176,395 221 4,860 r 5.081
45 \Unearned compensation 1,412 1,412
46 Dividends declared and paid (45,774) (45,774)
47 Treasury shares (12,780) (12,780)
48
49 Balance, December 31, 2001 712,603 % 90,245 % 103,390 % 805,182 § |28,724) $ (60,446) § (6,537) % 903,110
50




2001financialstaterents.xlsx - Microsoft Excel

Data

Review

View

= Wrap Text

Load Test Team

¥ AutoSum ~ ﬁ\? L?a
7l

Consolidated Statements of Shareholders” Equity
[DOLLARS IN THOUSANDS]

Balance, January 1, 1999

Translation adjustment

Unrealized loss on investment securities
Other comprehensive income
Comprehensive income

Stock options exercised

Uneamed compensation

Performance shares

Procomp and Nexus acquisitions
Dividends declared and paid
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o mE DS S e oy L b

Balance, December 31, 1999

Translation adjustment

Unrealized loss on investment securities
Other comprehensive loss
Comprehensive income

Stock options exermsed

No docs,

Balance, Decembe

Translation adjustme

It looks lik

Unrealized gain on investment securities
Other comprehensive loss
Comprehensive income

Stock options exercised

Uneamed compensation

Dividends declared and paid

Balance, December 31, 2001

#] Fill -
= = a - Insert Delete Format . Sort & Find &
== Bl cis X Formatting = as Table = Styles = - - < Clear ~ Filter = Select =
Alignment (F] Cells Editing
B D H J
Accumulated
Other
Common Shares Additional Treasury Comprehensive Comprehensive
Number Par Value Capital Income (Loss) Other Total
69.494.483 86,868 43,281 (12,802) (549)"5 699,123
128,856
9,558
614
(3.235) (3.235)
6,937
108,104 134 1,918 " 2,052
149.799 188 3.933 (3.4a5)" 636
20,397 26 686 r 712
1,710.214 2,138 37.351 r 48,976
(41,668)
(1.229)
71,482,997 89,354 87.169 (5,865) 4.034) 5 844,395
136,919
(7.904)
. 1,507
(396) (396)
(6,793) (6,793)
273.238 343 5 444 r
247 635 ana ) (3,915
90,024 % Fi (12,658) % (7.949) %
;4? 788) (47.788)
176.395 221 4,860 r 5.081
1,412 1412
(45,774)
(12,780)
712,603 % 90,245 % 103,330 § (60,446) § (6,537) $ 903,110
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File
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R G BB

E|Z2|0PB B35

Forml.cs < Wl Vg | 0Tyl
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Windows.Forms;

-lnamespace WindowsFormsApplicationl

public partial class Forml : Form

{

public Forml()

1
1

I

nitializeComponent();

public static int Mulint x, ref int y)

1

i

1
1

e

1

f (x == 1)
return y;
1ze
Sidivisible by 27
int Rem;
Math.DivRem(x, 2, out Rem);

int Stop;

if (Rem == @)

; Solution "WindowsFormsApplicat
4 ] WindowsFormsApplication1
»  [=d] Properties
» [+3] References
a4 [Z] Forml.cs
% Forml.Designer.cs
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We asked them
\ What annoys you?







We found that problems occur when
spreadsheets are transferred
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This led us to ;he’icglea o formula smells




|§“ H ) - = icsm_demouxlsx - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ a o e OE3
E ;K Calibri i A = E[; e = General £ Conditional Formatting = g=Insert ~ X ~ W [ﬁ
o o $ - % @Fl::urmatasTal::ulvav & Delete - @* = _
e 9 B ZU- -0 A EEFTFEF B a [ cell Styles ~ [l Format - | 2~ Fiters Select~
Clipboard s Font u Alignment u Mumber u Styles Cells Editing
7 - fe | =SUM(A2:AT7)*B2+48/100 v
A B C D E F G H I | K L M N ;
1 Costs Factor B
2 245 2.7
3 816
4 278
5 292
6 928
7] 109 [Z20z.68]
8
9
10
11
12 =
13
14
15
16
Multiple operations
23 L
24 .
M 4 » M| Sheetl . Sheet? . Sheet3 . ¥ 4] m |
Ready | | B3 @ 1005 (=) [] (+)




|§“ lg ) - |5 icsm_demouxlsx - Microsoft Excel =
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ a o e OE3
¥ 1 v A = - & j* General 4 Conditional Formatting 5= Insert o i;_: [ﬁ
By~ _ $ - % {35 Format as Table =% Delete m .
Paste B 7 U £ - A EEE £ 3| e .0 - e Sort & Find &
F 60 .0 = Cell Style = Format ™ Filter~ Selact
Clipboard s Font Alignment Mumber Cells Editing
SUmM - K v .fr| :SL.IM{,ﬂ.?_:,ﬂ.lﬂ,,ﬂ.ll:ﬁ14,,5.16,;&18:;&23,:1‘«2?” v
A B c D | E | F H | ] K E
1 Department.(:nsts Total costs for departments upto 10 B
ill 1 678 | =SUM[A2:A10,A12:A14, A16,A18:A23, 4
3 ] anz2
4 7 JE0
] 3 252
] a 668
) ] 147
8 5 455
9 2 726
10 8 376
11 12 286 =
12 8 J20
13 ] 982
14 8 259
15 12 825
16 1 658
Multiple references
20 2 F32
21 4 230 L
22 7 328
23 1 70
24 10 671 a
H 4 » M| Sheetl . Sheet? . Sheet3 . ¥ 4] m | b 1]
Edit | | B[O 100% !




FAIR™ - |5 icsm_demo.xlsk - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ a o e OE3
Gener W '-“:-IF""':""'% Formatting :"‘—""i' -
& Y AT == ¥ —~ General ey Co 0 g = - [ﬁ
‘—':;Enl - % L ._,_:: Format as Table ;" Delete ﬂ i
Faste B 7 U Sty A === EE EE — T ~ o, Sort & Find &
4 = G ; —'I G0 .0 = Cell Styles | F 3 &~ Filter~ Select~
Clipboard s Font Alignment Mumber Styles Cells Editing
Sum - v _fr| :IF{EE}MAK{CE:EE},BE*D.1,IF|{BE{:MIN|:C2:E2],1'III',MIN|:CZ:EE]}}| v
A B c D E | F | @ H | ] K L N
1 Department Costs Costs 2011 Costs 2010 Costs 2009 Pay to headquarters B
2 ]'E E?EI 699 354 5??] =IF(B2-MAX(C2:E2),B
3 ] anz2 625 165 157 157
4 7 780 712 152 926 152
3 3 232 149 297 336 149
6 4 668 172 238 916 172
7 ] 147 306 239 280 100
B 5 455 474 137 238 137
9 2 726 212 195 207 72.6
10 8 376 221 307 374 37.6
11 12 286 ar7 286 219 58.6 =
12 8 720 330 142 793 142
13 ] 982 320 988 726 320
14 8 259 920 359 792 100
15 12 B25 620 6EE 957 630
16 1 658 313 341 168 65.8
Conditional complexity
20 2 f32 238 s f 031 238
21 4 230 947 T98 123 123 L
22 7 328 B22 579 906 100
23 1 770 368 9594 902 368
24 10 671 561 510 799 510 .
M 4 » M| Sheetl . Sheet? . Sheet3 . ¥4 . o o 4] m | [
Edit | | B[O 100%




FAIR™ - |5 icsm_demo.xlsk - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ a o e OE3
Gener W '-“:-IF""':""'% Formatting :"‘—""i' -
& Y AT == ¥ —~ General ey Co 0 g = - [ﬁ
Ba - $ - % | [ Formatas Table 3 Detete - | [§]- £
Faste B 7 U Sty A === EE EE — T ~ o, Sort & Find &
7 - - T = 00 .0 =& Cell Styles =l Forma & Filter- Select~
Clipboard s Font Alignment Mumber Styles Cells Editing
Sum - v _fr| :IF{EE}MAK{CE:E2},BE*D.1,IF|{BE{:MIN|:CE:EE],I'III',MIN(CZ:EE]}}| v
A B c D E | F | @ H | ] K L N
1 Department Costs Costs 2011 Costs 2010 Costs 2009 Pay to headquarters B
2 ]'E E?EI 699 354 5??] =IF(B2-MAX(C2:E2),B
3 ] anz2 625 165 157 157
4 7 780 712 152 926 152
3 3 232 149 297 336 149
6 4 668 172 238 916 172
7 ] 147 306 239 280 100
B 5 455 474 137 238 137
9 2 726 212 195 207 72.6
10 8 376 221 307 374 37.6
11 12 286 ar7 286 219 58.6 =
12 8 720 330 142 793 142
13 ] 982 320 988 726 320
14 8 259 920 359 792 100
15 12 B25 620 6EE 957 630
16 1 658 313 341 168 65.8
Lo Iculation chai
20 2 f32 238 s f 031 238
21 4 230 947 T98 123 123 L
22 7 328 B22 579 906 100
23 1 770 368 9594 902 368
24 10 671 561 510 799 510 .
M 4 » M| Sheetl . Sheet? . Sheet3 . ¥4 . o o 4] m | [
Edit | | B[O 100%




FAI™ | icsm_demo.xlsk - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ 9 o e OE3
_-'._3 l* Calb i AN = E[; . = General = [f conditional Formatting = %]:*ﬂlnsert' pI }?W (ﬁ
El o $ - % @Fnrmat as Table = &% Delete - @* o _
e 9 B ZU- -0 A EEFTFEF B a [ cell Styles ~ [l Format - | 2~ Fiters Select~
Clipboard s Font u Alignment u Mumber Styles Cells Editing
B2 - fe | =Sheet21A2 v
A B C D E F H I J K L "%
1 Department Costs Costs 2011 Costs 2010 Costs 2009 Pay to headquarters B
2 1 5?8. 699 354 577 354
3 7} 302 T 165 157 157
4 7 780 712 152 926 152
3 3 252 149 297 336 149
6 4 668 172 238 916 172
7 7} 147 306 239 280 100
8 5 455 474 137 238 137
9 2 720 212 195 207 72.0
10 8 376 221 307 374 37.6
11 12 286 377 286 219 28.0 =
12 720 330 142 793 142
13 7} 982 320 988 726 320
14 8 259 920 359 792 100
15 12 825 650 688 937 630
16 1 658 313 341 168 65.8
Long calculation chain
20 2 f32 238 auf 931 238
21 4 230 947 798 123 123 L
22 7 328 822 579 906 100
23 1 770 3608 994 902 368
24 10 671 561 510 799 510 A
M 4 » M| Sheetl . Sheet? . Sheet3 . ¥4 . o o 4] I | [
Ready | |[EEO E 100% (=) [] (+)
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Pste 9 B Z U-[E- (&4 ESEESE B o [ Cell Styles - [l Format - | 2~ Fiters Select~
Clipboard s Font u Alignment u Mumber u Styles Cells Editing
A2 - fe | 678 v
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|§“ lg ) - |5 icsm_demouxlsx - Microsoft Excel = | =
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ 9 o e OE3
s v | = ; Gener: < F2) Conditional Formatting o= Insert v 5
& Y AT == = General Sl g 5 = :; [ﬁ
Past = : $ - % » | B Formatas Table I+ Delete = | 8]~ & Find &
aste B 7 U fn - A = = = = i | [a oo . T Sort & Fin
= e SEEEEFEFH %0 a0 = Cell Style =] Format &2 ™ Filter~ Select =
Clipboard s Font Alignment Mumber Styles Cells Editing
SUM v XV f;| :|F{Ba::MAx{cz:Ez},Bz*ﬂ.1,|F|{Bz:::w1|N{cz:Ez},1m,M|N{t:2:Ez}}}+J3| v
A B c D E | F | @ H | ] K L N
1 Department Costs Costs 2011 Costs 2010 Costs 2009 Pay to headquarters B
2 1I E?EI 599 354 5??] =IF(B2-MAX(C2:E2),B Fixed costs per department
3 ] 302 633 165 157 239 1 139
4 7 780 712 152 926 288 2 151
) 3 252 149 297 336 149 3 110
] 4 alati) 172 238 916 172 4 186
7 ] 147 306 239 280 100 3 157
8 a 455 474 137 238 137 o] 102
9 2 726 212 195 207 72.0 7 136
10 8 376 221 307 374 37.6 8 160
11 12 286 37T 286 219 28.0 9 122 =
12 8 J20 330 142 793 142 10 176
13 o 982 320 988 726 320 11 147
14 8 259 920 359 792 100 12 197
15 12 825 a0 oE8 957 630
16 1 658 313 341 168 65.8
D - I. - '|'. - - B
20 2 32 238 RN 931 238
21 4 230 Q47 T98 123 123 L
22 7 328 822 579 906 100
23 1 770 368 994 902 368
24 10 671 a6l 510 799 510 a
M 4 » M| Sheetl . Sheet? . Sheet3 . ¥4 . o o 4] m | [
Edit | | B[O 100% !




|§“ lg ) - |5 icsm_demouxlsx - Microsoft Excel =
Home Insert Page Layout Formulas Data Review View Add-Ins Load Test PowerPivot Team [ 9 o e OE3
s v | = = Genera = | |E} conditional Formatting o= Insert = v A
: W oAS ==y |3 - 3E 57
Past =T A $ /o * | Hg Format as Table " Delete 4 cét- Find &
aste B 7 U fn - A === iEEiE | [a . e Sort & Fin
= e = = = = | S0 = Cell Style =] Format &2 ™ Filter~ Select =
Clipboard s Font Alignment Mumber Styles Cells Editing
SUM v XV f;| :|F{Ba:MAx{ca:E3},B3*0.1,|F{53:::M|N{C3:E3},1m,M|N{c3:Ea}}}+JE.| v
A B c D E | | @ H | ] K L N
1 Department Costs Costs 2011 Costs 2010 Costs 2009 Pay to headquarters B
2 1 678 599 354 577 493 Fixed costs per department
3 5[ 31:er 655 165 157|MIN(C3:E3)))+18 1 139
4 7 780 712 152 926 288 2 151
) 3 252 149 297 336 149 3 110
] 4 alati) 172 238 916 172 4 186
7 ] 147 306 239 280 100 3 157
8 a 455 474 137 238 137 o] 102
9 2 726 212 195 207 72.0 7 136
10 8 376 221 307 374 37.6 8 160
11 12 286 37T 286 219 28.0 9 122 =
12 8 J20 330 142 793 142 10 176
13 o 982 320 988 726 320 11 147
14 8 259 920 359 792 100 12 197
15 12 825 a0 oE8 957 630
16 1 658 313 341 168 65.8
D - I. - '|'. - - B
20 2 32 238 RN 931 238
21 4 230 Q47 T98 123 123 L
22 7 328 822 579 906 100
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M 4 » M| Sheetl . Sheet? . Sheet3 . ¥4 . o o 4] m | [
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PerfectXL analysis plan for Spreadsheet 5.xlsx

Containing fixed numbers

Value of Flexibility! C41 with formula (LN(C34/C35)+(G34-G36+(G35/2)*C36)/((G35)y™(0.5)*(C36™0.5))
Value of Flexibility!F41 with formula (LN(C34/C38)+G34-G36+(G35/2)*C36)/((G35)(0.5)*(C36™0.5))
WVale of Flexibility! C44 with fornmla C41-((G350.5)*(C36™(0.5)))

Value of Flexibilitv!F44 with formula F41-((G350.5)*(C36°(0.5)))

I I Many different operations

Value of Flexibility!C41 with formula (LN{C34/C35)~(G34-G36+(G35/2)*C36) (G35 (0.5)*(C360.5))

Consider simplifying this formula

Value of Flexibility!F41 with formula (LN(C34/C38)+(G34-G36+(G35/2)*C36)/(((G35)(0.5)*(C36™0.5))

Consider simplifying this formula

Value of Flexibility! E47 with formula (((EXP((0-G36)*C36))*C34*C42-C35%EXP((0-G34)*C36))* C45)-(EXP((0-G36)*C36))*C34*F42-C38*
(EXP((0-G34)*C36))*F45))*C37/G37

(EXP((0-G36)*C36)) occurs multiple times in this formula, consider placing it in a separate cell

We built a tool that finds smells in
spreadsheets
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& |= Stock modelxlsx - Microsoft Excel o | B |
m Home | Insert  Pagelayout  Formulas  Data  Review  View  AddIns  LloadTest  PowerPivot  Team o @ o P ®
f . = . v - ;

_Z,, T T AN FT=E= 8 | . - ; 3 &a

Bru-m- & A SEEEEE yy g e
Clipboard 1 Font Alignment Number Styles Cells Editing
SUM - X v fo| =({(EXP((0-G36)*C36))*C34*CA2-C35*(EXP((0-G34) *C36)) *C45)-((EXP{ (0-G36)*C36) ) *C34*F42-C38*(EXP((0- ~
G34)*C36))*F45))*C37/G37 E
A B C B E F & H . Y
31 Enter the firm's current return on capital = 18.69% |
32
33 Qutput
34 Stock Price= T.Bond rate=
35 Strike Price= Varlance=
36 Expiration (in years) = Annualized dividend yield
37 Annual Excess Return= Cost of Capital =
38 Maximum Flexibility =
39
40 Walue of Call {lower bound Walue of Call (Maximum Flexibility)
1 d1 = d1 = 0.610409471 ]
~ This formula suffers from duplication
44 dz2 = 077507257 dz2 = -1.2229138 |
45 Midz2) = 0,78085161 N(d2) = 0.11068112
46 t
47 Value of the call = of financial flexibility (in annual terms) |=({{EXP{{0-G3¢
48
rlqi b M| Reinvestment Needs | Value of Flexibility - ¥J (4] Il b |I|v

Edit |

| BB O B 1003




& - Stock modelxlsx - Microsoft Excel o | B |
m Home | Insert  Pagelayout  Formulas  Data  Review  View  AddIns  LloadTest  PowerPivot  Team o @ o P ®
5 10 AN == ¥ - . = Ay

EER _ $ y | B 4
y [B 7 u-|H | EEEEEE g, ; - S Mds
Clipboard 1 Font Alignment Number Styles Cells Editing
SUM » (© X & f| =(((ExP((0-G36)*CIE]ISC34*CA2-{-35%(EXP((0- G.-—_*CEE]}*C-’J-E'@CE&L*FAIE C38*(EXP((0- A
G34)*C3a))*F45))*C37/G37 E
A B C D E =
31 Enter the firm's current return on capital = 18.69% |
32
33 Qutput
34 Stock Price= T.Bond rate=
35 Strike Price= Varlance=
36 Expiration (in years) = Annualized dividend yield
37 Annual Excess Return= Cost of Capital =
38 Maximum Flexibility =
39
40 Walue of Call {lower bound Walue of Call (Maximum Flexibility)
41 dl = dl = -0.610409471 (3
. To solve is suU bform can be
4 extrlﬁgte &i;?SD?ES? = -1.2229138 |
4 = 18085161 N(d2) = 011068112
46 t
47 Value of the call = of financial flexibility (in annual terms) |=({{EXP{{0-G3¢
iE !
M 4 » M| Reinvestment Needs | Value of Flexibility - ¥J (4] Il 20

Edit |
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|._T| = = TestSheetxlsm - Microsoft Excel | = | =] |iE-J
g Home Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & @ = B 2R
Find applicable rewrites Apply in Range Initialize
Rewrites possible = | Applyin Sheet
Preview Apply Everywhere
Basic Options
Al - I v
A B C D E F G H I J K L E
1 | Math Chemistry
2 Studentld .Hnmewnrk Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - a7 7l 53 3 60.33333333
a4 5838 95 88 84 3 89 80 7l 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 80 98 96 3 93.33333333 77 99 96 3 90.0bb66667
7 8382 64 97 81 3 B0.666060667 7o 7l 89 3 7B.00b66667
a8
5 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score 80.660060667 60.33333333
12 |Average 87.66006667 74.00006667 r
13
14
15
[
So. we built BumbleBee:
a refactoring tool for spreadsheets
21
22
23
24 i
M 4 v M| 2011 2012 2013 . %] 4 v [
Ready | 23 | |[EE|E & 1009 (=) [] (+)
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TestSheetxlsm - Microsoft Excel

m_HnmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible = | Applyin Sheet
Preview Apply Everywhere
Basic Options
Al - fe | v
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld .Hﬂmewmk Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  30.666600667 60.33333333
12 Average B7.66666667 T4.66666667 3
13
14
15
16
17
18
19
20
21
22
23 e
24 -
M 4 v M| 2011 2012 2013 . %] 4] i » [

Ready | = |

||E| M 100% (=)




9=

TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible = | Applyin Sheet
Preview Apply Everywhere
Basic Options
Bl2 v I | =SUM(F3:F7)/COUNT(F3:F7) i
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
Elﬁverage I 8?.5655555?! 74.66666667 3
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Home Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible = | Applyin Sheet
Preview Apply Everywhere
Basic Options
Bl2 v I | =SUM(F3:F7)/COUNT(F3:F7) i
A B C D E F G H I J K E
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10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
Elﬁverage I 8?.5655555?! 74.66666667 3
13
14
15
16
17
18
19
20
21
22
23 e
24 -
M 4 v M| 2011 2012 2013 . %] 4] i » [

Ready | = |

||E| M 100% (=)




@9~

TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
Bl2 v I | =SUM{F3:F?},"CGUNT(F3:F?} i
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
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13
14
15
16
17
18
19
20
21
22
23 e
24 -
M 4 v M| 2011 2012 2013 . %] 4] i » [

Ready | = |

||E| M 100% (=)




@9~

TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites @@Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
Bl2 - I | =SUM{F3:F?},"CGUNT(F3:F?} i
A B C D E F G H I J K L E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
Elﬁverage I 8?.5655555?! 74.66666667 3
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nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
12 —_ f | =AVERAGE(F3:F7) v
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
Elﬂwerage I 8?.5655555?! 74.66666667 3
13
14
15
16
17
18
19
20
21
22
23 e
24 -
M 4 v M| 2011 2012 2013 . %] 4] i » [

Ready | = |

||E| M 100% (=)




@9~

TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = /4 Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
12 —_ f | =AVERAGE(F3:F7) v
A B C D E F G H I J K L E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  80.666660667 60.33333333
Elﬂwerage I 8?.5655555?! 74.66666667 3
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TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(KZ:KT) Apply Everywhere
Basic Options
c12 - (" f | =AVERAGE(K3:K7) v
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 78.0bbbb667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  30.666600667 60.33333333
Elﬂwerage 8?.5655555?' ?4.5555555?! 3
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TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AVERAGE(K3:KT) @
Basic Options
c12 - (" f | =AVERAGE(K3:K7) v
A B C D E F G H | J K E
Math Chemistry ]
2 |Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 i) 73 2- 57 71 a3 3 00.33333333
4 5838 95 88 B84 3 89 B0 71 56 3 69
3 8043 80 62 2- 81 b8 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.06666667
7 8382 64 97 81 3 80.066060607 70 71 89 3 78.000060007
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 Lowest score 80.66666667 60.33333333
Elmrerage 8?.5555555?' ?4.5555555}'! 3
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g Home Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & @ = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AVERAGE[KS:KT) @rﬁﬁh’@
Basic Options
cl2 - I =AVERAGE(K3:K7) i
A B C D E F G H I J K L i
1 Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 28 24 3 89 a0 71 56 3 69
3 3043 80 62 2- 81 63 2-
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.0bbbb667
a8
5 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 Lowest score 80.66666667 60.33333333
Elﬁverage E?.ﬁﬁﬁﬁﬁﬁﬂ?l ?4.5555565?! 3
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But, not all transformations have to be
behavior preserving
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TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE[KZ:KT) Apply Everywhere
Basic Options
c12 —_ f | =AVERAGE(K3:K7) v
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  30.666600667 60.33333333
Elﬂwerage 8?.5655555?' ?4.5555565?! 3
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TestSheetxlsm - Microsoft Excel

nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible ROUND = | Applyin Sheet
Preview ROUNDAVERAGE(KS:KT)0) Apply Everywhere
Basic Options
c12 —_ f | =AVERAGE(K3:K7) v
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  30.666600667 60.33333333
Elﬁverage 8?.5555555?' ?4.5555555?! 3
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nHDmE Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & e = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible ROUND = | Applyin Sheet
Preview ROUNDAVERAGE(KS:KT)0) Apply Everywhere
Basic Options
cl2 v I | =ROUMD{AVERAGE(K3:K7),0) i
A B C D E F G H I J K E
Math Chemistry ]
2 Studentld Homework  Classwork  Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 a3 3 ©60.33333333
a 5838 95 88 84 3 89 80 71 56 3 69
] 8043 80 62 2- 81 63 2-
6 2115 BB 98 96 3 93.33333333 7 99 96 3 90.66666667
7 8382 64 a7 81 3 80.66666667 76 71 89 3 783.6bb66667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.56666667
11 |Lowest score  30.666600667 60.33333333
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m_chme Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & 9 = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
Bl2 - I | =SUM(F3:F7)/COUNT(F3:F7) R4
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
12 |Average | #DIV/0! _| #DIV/0! =
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Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview AWVERAGE(F3:F7) Apply Everywhere
Basic Options
B12 - f | =AVERAGE(F3:F7) v
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
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m_chme Insert Page Layout Formulas Data Review View Add-Ins VEA Load Test EumbleBee Expector & 9 = B 2R
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... IZI Apply in Sheet
Preview AVERAGE(F3:F7) SUM and COUNT to AVERAGE | Apply Everywhere
Add guard
Bl2 ROUMND — I | =SUM(F3:F7)/COUNT(F3:F7) R4
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
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Find applicable rewrites Apply in Range  Initialize
Rewrites possible Add guard = | Applyin Sheet
Preview IF(COUMT[F3:F7)< >0, 5UM(F3:F7)/COUNT(F3:F7), Apply Everywhere
Basic Options
Bl2 - I | =SUM(F3:F7)/COUNT(F3:F7) R4
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
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Find applicable rewrites Apply in Range  Initialize
Rewrites possible Add guard = | Applyin Sheet
Preview SUM(F3:F7)/COUNT(F3:F7),"cannot divide by 07 Apply Everywhere
Basic Options
Bl2 - I | =SUM(F3:F7)/COUNT(F3:F7) R4
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
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m_chme Insert Page Layout Formulas Data

Find applicable rewrites

Rewrites possible Add guard -

Preview SUM(F3:F7)/COUMNT(F3:F7),"cannot divide by 07)
Basic Options

Apply in Range
Apply in Sheet
Apply Everywhere

Review View Add-Ins VEA Load Test EumbleBee Expector

Initialize

o @ = F =

B12 - fe | =IF(COUNT(F3:F7)<>0,SUM(F3:F7)/COUNT(F3:F7),"cannot divide by 0")
A B C D E F G H | ] K L E

Math Chemistry ]

2 |Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total

3 4150 0|- 0|-

4 SB38 0 - 0 -

5 8043 0|- 0|-

b 2115 0 - 0 -

7 8382 0|- 0|-

8

9 Statistics Math Chemistry

10 Highest score U] 1]

11 Lowest score 0 ]
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Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview IF(COUMT[F3:F7)< >0 AVERAGE(F3:F7),"cannot d = Apply Everywhere
Basic Options
Bl2 - I | =IF{COUNT(F3:F7)<=0,SUM(F3:F7)/COUNT{F3:F7),"cannot divide by 0") i
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
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Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... = | Apply in Sheet
Preview IF(COUMT[F3:F7)< >0 AVERAGE(F3:F7),"cannot d = Apply Everywhere
Basic Options
Bl2 - I | =IF{COUNT(F3:F7)<=0,AVERAGE(F3:F7),"cannot divide by 0"} i
A B C D E F G H I ] K L E
Math Chemistry ]
2 Studentld Homework Classwork Exam TestsTake Total Homework Classwork Exam TestsTake Total
3 4150 0 - 0 -
a 5838 0 - 0 -
] 8043 0 - 0 -
6 2115 0 - 0 -
7 8382 0 - 0 -
8
9 Statistics Math Chemistry
10 Highest score U] 1]
11 |Lowest score 0 o
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g Home Insert Page Layout Formulas Data Review View Add-Ins VEA EumbleBee Expector & @ = B 2R
Find applicable rewrites Apply in Range Initialize
Rewrites possible = | Apply in Sheet
Preview Apply Everywhere
Basic Options
Al - F | [c] v
A B D F G H I~
1 {[c] IroUND([c],0) 5 ROUND
2 [c]/[d] IF([d]<=0,[c]/[d],"cannot divide by 0") 4 Add guard
3 IF{[cl=[d].[c].[d]) MIN{[c].[d])} 3 IF to MIN
4 IF([c]>[d],[c],[d]) MAX([cl,[d]) 3 IF to MAX
5 SUM({r})/COUNT({r}) AVERAGE({r}) 2 SUM and COUNT to AVERAGE
]
7
a8
9
10
11
12 =
13
14
15
The transformations are entire
t f t tirely
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programmable, with a small language
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And of course, if you say refactoring,
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Initially, we assumed that spreadsheet
users do not test
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(X]| Q ) - - |5 assetmanagement.xlsx - Microsoft Excel Elﬂu

Home Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleBee Expector & 9 = g E3
@ & Arial 2 A == %] - 5 General - [& Conditional Formatting = g2 Insert - =z - ﬂ [ﬁ
Ea- $ - % + | [§5Format as Table - I Delete - [§]~
v | U w - - = = <= &= | fad - o Sort & Find &
Paste W r u-|w-(S-A-| =EEE= E& 0 %0 [ Cell Styles ~ [EiFormat 2 Fiter~ Select
Clipboard Tu | Font Fa | Alignment G| Mumber Fa | Styles | Cells | Editing |
D11 _ fe | =IF(SUM(D6:D10)<>100%,"ERROR","100%") >
A B | ¢ [ o ] E | F | & | w [ 1 [ 1 | k | L E
Fs
3 |Name of Program: Asset Management of Federally-Owned Real Pro
4 =
5 Questions Ans. Weighting Weighted Score
(1] 1 s the program purpose clear? Yes 20% 02
2 Does the program address a Yes 20% 0.2
7 specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo 20% 0.0
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to  Yes 20% 0.2
address the interest, problem or
10 need?
i Total Section Score [ 0% | eo%
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r| H ) - -5 assetmanagement.xlsx - Microsoft Excel Elﬂlgw
Home Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleBee Expector & 9 = g E3
&b Arial 12 AT == %] - =, General - .ﬁ Conditional Formatting = g=Insert - =z - ﬂ fﬁ
B - $ - % » [BEFormatasTable - I Delete - [§]~
Past v | UED - - - | = = iEF i - e Sort & Find &
a, g 7 E I O A = % = EF o &R (5} Cell Styles ~ E’_‘]Fu::urmzlt"r 2 Fi?terv SIErl.Iectv
Clipboard Font a Alignment Ia MNumber a Styles Cells Editing
D11 - (= I | =IF({SUM|D6:D10)<=100%,"ERRCR","100%") w
A B C D E F G H J K L =
.
3 MName of Program: Asset Management of Federally-Owned Real Prope
5 Questions Ans. Weighting Weighted Score
1 s the program purpose clear? Yes 20% 02
2 Does the program address a Yes 20% 0.2
7 specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo 20% 0.0
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to  Yes 20% 0.2
address the interest, problem or
10 need?
11
12
- Th f | b loited
" ese ftest rormulas can be exploite
s,
16
17
-
4 4 » ¥ | PART Qs & Section Scoring .~ ¥ nER i | » [1]
Ready Calculate | = | |EI 80% @ »; @ et
| w |




P

Fil™ AR R

assetrmanagement.xlsx - Microsoft Excel

E=EI)

3 |Name of Program: Asset Management of Federally-Owned Real Property

< Section I: Program Purpose & Design (Yes,MNo)

5 Questions Ans. Weighting Weighted Score

6

1

s the program purpose clear?

2
T
3

10

Does the program address a
specific interest, problem or need?
Is the program designed to have a
significant impact in addressing the
interest, problem or need?

Is the program designed to make a
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
efforts)?

Is the program optimally designed to
address the interest, problem or
need?

11 Total Section Score

12

16
17

18
M4 F M

Ready

Yes
Yes
Mo

Mo

Yes

20%
20%
20%

20%

20%

nae

s Bxpector [‘:'@

100%

Detacted test formulas

D11, =IF(SUM(D6:010)<>100%."ERROR",“100%")

60%

Detected outcomes

<100%
= 100%

Save tests

Test should

Fal

Pass

 Cancel

Our tool Expector can find test formulas

PART Qs & Section Scoring ¥

Calculate | 3 |

nER

|[Eom s (=)

¥ [

I::-i-::l

g Home Insert Page Layout Formulas Data Review View Add-Ins VEBA Load Test EumbleBee Expector | & 9 o e ER
Find Tests Mark Mon-Covered Formulas
Mark Tests
Mark Covered Formulas
D11 - J< | =IF(5UM(D6&:D10)<>100%,"ERROR","100%") v
A B C D E F G H J K L =
.




'

EH g ) - M- |5 assetrmanagement.xlsx - Microsoft Excel Elﬂu
Home Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleBee Expector | & 9 = g E3
Find Tests Mark Mon-Covered Formulas
Mark Tests
Mark Covered Formulas
|
D11 _ fe | =IF(SUM(D6:D10)<>100%,"ERROR","100%") >
A B [ ¢ | D | E | F | ®© H [ J K L =
.
3 MName of Program: Asset Management of Federally-Owned Real Pro
4 =
5 Questions Ans. Weighting Weighted Score
(1] 1 s the program purpose clear? Yes 20% 02
2 Does the program address a Yes 20% 0.2
7 specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo 20% 0.0
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to Yes 20% 0.2

10

12

13

14

15

16

17

18

4 4 » ¥ | PART Qs & Section Scoring . ¥J

address the interest, problem or
need?

i Total Sectionscore  [wow | ew

4]

Ready Calculate | = |

|[E@ M@ sox &)U




'

EH g ) - M- |5 assetrmanagement.xlsx - Microsoft Excel Elﬂu
Home Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleBee Expector | & 9 = g E3
Find Tests Mark Mon-Covered Formulas
Mark Tests
Mark Covered Formulas
D11 _ fe | =IF(SUM(D6:D10)<>100%,"ERROR","100%") >
A B | ¢ D | E | F | ®© H [ J K L =
.
3 MName of Program: Asset Management of Federally-Owned Real Pro
4 =
5 Questions Ans. Weighting Weighted Score
(1] 1 s the program purpose clear? Yes 20% 02
2 Does the program address a Yes 20% 0.2
7 specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo 20% 0.0
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to  Yes 20% 0.2
address the interest, problem or
10 need?
11 100%
12
13
14
15
16
17
18 al

4 4 » ¥ | PART Qs & Section Scoring . ¥J

4]

Ready Calculate | = |

|[E@ M@ sox &)U




-
@9~

assetmanagement.xlsx - Microsoft Excel

ESRIE

M Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleBee Expector | & 9 = g E3
Find Tests Mark Mon-Covered Formulas
Mark Tests
Mark Covered Formulas
D11 - (= I | =|F{SUM|D6:010)<>100%,"ERRCOR","100%") v
A B [ ¢ | D | E | F | ®© H [ J K L =
Fs
3 |Name of Program: Asset Management of Federally-Owned Real Pro
4 =
5 Questions Ans. Weighting Weighted Score
(1] 1 s the program purpose clear? Yes +20% 02
2 Does the program address a Yes 20% 0.2
7 specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo 20% 0.0
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to  Yes 20% 0.2
address the interest, problem or
10 need?
11 100%
12
13
14
15
16
17
18 il
4 4 » ¥ | PART Qs & Section Scoring .~ ¥ nER i | » [1]
Ready Calculate | P | || s0% (=) Ui o




X d9-®-|= assetrmanagement.xlsx - Microsoft Excel E .
Home Insert Page Layout Formulas Data Review WView Add-Ins VEA Load Test BumbleEBee Expector | & 9 = g E3
Find Tests Mark Mon-Covered Formulas
Mark Tests
Mark Covered Formulas ‘
D11 - (‘ Je | =IF(SUM|D6:D10)<=100%,"ERRCR","100%") v
il A B | ¢ | D | E | . G H | J K L E

2
7

3
8

4
9

b

12

13
14

15

16

17
18

s the program purpose clear?
Does the program address a
specific inferest, problem or need?

Is the program designed to have a Mo
significant impact in addressing the
interest, problem or need?

Is the program designed to make a Mo
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
effarts)?

Is the program optimally designed to
address the interest, problem or
need?

Yes

Yes

0.2
0.0

0.0

0.2

4 4 » ¥ | PART Qs & Section Scoring . ¥J

4]

i | » Iﬂl

Ready Calculate

Ell=Ee (-




Load Test BumbleBee Expector | & 9 o e E3

Mark Covered Formulas

X d9-®-|= assetrmanagement.xlsx - Microsoft Excel
“ Home Insert Page Layout Formulas Data Review WView Add-Ins VEA
Find Tests Mark Mon-Covered Formulas
Mark Tests

E6 - fe | =IF(C6="yes",(1*D6),IF(C6="nc",(0*DE),""))

D

s the program purpose clear?
2 Does the program address a Yes
7 specific inferest, problem or need?
3 s the program designed to have a Mo
significant impact in addressing the
3 interest, problem or need?
4 s the program designed to make a Mo
unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] effarts)?
5 s the program optimally designed fo  Yes
address the interest, problem or
need?

12

13
14

15

16

17
18

i]4]

4 4 » ¥ | PART Qs & Section Scoring . ¥J




|._T| = 2 - |= assetmanagement.xlsx - Microsoft Excel | = | B (.

g Home Insert Page Layout Formulas Data Review View Add-Ins VEBA Load Test EumbleBee Expector | & '@' o e ER

Find Tests Mark Mon-Covered Formulas
Mark Tests

Mark Covered Formulas

E6 - fe | =IF(C6="yes",(1*D6),IF(C6="na",(0*D6),"")) v
A B C D E F G H J K L —

3 |Name of Program: Asset Management of Federally-Owned Real Property
< Section I: Program Purpose & Design (Yes,No)

5 Questions Ans. Weighting Weighted Score
[ 1 Is the program purpose clear? Yes 20% | 0.2 !
2 Does the program address a Yes 20% 0.2
T specific interest, problem or need?
3 Is the program designed to have a Mo 20% 0.0
significant impact in addressing the
2] interest, problem or need?
4 Is the program designed to make a Mo 20% 0.0

unigue contribution in addressing
the interest, problem or need (i.e.,
not needlessly redundant of any
other Federal, state, local or private
] efforts)?
5 Is the program optimally designed to  Yes 20% 0.2
address the interest, problem or

« - Expector helps users to understand
robustness of their spreadsheets

15
16
17
18 il
4 4 » »| PART Qs & Section Scoring .~ ¥ []4 dl
Ready | 5 | |[EH@ Mm@ s (=) [ (+)




e

alying SE ethos, try to
prevent bridging problems in the future










-~ '-:, "h "
2 I "

™ ( ‘v f
A0 @I V19 !

’,
»

N “ "Q"‘«\‘ ;\* “,/







ose Nl PR
™ o So. they are in ly 33%
| i manual

- ec ~ SN SN
-~ IS
- )




We found that problems occur when
spreadsheets are transferred



ncanlead o seriov

docuntoﬁo
1 (3)

™

This led us to-the ‘.idea of formulasmells

» . - i
““_




PerfectXL analysis plan for .\prradshetl_S.\ln

@ Containing fixed numbers
¢ Flesdoiey"C4 cemiln (LNIC 3 CFE03-GI+(G3I )"
SO CISG34.G6~(0352)
< « L 2

s & =Y 36
2 ol F 4 oh ¢ )
b C =
Ve of Fleakbliy'F A4 w3 J C
I' Many different operations
Valee of Fleublin"C41 w3 (
oy g g S frmda
o T : ] wia G (
S
- & ), form=da X *C
5 <
e 1 = aden p 3 P

We built a tool that finds smells in
spreadsheets

ly 33%




‘ PerfectXl

@ (.o"

\akor of Flesbie |
Vider of Flexiblie:)
Vb of Fleidsiny™0)
Viher of Flenks

'

ll Many
Vake of Flesblin "C41Y
Conmder gty S
sioe of Fleaibliny'F 41 W
Commadey sl g % 8
Ve of FlenbiliyE47 =4

4

We bi
spreai



ly 33%

) PerfectXl

@ .
Va

e

wibdie:

sbor of Flrnidltr

V shoe of Flenkliny'|
I' Many

Viakee of Flesdln"C4

Conmdes smpityes S

sy T

o

jenbiie; E4T =i

\fyi The transformations are entirely
programmable, with a small language

s

Web T
spreai




ly 33%

'\ MCI‘\UO

ﬂOUS erro

1
PerfectXl

@ .
Va

, : spﬁﬁ : dsheetsl'osts au’ viding in

We b\
spreai




a

PerfectXl

ybar

@ Col

e xibdie: )

shor of Flrnideit

Vahor of Elenbiiey'l
l' Many

-!,,,i_«,-!‘r 4

ey gt e &

We bt
spreat

Expector helps yse
robustness of their

L >

rs to understan
spreadsheets



- ———
, \J(_ N4
r
y A .
/Ay
’
’ N
S 0
T s
- - ‘

Only 33% —— »
a manual romplex SPT can lea

—y—

o

d to serious erre

Ao Walebeio o

If you want to know more: @felienne

www.felienne.com felienne@gmail.com

W The trai B.I_l'. Lot Expector helps users to underst
We bi Wy vs.|ght | robustness of their spreadsheet:m

— Progra _



http://www.felienne.com/




PerfectXl

Col

? Name of Program: Asset Management of Fede

fe =IF(C6="yes

0

ND([c],0 Section . onw-mﬁuponlnulg (Yes,No)
ROUNDSC, Questions Ans.  Weighting
1F([d]<0,{c]/ 1 S the program purpose clear? es 20%
= = the prog u c e
Value of Fle\lb‘ll"l Lichid) MIN((c],[d]) 2 Does the program address a es 20%
Vale of Flexbilty'R 2 0d) MAX((cLid) 7
N OfI:lt“bm"l(: c’OJ\T‘('ri) AVERAGE((r) ? 2 2%
Value of Flexibility!F4 sum({r})
A 4 lo 20%
Many
the interest, pro
l II A% not needlessly redundant of any
Value of Flexibility!C41 other Federal, state, loca or private
simplifying this efforts)?
S\;‘::do?;{‘::b\h?‘}:“" % 5 s the program optimally des, gned fo  Yes 20%
Consider simplifying ! b rf'y
Value of Flexibility "'—‘J' 4 >".‘"
(EXP((0-G34)*C36))*F45

address the interest, prob lem or

(EXP((0-G36)*C36)) occuy

We b
sprea

The trai
F,|'¢)!;I'CI

8
4% M| pART Qs & Section Scoring

13 | Trand
» 201

“,(J‘DS,,IFICE\:"nO ",(0*D6),"))

rally-Owned Real Property

Weighted Score
I 0 2 !

02
00

0.0

02

Expector helps users to understan
robustness of thejr spreadsheets



