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Year-to-Date Budget

* A periodic budget review can help reveal if your budget is on track,
over-, or under-budget

* Many tools and products are available from third party vendors

* Regression analysis in Microsoft Excel can provide the same
information
* For those unfamiliar with regression analysis, it’s easier than it sounds
* This presentation will focus on examples of how a regression analysis
can be used

* This will lead to actionable data that will uncover potential budget surpluses
or deficits before the end of the year A
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What is a regression analysis?

’ A i!:at|$tt|ctah| prol(:e_t§s toh Instructional Assistants
es Ima e e re a |Ons Ip Hourly Wage Analysis
between an x-variable and a z : y = 0.1487x + 14.798
y-variable g R? = 0.4012
* Assumption: x can predicty | 2 .., o
: . . 5 eo o et
* This graph is a regression g s PR S !
analysis which plots years of | g ® ° s 2%
: : . ® $1500 Seo0
service for instructional ?’ % L .
assistants against their i
hourly Wage ' - 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
. -val f Servi
o x-value: Years of Service X-value (Years of Service)

» y-value: Hourly Wage

MUKWONAGO AREA SCHOOL DISTRICT
Students, Staff, Community...Building Better Schools Together

¢
S/ o
/5%
S o
S

Community




Practical Example of a Regression Analysis

* In Mukwonago, we administer payroll every two weeks
e 26 payrolls each fiscal year

* Example: consider our data following the 20 payroll of 2019-20

* We will answer: are we on track to be over- or under-budget, and if so, by
how much?

* To do this, assume we have already exported our data into Excel from our
payroll software and labeled all rows of data with a value of 1 through 26 (see
next slide); this value is known as the “Pay Control #”

* Our analysis will tell us what percentage of our budget we’ve spent
cumulatively through the 20t payroll
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Snapshot of Data

ke Home Insert Page Layout rormulas Data Rewview View Help Micro Focus Hilr Acrobat Y lell me what you want to do
= [ From Text/CSV Dg;. Recent Sources [ Queries & Connections 5 [T Y  [= Flash Fill E+= Consolidate
'ﬁ o o ) ’Tb' 2l Y E= )
@ From Web [* Existing Connections ) B+l Remave Duplicates
- 7 From Table/R fiethesh [ Edit Link AL sett | Flter Y Ad d oo o Data Validation ~ M Data Model
e rom Ta ange All= e Edit Links I+ Advance Columns = Data Validation anage Data Model )
® Ad d e d CO | u m n X to t h e Get & Transform Data Queries & Connections Sort & Filter Data Tools
jn2 - 5 0-10-105-110-110000-000
exported data : l J , L . v |z
ACCOUNT NO JOURMNAL DESCRIPTION BUDGET ENCUMBRANCE EXPENDITURES JOURNALDATE Pay Control #
. 0-10-105-110-110000-000 |19f20 Fd 10 27 Sal/Ben Budgets $1,242,312.00 S - S - 1-Jul-19 1
[ ] T h | S d a ta d e n Ote S a 0-10-105-110-110000-000 Payroll 07-19-2019 g -8 -8 240.00 19-1ul-19 2
0-10-105-110-110000-000 Payroll 08-02-2019 S - ) - S 155.00 2-Aug-19 3
0-10-105-110-110000-000 Payroll 08-23-2019 5 - ) - 5 44,023.36 23-Aug-19 4
Va | u e Of 1 t h ro u g h 2 6 0-10-105-110-110000-000 Payroll 08-30-2019 S - S - S 50,100.30 30-Aug-19 5
I | 0-10-105-110-110000-000 Payroll 08-30-2019 S - ) - S 80.00 30-Aug-19 5
. . 0-10-105-110-110000-000 Payroll 09-13-2019 5 - ) - 5 886.47 13-Sep-19 6
[ ) T h I S Va | u e I S d e p e n d e nt 0-10-105-110-110000-000 Payroll 09-13-2018 S - S - S 47,061.83 13-Sep-19 6
0 | 0-10-105-110-110000-000 Payroll 09-27-2019 S - S - S 47,061.83 27-Sep-19 7
. 1 | 0-10-105-110-110000-000 Payroll 09-27-2019 S - ) - S 1,996.38 27-5ep-19 7
O n th e J O u rn a I Date | n > | 0-10-105-110-110000-000 Payroll 10-11-2019 4 -8 -8 1,639.48 11-Oct-19 8
3 | 0-10-105-110-110000-000 Payroll 10-11-2019 S - S - S 48,040.19 11-Oct-19 8
4 | 0-10-105-110-110000-000 Payroll 10-25-2019 S - ) - S 48,287.78 25-0ct-19 9
COI u m n IVI 5 | 0-10-105-110-110000-000 Payroll 10-25-2019 ) - ) - ) 1,469.25 25-0ct-19 9
& | 0-10-105-110-110000-000 Payroll 11-08-2019 5 - ) - 5 43,674.45 8-Mow-19 10
7 | 0-10-105-110-110000-000 Payroll 11-08-2019 S - S - S 1,468.48 8-Mov-19 10
8 | 0-10-105-110-110000-000 Payroll 11-22-2019 S - ) - S 48,273.53 22-Nov-19 11
9 | 0-10-105-110-110000-000 Payroll 11-22-2019 5 - ) - 5 1,830.42 22-Nov-19 11
0 | 0-10-105-110-110000-000 Payroll 12-06-2019 Quarterlies S - S - S 500.00 6-Dec-19 12
1| 0-10-105-110-110000-000 Payroll 12-06-2019 S - S - S 48,273.53 6-Dec-19 12
2 | 0-10-105-110-110000-000 Payroll 12-06-2019 S - ) - S 2,143.32 6-Dec-19 12
3 | 0-10-105-110-110000-000 Payroll 12-20-2019 5 - ) - 5 2,645.58 20-Dec-19 13
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Pivot Table: Summary of the Data Export

Home nsert Fage Layout ormulas Data v
:hFranexthSV D};.RecentSources [ Queries & Connections ,.l 7 A iy E+= Consali
. . & From Web [ Existing Connections RFH _ ! _II_Elf
¢ Thls IS Our data jFranablEfRange Jc\:';e.s [} Edit Links AL e Coﬁlmis%DataVﬁIidatinn v Manage
S u m m a ri Zed i n a Get & Transfarm Data Queries & Connections Sort & Filter Data Tools
1 = Ff | 8826.57
Pivot Table
B C D E F G H | J K L il
* A Pivot Table is one
V4 Sum of EXPENDITURES Column Labels |~
Of Excel S most Row Labels ~  Sum of BUDGET Row Labels n 1 2 3 4 5 3] 7
=10 =10
pOWe rful featu res 110 5 24,278.519 110 5 (60,627) 5299,255 5232808 S B37,906 5 844149 5 921,806 S 900,404
130 5 60,000 130 5 (2070) 5 1,360 S 2751 § 2134 § 1814 S 1403 S 4,233
° 131 $ 175,000 131 s - s 1509 % B, 295
1 The Plvot Table On 212 3 1,668,798 212 5 2627 § 17182 5 13,743 § 53,660 § 53456 5 57870 §  57.506
. 218 5 250,000 218 5 -
the left is our w5 1m0 210 : .
222 § 1,853,558 222 5 (4637) § 22893 5 17884 5 63,260 S 63,696 5 69057 5 67913
bUdgeted a mou nts 231 5 38,140 231 5 392 3 23 $ 386§ 1340 § (2168 § 1391 § 3,131
241 5 5,473,151 241 5 28,757 $126,653 S 29,426 S 168558 S 24508 S 177,975 5 262,408
243 5 516,436 243 5 3301 S 3301 5 485 S 17784 § 19744 5 18772 5 21606
® The rlght Plvot Ta ble 251 $ 08,408 251 s 464 S 464 5 454 & 2316 & 2312 & 2417 & 2,423
281 5 32,500 291 5 - %5 500 $  B152
|S O u r actual 29 § 238530 296 5 1696 § 189 5 15815 807 _| 5 9057 5 gea2 S gom
258 5 - 258 5 31 5 [369) 5 199
ex pe n d |t u res by 249 5 - 249 5 2,000 5 1,000 S 34,800
10 Total § 34,734,790 10 Total ] (27.098) $474,584 5303928 51155785 51016198 51261142 $1,380.244
Fund, Object, and
P II C I # 110 $ 5,682,402 110 S 6790 & 9708 S 19014 S 159,581 5 158,257 S5 180552 & 232,910
ayro Ontro 130 ) 15,000 130 5 - 5 918
212 5 393,958 212 5 (L674) § 675 § 1232 § 10450 $ 10258 $ 11654 5 14748 g
218 5 50,000 218 5 -
219 s 26.750 218 5 - -
Students, Staff, Community...Building Better Schools Together /__ Community




Progression of Fund 10 Salary Budget

* In Mukwonago, we budget for three types of salary objects
110 — Salaries

* This accounts for most employees primary forms of pay

130 — Substitutes

* This accounts for when teachers give up their prep periods and cover for other teachers
who are out

131 — Supervision

* This accounts for when teacher give up their prep periods and supervise students at
lunch, recess; also includes recess monitors & other supervision-like duties

We will ultimately place all three objects together in one big bucket
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Progression of Fund 10 Salary Budget

* Note the data below
* This is the same data from our Pivot Tables, summarized slightly differently

* Following 3™ payroll of 2019-20, we spent 1.9% of the salary budget

* Note: the negative values in the first payroll represents journal entries

Mukwonago Area School District
2019-20 Salary Projection

Fund 10
Salary Final Budget 1 2 3 Total
110 - Salaries $ 24,229,519 (60,627) 299,255 232,808 471,436
130 - Substitutes 5 60,000 (2,070} 1,360 2,751 2,040
131 - Supervision 5 175,000 - - - -
Total Salaries 24,464,519 (62,698) 300,614 235,559 473,475
Cumulative -0.3% 1.0% 1.9% 1.9% &
MUKWONAGO AREA SCHOOL DISTRICT /¥ -
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Progression of Fund 10 Salary Budget

* Following 4% payroll of 2019-20, we spent 5.4% of the salary budget

Mukwonago Area School District
2019-20 Salary Projection

Fund 10
Salary Final Budget 1 2 3 4 Total
110 - Salaries 5 24,229,519 (60,627) 299,255 232,808 837,906 1,309,342
130 - Substitutes g 60,000 (2,070) 1,360 2,751 2,134 4,173
131 - Supervision 5 175,000 - - - - -
Total Salaries 24,464,519 (62,698) 300,614 235,559 840,040 1,313,515
Cumulative -0.3% 1.0% 1.9% 5.4% 5.4%
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Progression of Fund 10 Salary Budget

* Following 5t payroll of 2019-20, we spent 8.8% of the salary budget

Mukwonago Area School District
2019-20 Salary Projection

Fund 10
Salary Final Budget 1 2 3 4 5 Total
110 - Salaries 5 24,229,519 (60,627 299,255 232 808 837,906 844,149 2,153,490
130 - Substitutes 5 60,000 (2,070) 1,260 2,751 2,134 1,814 3,987
131 - Supervision 5 175,000 - - - - - -
Total Salaries 24,464,519 (62,698 300,614 235,559 240,040 845,963 2,159,478
Cumulative -0.3% 1.0% 1.9% 5.4% 8.8% 8.8%
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Progression of Fund 10 Salary Budget

* Continue the progression every two-weeks
* Following each payroll, analyze and monitor your data
e Save each Excel file to keep track of the progression

£ 2019-20 Salary Projection - 18.clsx 3/10/2020 1:59 PM Microsoft Excel W... 3,099 KB
B 2019-20 Salary Projection - 19.xlsx 3/24/202012:10 PM Microsoft Excel W... 3,467 KB
B35 2019-20 Salary Projection - 20.xlsx 3/24/202012:22 PM Microsoft Excel W... 3,468 KB
B35 2019-20 Salary Projection - 21.xlsx 47972020 3:55 PM Microsoft Excel W... 3,619 KB
B 2019-20 Salary Projection - 22.xlsx 3/6/2020 611 PM Microsoft Excel W... 3,815 KB
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Progression of Fund 10 Salary Budget

* Fast forward....
* Following 20t payroll of 2019-20, 66.6% of the salary budget is spent

Mukwonago Area School District
2019-20 Salary Projection

Fund 10
Salary Final Budget 16 17 18 19 20 Total
110 - Salaries 5 24,229,519 945,217 913,064 905,430 996,185 901,230 16,123,934
130 - Substitutes g 60,000 2,735 1,872 3,350 2,574 2,782 46,634
131 - Supervision 5 175,000 8,715 7,528 9,310 8,718 7,561 112,682
Total Salaries 24,464,519 956,666 922,463 918,090 1,007,477 911,632 16,283,250
Cumulative 51.2% 55.0% 58.7% 62.8% 66.6% 66. 6%
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What can we learn from our data?

 Consider the 20t payroll data point into a historical context

* Look back at prior years’ data

Mukwonago Area School District
2019-20 Salary Projection
Fund 10 - Salary
Year 15 16 17 18 19 20 21 22 23 24 25 26
2014-15 483% 52.2% 56.0% 59.9% 64.0% 67.7% 715% 752% 79.0% 83.0% 98.7% 100.1%
2015-16 47.9% 51.8% 557% 59.6% 63.5% 67.3% 709% 747% 785% 82.4% 97.8% 99.1%
2016-17 471%  50.8% 545% 58.4% 62.4% 66.2% 70.0% 73.7% 772% 81.0% 96.2%  98.6%
2017-18 483% 52.0% 559% 59.8% 63.6% 67.5% 712% 75.0% 78.8% 82.6% 98.2% 100.6%
2018-19 46.8% 50.6% 543% 581% 62.0% 657% 69.4% 73.1% 76.8% 805% 957%  98.2%
2019-20 473% 51.2% 55.0% 587% 62.8%  66.6%

5
MUKWONAGO AREA SCHOOL DISTRICT ﬁA’“
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Regression Analysis

* Working with historical data, use the 20 payroll as independent
variable and the 26t payroll as dependent variable

* |n other words: the 26" payroll depends on the cumulative activity through
the first 20 payrolls

* The 20t payroll can predict the 26t payroll

 x-value: 20t" payroll

* y-value: 26" payroll
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Regression Analysis

Mukwonago Area School District
2019-20 Salary Projection

Fund 10 - Salary X » y

Year 15 16 17 18 19 20 21 22 23 24 25 26
2014-15 483%  52.2% 56.0% 59.9% 64.0% 67.7% 5% 7% 0% 0% . 100.1%
2015-16 47.9%  51.8% 557% 59.6% 635% 67.3% —FO9%—F4TH—FB5UH—824%—978% 99.1%
2016-17 47.1% 50.8% 54.5% 584% 62.4%  66.2% =—FOON—FIFUH—FFIU—BTO%—962% 93.6%
2017-18 483%  52.0% 559% 59.8% 63.6% 67.5% 20 09 82 59 2% 100.6%
2018-19 16.8% 50.6% 54.3% 581% 62.0% 65.7% 98.2%

2019-20 47.3% 51.2% 55.0% 587% 62.8% 66.6% »  ?

* We can use the 20 payroll in 2019-20 to predict the final value
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Regression Analysis

Mukwonago Area School District
2019-20 Salary Projection
Fund 10 - Salary X y
Year 15 16 17 18 19 20 21 22 23 24 25 26
2014-15 483% 52.2% 56.0% 59.9%  64.0%| 67.7%| 715% 752% 79.0% 83.0% 98.7%| 100.1%
2015-16 479% 51.8% 557% 59.6% 63.5%| 67.3%| 709% 747% 785% 82.4% 97.8%| 99.1%
2016-17 47.1% 50.8% 545% 584%  62.4%| 66.2%| 70.0% 73.7% 77.2% 81.0% 96.2%| 98.6%
2017-18 483% 52.0% 559% 59.8%  63.6%| 67.5%| 71.2% 750% 78.8% 82.6% 98.2%| 100.6%
2018-19 46.8%  50.6% 543% 581% 62.0%| 657%| 69.4% 73.1% 76.8% 80.5% 957%| 98.2%
2019-20 473% 51.2% 550% 587% 62.8%  66.6%

* The five (x, y) data points are: (67.7%, 100.1%) (67.3%, 99.1%)
(66.2%,98.6%) (67.5,% 100.6%) (65.7%, 98.2%)

* Let’s plot these values in a graph

MUKWONAGO AREA SCHOOL DISTRICT
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Make Scatter Graph

* A graph can be created by going to “Insert”
* Then, click on the Scatter graph within the Charts area

Page Layout Farmulas Data Review View Help Micra Focus Filr Acrobat Design Format Q Tell me what you wa

2 |__\ @ ) -—. = [P 3D Models ~ Eﬁ l'r:? ::, i:, Q

nmended Pictures Online Shapes Icu:uns - . Maps
itTables Pictures - 4 SCreenshot » s = -
les [Mustrations Add-ins Charts

g 5 =SERIES(,Summary!SWs5:SWS9, Summary 1SACS5:SACS9,1)

B ( R s T U v W X Y z AR AB AC AD
Mukwonago Area School District
2019-20 Salary Projection

Fund 10 - Salary
Year 15 16 17 18 19 20 21 22 23 24 25 26
| | | | { | | |
2014-15 43.3%  52.2%  56.0% 59.9% 64.0%|  67.7%1 715%  75.2% 79.0%  83.0% 93.7%l| 100.1%l
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Mukwonago Area School District
2019-20 Salary Projection
. Fund 10 - Salary X y
* The foll
e10 OWlng Year 15 16 17 18 19 20 o2 22 23 24 25 26
h ” 2014-15 48.3% 52.2%  56.0% 59.9%  64.0%| 67.7%| 71.5%  75.2%  79.0%  83.0%  98.7%| 100.1%
grap Wi 2015-16 47.9%  51.8%  55.7%  59.6%  63.5%| 67.3%| 70.9%  74.7%  78.5% 82.4%  97.8%| 99.1%
2016-17 47.1% 50.8% 54.5% 58.4%  62.4%| 66.2%| 70.0%  73.7% 77.2%  81.0%  96.2%| 98.6%
appear 2017-18 48.3%  52.0%  55.9%  59.8%  63.6%| 67.5%| 71.2%  75.0%  78.8%  82.6%  98.2%| 100.6%
2018-19 46.8% 50.6%  54.3%  58.1% 62.0%| 65.7%| 69.4% 73.1% 76.8%  80.5%  95.7%| 98.2%
[ | | | | | | |
- 2019-20 47.3%  51.2%  55.0% 58.7%  62.8%  66.6%
* The x-values
. th O O O
dare in e Fund 10 Salary
urple box
purp .
100.05% -
* The y-val :
. e [ ]
are in the :
bl b 97.0%
u e OX 65.0% 65.5% B6.0% 66.5% 67 0% 67.5% 68.0%
x-value
O O O

&
Qb
]

%
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Regression Analysis

* Once a graph is created, we can add a trendline
* To do so, right-click inside of the graph and choose “Add Trendline”

O O
Fund 10 Salary
101.0% >
&
= Series 1

100.0% Fill  COutline

P og0% * @
29 Delete
58.0% % ¥ Reset to Match Style
a7 0% 11 Change Series Chart Type...
65.0% 65.5% 66.0% 56.5% 67.0% Select Data...

O O

DOL DISTRICT /¥ -
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Add Trendline...
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Regression Analysis

Mukwonago Area School District
2019-20 Salary Projection

Fund 10 - Salary

Year 15 16 17 18 19 20 21 22 23 24 25 20
2014-15 48.3% 52.2% 56.0% 59.9% 64.0% 67.7% 71.5% 75.2% 79.0% 83.0% 98.7%| 100.1%
2015-16 A7.9% 51.8% 55.79% 59.6% 63.5% B67.3% 70.9% 74.7% 78.5% 82.4% 97.8% 99.1%
2016-17 47.1% 50.8% 54.5% 58.4% 62.4% 66.2% 70.0% 73.7% 77.2% 81.0% 96.2% 98.6%
2017-18 48,35 52.0% 55.9% 59.8% 63.6% B67.5% 71.2% 7500 78.8% 82.6% 98.2%| 100.6%
2015-19 46.8% 50.6% 54.3% 58.1% 62.0% 65. 7% 69.4% 73.1% 76.8% 80.5% 95.7% 98.2%
2019-20 A47.3% 51.2% 55.0% 58.7% 62.8% B6.65%
o o o)
Fund 10 Salary
101.0%
[ ]
100.0% e
O oo ox . 3
08.0% o We now have a
o o trendline
65.0% 65.5% B6.0% 66.5% B7.0% 67.5% 6B.0%
o) o o)
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Format Trendline M

Regression Analysis

O O i —

4 Trendline Options

* When adding the

“Trendline”, the -
following menu will et

Polynomial  Order

appear on righthand side

REERKR

* Choose “Trendline MomS ey
OptionS” On top Trendline Mame
* Automatic Linear (Series1)
* Then, select “Display
Equation on chart” and Forwar

Backward 0.0 period

+| Display R-squared value on chart

llDiSpIay R-Squared Value - ' Set Intercept 0.0
On Cha rt” +| Display Equation on chart l

|
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Regression Analysis

Mukwonago Area School District

2019-20 Salary Projection
Fund 10 - Salary

d After d0|ng SO, Year 15 16 17 18 19 20 21 22 23 24 25 26
h f ” H 2014-15 48.3%| 52.2%  56.0% 59.9% 64.0%| 67.7%| 715% @ 75.2%  79.0%| 83.0%  98.7%| 100.1%
t € O. OWIng 2015-16 47.9% 51.8%  55.7%  59.6%  63.5%| 67.3%| 709% @ 74.7%  78.5% 82.4%  97.8%| 99.1%
equat|0n and R- 2016-17 47.1%  50.8% 54.5% 58.4%  62.4%| 66.2%| 70.0% 73.7%  77.2%  81.0%  96.2%| 98.6%
d I 2017-18 48.3%  52.0%  55.9%  59.8%  63.6%| 67.5%| 712%  75.0%  78.8% 82.6%  98.2%| 100.6%
Square value 2018-19 46.8%| 50.6%  54.3% 58.1% 62.0%| 65.7%| 69.4% 73.1%  76.8%| 80.5% 95.7%| 98.2%
W||| appear in 2019-20 47.3%  51.2%  55.0% 58.7% 62.8%  66.6%

your graph

* WE CAN NOW to1.0%
MAKE 100.0% R

PREDICTIONS!! 09.0% .

Fund 10 Salary

* R? will be further _
deflned In a feW ST-D%lISS.D‘i'S- 65.5% 66.0% 66.5% 67.0% 67.5% 68 .0

moments
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Regression Analysis

* The previous five years of data suggests the following equation will
“predict” the final data value as follows:

y = 1.0181x + 0.312

* In 2019-20, the 20" payroll data indicates we have spent 66.6% of our
budgeted amount. We can plug this value into our equation and predict
our final position as follows:

y = 1.0181 * (.666) + 0.312 = 0.99

 Note: 66.6% is 0.666 in decimal form
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Regression Analysis

y = 1.0181x + 0.312

y = 1.0181(.666) + 0.312 = 0.99

* This tells us that following the 20t payroll, we can expect that we will
spend 99% of our Fund 10 salary budget

* In other words, we can expect to be 1% under budget

* Note: this assumes that the current year salary expenditures are developing and will
continue to develop as did the previous five years A
A
&

Community
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Regression Analysis

Mukwonago Area School District

2019-20 Salary Projection
Fund 10 - Salary

Year 15 16 17 18 19 20 21 22 23 24 25 26
2014-15 48.3% 52.2% 56.0% 59.9% 54.0% 67.7% 71.5% 75.2% 79.0% 83.0% 98.7%| 100.1%
2015-16 47.9% 51.8% 55.7% 59.6% 653.5% 67.3% 70.9% 74.7% 78.5% 82.4% 97.8% 99.1%
2016-17 47.1% 50.8% 54.5% 58.4% 52.4% 66.2% 70.0% 73.7% 77.2% 81.0% 96.2% 98.6%
° Let IS ba C ku p fo r 2017-18 48.3% 52.0% 55.9% 59.8% 53.6% 67.5% 71.2% 75.0% 78.8% 82.6% 98.2%| 100.6%
2018-19 46.8% 50.6% 54.3% 58.1% 52.0% 65.7% 69.4% 73.1% 76.8% 80.5% 95.7% 98.2%
2019-20 47.3% 51.2% 55.0% 58.7% 52.8% B6.6%

a moment...
* What is the R? Fund 10 Salary

value and what
does it I
represent? _
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RZ Value

* The “r-squared” value of a data set tells us how well our data fits the
regression line

* The “r-squared” value is used to measure how accurately the x-value
can predict the y-value

* The R? value will always be between 0 and 1
* The closer to 1, the more dependable your data is (you can trust your data)
* The closer to 0, the less dependable your data is (you should think twice)
* From a practicality standpoint, we want the R? value is be 0.6 or higher
* If the R? value is less than 0.6, we should not put too much stock in the results
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Regression Analysis

Mukwonago Area School District

2019-20 Salary Projection
Fund 10 - Salary

Year 15 16 17 18 19 20 21 22 23 24 25 26
P I n O u r Ca Se 2014-15 43.35’4::- 52.25’%:- EE.D'.:JE:- 59.95’? 64.8?»'{::- ﬁ?.??if::- ?1.55?::- ?5.2'.:»'{::- ?S.DFH::- EB.DE’E:- 98.?5{::- 188.15’?
2015-16 47.9% 51.8% 55.7% 59.6% 653.5% 67.3% 70.9% 74.7% 78.5% 82.4% 97.8% 99.1%
Study With th e 2016-17 4?.15’4::- SD.EF»'{::- 54.55{::- 58.45’? 62.45'?- 66.25'{::- ?I].DE'{::- ?3.?'.5'{::- ??.25’4::- El.DE’f::- 96.25{::- 98.65’?
Vi 2017-18 48.3% 52.0% 55.9% 59.8% 53.6% 67.5% 71.2% 75.0% 78.8% 82.6% 98.2%| 100.6%
Rz I 2018-19 46.8% 50.6% 54.3% 58.1% 52.0% 65.7% 69.4% 73.1% 76.8% 80.5% 95.7% 98.2%
Va u e 2019-20 47.3% 51.2% 55.0% 58.7% 52.8% B6.6%

totaling 0.7659,
we should be

Fund 10 Salary

able to trust
the results of P
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More on R2....
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Replicate the analysis....

* We can replicate this analysis for any expenditure
* Perform this analysis on any expenditure that can be tracked on a month to
month basis
* Example: substitute teacher costs

 Since sub costs are not dependent on a payroll cycle, we can track these
expenditures in a month-to-month manner

* The following data set summarizes Mukwonago’s substitute teacher costs

MUKWONAGO AREA SCHOOL DISTRICT
Students, Staff, Community...Building Better Schools Together
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Replicate the analysis....

Mukwonago Area School District
Regular Education Subsitute Expenditures
As of October 6, 2020

Month-to-Month Progression

Fund 10 Final Budget July August September October Movember December January February March April May June Total
2014-15 5 284734 & 214 5 545 7117 & 30,209 & 30,009 5 16,823 & 20083 & 35516 & 20038 & 20924 | & 40904 5 20064 &5 2B7,951
2015-16 5 284734 & 5 5 3544 & 3B51E & 3M31E & 0976 5 17,512 & 35,654 & 42272 & 16,233 & 56,401 & 30,857 & 306,385
2016-17 5 284734 & 5 - 5 4840 5 43215 & 4493272 & 25,260 & 54687 & 46,885 5 GEEE3 & 57,028 & 48321 5 50405 &5 453547
2017-18 5 451,500 5 5 1,033 5 16,304 & 41,104 | 5 60,402 | & 25784 & 40,447 | 5 37,373 & 40,470 5 47800 & 68,622 & 18,275 &  30E722
2018-19 5 434000 5 5 102 5 11,725 & 60,428 | & 45879 & £2,507 & 46,833 5 42735 5 472538 5 (3,943 & 45,243 | & 54,208 5 476,320
2019-20 5 480000 5 5 5 14216 | & g2,004 & 42500 & 47036 5 60,758 & 50,133 & 57,827 & 14273 & 14248 | & 12,036 | & 404,220
2020-21 5 480000 5 5 5 24 Bag 5 24 845

Cumulative Progression

Fund 10 Final Budget July August September October Nowvember December January February March April May June Total
2014-15 5 284734 5 214 5 268 5 7385 & 46594 | 5 76,693 & 93,516 & 122605 5 158121 |5 1BBOS9 5 217983 5 258887 |5 287951 |5 287951
2015-16 5 284734 & 5 5 3,544 & 42062 5 76,380 5 107,356 5 124867 5 160521 5 202,794 5 219027 5 275428 5 306,3B5 5 306,385
2016-17 5 284734 & 5 - 5 4840 5 48056 5 92,078 5 11B247 5 172934 5 219819 5 2BET0Z 5 345730 5 394051 & 453547 & 453547
2017-18 5 451,500 5 5 1,033 5 17,337 & 5B441 5 118843 |5 144637 |5  1B5084 5 222457 5 262926 |5 310825 |5 379448 5 398722 5 398722
2018-19 5 434000 5 5 102 5 11,827 & 72,255 |5 118134 |5 180,731 |5 227564 5 270,298 5 312836 |5 376779 | 5 422022 5 476320 5 476320
2019-20 5 480000 5 5 5 14216 | & 06,309 5 138908 S5 185945 |5 246,702 5 305835 5 363663 |5 377936 | 5 392,184 5 404220 5 404,220
2020-21 5 480000 5 5 5 24,845 5 24 845

Fund 10 July August September October Movember December January February March April May June
2014-15 0% 0% 3% 16% 27% 353% 43% 56% 66% TT% 91% 101%)

2015-16 0% 0% 135 15% 27% 38% 44% 56% 71% T7% 97% 1083,

2016-17 0% 0% 2% 17% 353% 42% 61% TT% 101% 121% 1538% 159%

2017-18 0% 0% 43 13% 26% 31% 40% 48% 57% 67% B2% B6%

2018-19 0% 0% 3% 17% 27% 42% 52% 62% 72% B7% 97% 1103

2019-20 0% 0% 3% 20% 29% 39% 51% 64% 76% 79% B2% 84% I
2020-21 0% 0% 5%

JTOUCT I, IO, —OTT T T TOT MUy DUTOiT Ty DCTeT OCTouto togceuIicTr g ST TR T




RZ For Substitute Teachers

1.2000
1.0000 0.9808 0.9648 0.9989 0.9789 0.9972 1.0000
0.8497
0.8000
0.6000
0.5121
0.4663
0.4000 0.3593
0.2000 I
September October November December January February  March April June
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Replicate the analysis...

e Perform this analysis for major districtwide expenditures
 Salaries
* Benefits
e Substitute Teacher Costs
 Utility Costs
* Transportation Costs

* By January/February, we can estimate final major expenditures with
great accuracy

MUKWONAGO AREA SCHOOL DISTRICT
Students, Staff, Community...Building Better Schools Together
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One Last Example: Hourly Wage Review

* The following analysis will consider the compensation for 12-month
administrative assistants

* Here is a snapshot of the data:

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate
ACKERMAN ANMA 06/28/2016 12-MO CLERICAL 418 § 18.60
BARKLEY BECKY 08/28/2003 12-MO CLERICAL 17.01 5 2209
CALLAHAN CAITLYN 08/30/2000 12-MO CLERICAL 2001 & 22.08
DOWNER DAWN 02/23/1999 12-MO CLERICAL 2152 § 2261
ERTL ELIZABETH 08/27/2008 12-MO CLERICAL 1201 % 18.50
FAULK FAITH 06/18/2018 12-MO CLERICAL 221§ 20.96
GOODEN GIESELA 04/28/2016 12-MO CLERICAL 434 % 18.87
HONKAMP HEATHER 051272020 12-MO CLERICAL 031 % 18.36
ISLE ISABELLE 02/25/2008 12-MO CLERICAL 1262 § 20.88
JOHNSOM JACQUELINE 08/23/1995 12-MO CLERICAL 2603 & 23.20
KARTHAUSSER KATHY 08/30/1999 12-MO CLERICAL 2101 & 22.07

* The “Years of Service” field is calculated from the “Hire Date” as of 9/1/2020

* The hourly rate can be dependent on the number of years an employee has
worked; therefore there is a relationship between the two variables

Community
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate
ACKERMAN AMMA 06/28/2016 12-M0O CLERICAL 418 | 5 18.60
BARKLEY BECKY 08/28/2003 12-M0O CLERICAL 17.01 | 5 22.08
CALLAHAN CAITLYN 08/30/2000 12-MO CLERICAL 2001 |5 22.08
DOWNER DAV 02/23/1999 12-M0O CLERICAL 2152 | 5 22.51
* \We can create a scatter ERTL ELIZABETH 08/27/2008  12-MO CLERICAL 12.01 | 5 18.50
. FAULK FAITH 06/18/2018 12-M0O CLERICAL 22115 20.96
gra p h W|t h th e x-va | u e GOODEN GIESELA 04/28/2016 12-M0O CLERICAL 434 |5 18.87
. " . ) HOMKAMP HEATHER 05/12/2020 12-M0O CLERICAL 0.31 )% 18.36
ISLE ISABELLE 02/25/2008 12-M0O CLERICAL 12.52 | B 20.88
be I ng Yea rs Of Se rVICe JOHNSOM JACQUELINE 08/23/1995 12-MO CLERICAL 25.03 | % 23.20
KARTHAUSSER KATHY 08/30/1998 12-MO CLERICALL 2101135 22071

and the y-value being

I(Hourly Raten - Hourly Rate Review for Admin Assts. 'I:
. . $23.00 = -
* After inserting our 20 P Y
equation and R2? value, Sl o N e
we can begin to draw S " *
conclusions e

Years of Service

%
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate
ACKERMAN  ANNA 06/28/2016 12-MO CLERICAL 418 | % 18.60
BARKLEY BECKY 08/28/2003 12-MO CLERICAL 17.01 |5 2209
. . CALLAHAN CAITLYN 08/30/2000 12-MO CLERICAL 20015 2208
® The equat|0n from th|$ DOWNER DAWN 02/23/1999 12-MO CLERICAL 2152 | % 22 51
. ERTL ELIZABETH 08/27/2008 12-MO CLERICAL 12.01 | § 18.50
data set Is: FAULK FAITH 06/18/2018 12-MO CLERICAL 22115 20.96
GOODEN GIESELA 04/28/2016 12-MO CLERICAL 4345 18.87
HONKAMP HEATHER 05/12/2020 12-MO CLERICAL 0.31|5% 18.36
ISLE ISABELLE 02/25/2008 12-MO CLERICAL 1252 | § 2088
JOHNSON JACQUELINE 08/23/1995 12-MO CLERICAL 2503 |5 23.20
y —_ O 1 7 3 9x -|— 1 8 5 2 3 KARTHAUSSER KATHY 08/30/1999 12-MO CLERICAL| 210115 2207}
Hourly Rate Review for Admin Assts. +
$24.00 ;4
i 523.00 L
* Based on this subset of o
. 522.00 *® B Y
employees, the starting S o0 | g et
o
1 > 52000
wage is $18.52 per hourly, e soo —
. [} ] T = __.--"---.ll§
with an additional sis00 ¥ *
$17.00 R==0.7036
$0.1739 added per year of e
eX p e rl e n C e - 5.00 10.00 15.00 2000 25.00 30.00
Years of Service
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate
ACKERMAN  ANNA 06/28/2016 12-MO CLERICAL 418 | § 18.60
BARKLEY BECKY 08/28/2003 12-MO CLERICAL 17.01 | § 22.09
9 . CALLAHAN CAITLYN 08/30/2000 12-MO CLERICAL 20.01 | § 22.08
° DOWNER DAVWN 02/23/1999 12-MO CLERICAL 2152 | § 22 51
The R vd I ue 1S O 7036 ERTL ELIZABETH 08/27/2008 12-MO CLERICAL 12.01 | § 18.50
FAULK FAITH 06/18/2018 12-MO CLERICAL 2215 20.96
° : GOODEN GIESELA 04/28/2016 12-MO CLERICAL 434 |5 18.87
Wlth d Vd I ue a bOve O 61 HONKAMP HEATHER 05/12/2020 12-MO CLERICAL 0318 18.36
ISLE ISABELLE 02/25/2008 12-MO CLERICAL 1252 | § 20.88
we Can ConCIUde the JOHNSON JACQUELINE 08/23/1995 12-MO CLERICAL 25.03 |5 23.20
L KARTHAUSSER KATHY 08/30/1999 12-MO CLERICALI 21.0115 22.07 |
hourly rate is indeed R

Hourly Rate Review for Admin Assts.

dependent on one’s 2400
years of service (i.e. oo - P Y
years of service is a - Sl I e

good predictor of one’s 2 8000 x
hOur|y Wage) :i; R* - 0,7036

Years of Service
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate

ACKERMAN  ANNA 06/28/2016 12.MO CLERICAL 418 S 18.60
BARKLEY BECKY 08/28/2003 12.MO CLERICAL 17.01 5 22.09

CALLAHAN  CAITLYN 08/30/2000 12.MO CLERICAL 2001 § 22,08

. DOWNER DAVWN 02/23/1999 12-MO CLERICAL 2152 § 22.51

e Data pOlntS above the ERTL ELIZABETH 08/27/2008 12-MO CLERICAL 12.01 5 18.50
I, | h FAULK FAITH 06/18/2018 12-MO CLERICAL 221§ 20.96
GOODEN GIESELA 04/28/2016 12-MO CLERICAL 434 5 18.87

Ine are employees wno HOMKAMP HEATHER 05/12/2020 12.MO CLERICAL 03§ 18.36

. . ISLE ISABELLE 02/256/2008 12.MO CLERICAL 1252 5 20.88

dare pa|d h|gher than JOHNSON JACQUELINE 08/23/1995 12.MO CLERICAL 2603 5 23.20
KARTHAUSSER KATHY 08/30/1999 12.MO CLERICAL 2101 § 22,07

average for similar years
of experience

Hourly Rate Review for Admin Assts.

* Data points below the
line are employees who
are paid less than
average for similar years
of experience

Hourly Rate
L
(=]
=
[e]
=]

y=0.173%9x+ 18.523
R*=0.7036

15.00 20.00 25.00 3000

Years of Service

%
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate
ACKERMAN ANNA, 06/28/2016 12-M0O CLERICAL 418 3 18.60
BARKLEY BECKY 08/28/2003 12-M0O CLERICAL 17.01 % 22.09
CALLAHAN CAITLYN 08/30/2000 12-M0O CLERICAL 2001 % 22.08
1 H DOWNER DAWN 02/23/1999 12-MO CLERICAL 2152 % 22.51
°
Hypothetically, if the employee | &n SLPABETH 0020 1240 GLERICAL 201 s
1 1 FAULK FAITH 06/M18/2018 12-MO CLERICAL 221 5 20.96
Wlt h 12 ¢ O 1 yea rS Of Se rVI Ce GOODEN GIESELA 04/28/2016 12-MO CLERICAL 434 3 18.87
1 1 HOMKAMP HEATHER 05/M12/2020 12-M0O CLERICAL 031 % 18.36
m a kl ng S18 * 50 a S ked fo r a ra Isel ISLE ISABELLE 02/25/2008 12-M0O CLERICAL 1262 % 20.88
1 JOHMNSOM JACQUELINE 08/23/1995 12-M0O CLERICAL 2603 % 2320
a rea SO n a b | e Sta rtl ng KARTHAUSSER KATHY 08/30/1999 12-M0O CLERICAL 2101 5§ 22.07
consideration would be: | |
Hourly Rate Review for Admin Assts.
-
y = 0.1739x + 18.523 . e
5 T
y = 0.1739(12.01) + 18.523 2o -
518.00 v=0.1739% + 18.523
$17.00 R? = 0.7036
$16.00
- 5.00 10.00 15.00 20.00 2500 30.00
y p— S20.61 Years of Service
o A
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Hourly Wage Review

Last Name First Name Hire Date Job Code Description Years of Service 2020-21 Hourly Rate

ACKERMAN  ANNA 06/28/2016  12-MO CLERICAL 418 § 18.60

BARKLEY BECKY 08/26/2003  12-MO CLERICAL 17.01 $ 22.09

CALLAHAN  CAITLYN 08/30/2000  12-MO CLERICAL 2001 $ 22.08

’ DOWNER DAWN 02/231999  12-MO CLERICAL 2152 2251

* Per the data, the employee S ERTL ELIZABETH 08/27/2008  12MO CLERICAL 1201 § 20.61
FAULK FAITH 06/18/2018  12-MO CLERICAL 221 5 20.96

new rate of pay would be GOODEN GIESELA 04/28/2016  12-MO CLERICAL 434 % 18.87
HONKAMP  HEATHER 05112/2020  12-MO CLERICAL 031 § 18.36

SZO 61 ISLE ISABELLE 02/25/2008  12-MO CLERICAL 1252 20.88
. JOHNSON JACQUELINE 08/231995  12-MO CLERICAL 25.03 $ 23.20
KARTHAUSSER KATHY 08/30/1999  12-MO CLERICAL 21.01 § 22.07

 You can see that the new rate

Hourly Rate Review for Admin Assts.

is on par with other s _.
administrative assistants sa00 [P
e This assumes this employee is : om | |
worth the raise and is as Dol S —
valuable as the others s1700 | we-080s
$16.00

5.00 10.00 15.00 20.00 25.00 30.00

Years of Service

O
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Hourly Wage Review

* A regression analysis can compare employees’ hourly wages across similar
job classifications to ensure equity in wages

* A regression analysis can identify those who are paid more or less than
average

e Can be helpful when compensation increases are being administered

* There are limitations in this type of analysis

 Employees hired with prior experience and a higher wage will appear to be paid above
average

* Years of service is not the only variable that impact wages - performance matters too!

* If certain employees are outliers in your data, it may be wise to remove them for a
more accurate analysis 4
/A o
S
Community
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ln Summary

* A regression analysis can be a very helpful tool to a school business
manager

* You need quality data that has a relationship between one variable and
another
* Need help making your scattergraphs and regression lines in Excel??

* A simple search in YouTube will give you the resources you need to make it
happen

MUKWONAGO AREA SCHOOL DISTRICT
Students, Staff, Community...Building Better Schools Together
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Contact Info

Thomas Karthausser
Director of Business Services
karthto@masd.k12.wi.us
262-363-6300 ext 24102
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