@ WILLAMETTE

@ UNIVERSITY

Introduction Exploratory Data Analysis Analysis Analysis Continued
Topic Pay and Location: Budget and Total Pay Location and Agency Entry Position
We worked collaboratively with Professor Tim Johnson from the Atkinson . Employees who started their careers in General Services and Support
Graduate School of Management to analyze 40 years worth of public EDA: Pay and Location AEIEgR el CEE AN I Pal DVerCareer Ly Legatlon | o Work saw a high percent change in pay over their career
s 1 | F~ u edian Percent Career Pay Change .
policy data. In particular, we worked to determine factors that affected ™.t [ _ .
3 ¥ § o
career advancement among government employees. . | 10,000 Compared these. graphs with an occupation that sav\{ more normal
Data Top Ten Employee Budgets . / percent change in pay over careers — Language Specialists.
. . . - SR \ s . | * Both histograms displayed a similar trend
We were provided with Central Personnel Data Files from 1973-2014 - e e — Lol ST I ¢ o AR ey 5 Play
which included information about all non-sensitive employees of the U.S. AisuouERoU: E— % e o TR RS SN G TP General Services had a larger range
executive branch. sous — g PRI DO VCx ng? » Scatterplot of General Services showed a few individuals
rorT coLLins [ . - & . (& g g 8a. P4 3] . . .
Goal T e — ‘“ﬁf 3 . 8 gt @ L with sharp pay increases over their careers
— on 20N 4004 SO 20N icom 120M 140M 160M 180M 200M 220M 240M 260M 280M 300M ks ?'h"“ o ® : 2 » - a o O . o0 v "
. . . . . oM 20N o %«L ‘o d g ‘,’_\,o; %; . :.,c- 0 i o g “ ot Q o . . . .
We aimed to answer our research questions while also developing a firm Y D B D S 5 ) Sin Scatter plot of Language Specialists indicated steady pay
. . . | B N . e® - h“?%* 040 0 La ; °Q.abv.--<. . op” 1 .
understanding of data science research procedures. To do so, it was Location and Total Pay ($3,453,417,625 Total) SIS g0\ g0l L% INCrease over careers
necessary that we cleaned, visualized, and analyzed the data to identify | i P
patter‘ns and relationShipS in the data. %, : g General Services and Support Work: Histogram of Percent Change of Pay Over Career Language Specialists: Histogram of Percent Change of Pay Over Career
Tools | N _
Python provided the best capabilities for our analysis. We used the e -7 | TN - o
Pandas package to load and analyze our data. In addition, we used R to | § oo i
load in and convert larger data files to .csv so they could be analyzed in o o o S o i S A e e, s W S o S oo :
keeps non-Null values only. 2000
Python. 200
Average Pa : . : : : : : : :
5 y  We identified locations and agencies with particularly high median percent ‘ R w00 o wm o m™ o w w w
change in pay over employee s careers.
Research QUEStIOnS EDA: Pay and Location * A number of locations with high percent median change in pay were Rural
D eve I O p m e nt Age n C i e S . General Services and Support Work: Year vs. Pay colored by ID Language Specialists: Year vs. Pay colored by ID
. . .....: 120000 ..z:..:
What IS the Influence Of managers On Ca reer advancement? Average Pay for Locations with =300 employees Top Ten Average Pay (locations with owver 100 Rural Development. Histogram of Percent Change of Pay Over Career - o ce®?® ..S:"‘....
2. How does an individuals entry position shape career (rotlrarmas3e0.0s® e ! A o ety il
. ARLINGTON _ boeawien 1 Soo al® _.~ H?“: ot i |
5 yP P . 7 e ————————— Rural DEVEIOpment Agencies 250000 w"‘,.4‘-7”.:3»4 oo '.!!,":.,w' 4
advancement: vy : g P 1 et T Z o8febghonurii i U
indivi - - } L — * Approximately 12,000 ,, e ogghRYT | IR
3. How does an individuals geographic location shape career 010 ———————— individuals wh ked for th o B JaanfA ¥ 11 atcteina i?
e ———— individuals who worked for the Lcess ae AT wo | st BRRATHT gt B0
advancement? PORTLAND I — N 5 ad— 9::5..‘,,'_,\,: ! | oo g QRRR"L 1 L ilxa HERage .
Rural Development Agency saw g oo =t oo | RRESRREL 1 L {0 Rneeene e
. . z 0 RSPV ORTE VT, "0 e@e® eeseee eyvyvy ‘¥
. : a 9000% increase in pay over : I - 'ms T
< . 100000 Yoar Year
) £ their career.
Data Cleanlng : * |Indicated the possible existence 00
o e T of an employment program.
0
. e . . . e . . 0 2000 4000 i i EDOO 10000 L ol L
The original data consisted of 40 individual text files representing a Petcent Change o Pay Oer Carer Prellmmary Conclusions and Next Steps
year from 1973-2014. Data was coded according to Office of Personal
Management standards, and not consistent throughout the years. Preliminary Conclusions
ldentifying Career Advancement Trends by Location and Agency * Entry position, agency, and geographic location have an affect on
career advancement.
007569197309304#
HASH AR RSB L3M SR H040 00041 [ ]
Percent Change in Pay | | Next Steps
”F';SHU S0+ s o1s0s1eras0ans ‘ | ' Median Percent Change in Pay Over Career By Agency 7
rpsesarsin LN S ool1io] R b — * Investigate the causes behind specific locations, agencies, and entry
A 9650 04 11 " o T : : ; i
weoas s 0T L | positions having higher median percent change in pay over careers
?;#igg;;;j;i;;};" ‘Egmﬂaig;####i;?ﬁa ) U 1e7 Histogram of Percent Change of Pay Over Career .
o1 esoia going forward.
*NF 45-49 20-24 12
st LI S0 00161526 @ * Conduct a thorough analysis of all variables to fully
201 ##1811A PAGSO 72 . . .
Fdoas 2000 o0 BT 10 Q@ o understand what is leading to these high values.
0104798 51DJ02197309  00795119730930
" 8840 L3M 110010001090 00051 i i
e ey N * Examine influence of managers on career advancement.
*VF 25-29 50+ -
e TR ; &  We will need to develop a method for identifying
0 ##1811 or o
WF 3539 1000 o o BT ° 1 2 > ¢ ° ° £ departmental managers and break down the data set into
(kali-rolling)root@locathost:/home/jimlahey/ 0 000319176 009520 AA00 197309 0095 201973 0930 . .
o different groups of employees by their manager.
1 000903734 026000 AAD00 197309 0260 001973 0930
2 001122701 010471 AAD00 197309 0104 711973 0930 s @
3 001585368 026000 AAQ0 197309 0260 001973 0930 I .. i oA
4 001766366 020357 AA00 197309 0203 571973 0930 0 - - - o0 e e vee o REfe rences
5 001860289 026000 AAD0 197309 0260 001973 0930 Percent Change of Pay Over Career
& 002415114 026000 AA00 197309 0260 001973 0930
: i Pandas for Everyone: Python Data Analysis. Pearson Education (US), 2017.
2 002450095 016822 AADD 107300 0168 891973 0630 * Career: employee that appears in data set more than once i y y y (US),
8 003529227 009520 AAOO 197309 0095 201873 0930 « Career advancement can be measured by base pay and grade variables. * Farm Credit Insurance Corporation had a median of approximately 2000
o e e . . )) .
9 003712002 007694 AAO0 197309 0076 941973 0930 . We defined a variable that tracks an employee’s change in pay over percent increase in pay over career, as compared to the rest of agencies that OPM Personnel Documentation G.wdance. U.S..Off/ce ofPerson.nel
10 003755953 016682 AAO0 197309 0166 821973 0930 their career ranged from 100-1000 percent. Management, www.opm.gov/policy-data-oversight/data-analysis-
£ : : - ‘s - - - documentation/personnel-documentation/
. . ® .
Steps —  Used pandas package in python to create pivot tables that |dentified five Iocr?tlonlf with S|§n:|cantly hlgher median percent change in
* Read data set into Python and parsed columns organized the basic pay for each individual pay over career than the rest of the population.
_  Calculated ¢ h from the diff :  Davis Dam, Big Rapids, Ogalla, Newark Valley, and West Feliciana Cheng, Haiyan. Willamette University Computer Science.
. Deleted individuals with “ ” : h 3 HEH or *** alculated percent pay change from the difference in pay . )
eleted individuals with “nonsense™ entries such as ## or - saw a median percent change in pay over careers of
Seleted individuals with onl ’ between the first and last years worked . v 10.000
* Deleted individuals with only one working year o approximately percent. ' i
_  ~3.2% of data lost due to missing values , Johnson, Tim. Atkinson Graduate School of Management.
* Looped through folder and completed process for all 40 data sets




