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Daimler consists of five divisions

Daimler
Mercedes-Benz Cars Mercedes-Benz Vans Daimler Trucks Daimler Buses Financial Services
. — e

U

2017

Revenues € 94.7 bn € 13.2 bn € 35.7 bn
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Note: 2017 Revenue Group 164,330 million €, Employees: 289,321, thereof corporate-wide functions & services 10.613
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Daimler has about 289,300 employees worldwide
Regional distribution of workforce

Germany Rest of Europe
North-America Biod 172,089 41,498
34.216 — 213,587 /A
Asia
23337 I
Africa i
4,738
Latin-America .
Australia
12,535 B bos |

Status: 31 Dec, 2017
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Why KNIME?

Fast & Versatile

Easily joining different data sources

Full transparency and reproducibility

No more errors due to manual data editing

Advanced analytic features
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From Job Ads to Knowledge:
Advanced Job Analytics @ Daimler




Our Inspiration
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Use Case

Semantic analysis of 3.800 positions

Similarities and differences between jobs?

Which qualifications are important?

Clustering positions enhances transparency and facilitates active HR development
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Qualifications Q

BA/BS in Computer Science, Math, Physics, Engineering, Statistics or other relevant technical field. Advanced
degrees preferred.

Demonstrable programming experience with at least two of the following languages: Python, Java, Scala, R,
Ruby, MATLAB, SQL.

Solid knowledge and experience with a scientific computing platform (e.g. scikit learn, Weka, MATLAB)
Hands-on experience working with common DBMS (SQL, NoSQL), as well as distributed application platforms
(Hadoop).

Strong knowledge of statistical data analysis and machine learning techniques (e.g. SVM, regression,
classification, clustering, time series, deep learning).

Hands-on experience with visualization tools (e.g. D3.js, Tableau) and an acute ability to prepare and present
data in a visually appealing and easy to understand manner.

A strong voice for data integrity and reporting quality utilizing best-practices and industry standards
Excellent critical thinking, problem solving and analytical skills.

Excellent communication skills, and the ability to work effectively with others.

Ability to work with Linux-based systems and command-line tools.

Previous experience working with geospatial data is a plus.

Automotive experience is a plus.
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BA/BS  Computer Science Math Physics Engineering Statistics
programming

scientific computing platform
DBMS

statistical data analysis machine learning
classification clustering time series deep learning
visualization tools

languages

distributed application platforms

SVM regression

data
data integrity reporting quality industry
systems
geospatial data
Automotive
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Overview

Processing Stream

Data Input Preprocessing Term Selection Quantization

KNIME Workflow

DATA INPUT DATA CLEANSING DATA PREPROCESSING TERM SELECTION QUANTIZATION CLUSTERING & CLUSTER PROPERTIES DATA OUTPUT

i
!l

]
]
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KNIME Walkthrough

.
D a t a I n p u t Table Reader String Manipulation Row Filter Column Filter GroupBy

S T S

. Job advertisements

Row Filter Concatenate
Table Reader String Manipulation Row Filter  Row Filter Column Filter GroupBy \ > —»
° L4 o > Hi = >y
 JOD aescriptions L T e A /
Take only Nodé 806
Job Data 2 Create ID Direkteinstieg ~ Node 13 De-duplicate non-existing jobs
ReferencCe
Table Reader String Manipulation Filter Filter GroupBy Row Filter Concatenate

o oo e o o E*’—’WSI%WD > ':.'-‘o» :u"k;
Selection of data from a specific division N A g

° ° Reference Constant Concatenate
Table Reader String Manipulation DFS Column Filter GroupBy RowFilter Concatenate Value Column (Optional in)
. epartmen Inance ontrolling, etc . - :
[} [} . E‘>7>;[s]>7>§7>4ﬁ>—>}>—— :,*.'.» o> H— Bl
o g
Node 1011 .
Job Data 4 Create ID Node 12 De-duplicate Take only Node 802 Art Node 1121

non-existing jobs [Ausschreibung]

Check

- Relevant for extracting domain specific
knowledge A
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KNIME Walkthrough

Data cleansing
- Speech detection
Most job descriptions are German or English

Language-specific preprocessing needed

Removal of special characters
- Structuring signs [, —, :]

- Multiple whitespace, line breaks, etc.

Entferne Entferne
Speech Detection Row Filter RowiD Sonderzeichen sonderzeichen
> } > (2 > 2 # > }
MNode 829 Aufgaben Qualifikationen

Nur mit JobID JoblD

Daimler AG
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KNIME Walkthrough

Data preprocessing # 1 e

- ldentification of relevant Bi-grams with a ot

St ro n g S e m a n t I C | I n k Recode Bi-grams smllgdzgrzcna':;:;nem Tag Bi-Grams Preprocessing Dict Replacer

Y » . (¥ s (Vg e

=> “Big Data”, “MS Office”, etc. el wrerne e
ynony

Aufgaben
Aufgaben

- Replaced with concatenated representations

Strings To Decument
Row Splitter Recode Bi-grams (deprecated) Tag Bi-Grams Preprocessing Dict Replacer

- > g |
. . . . .. ) | =1 > o> » » »>
Wir suchen einen Mitarbeiter zur Verstarkung unseres Big Data Teams. > "ETL "B D %

Qualifikationen as [STTS [NE] Node 534
1)DE Qualifikatiorien Synonyme
2)EN/MA Qualifikationen
Table Creater

Wir | suchen | einen | Mitarbeiter | zur | Verstirkung | unseres | Big | Data | Teams | . = . Top Words
+*
B
[Qﬁgﬁllk?artr:::'een] CQualifikationan
Wir suchen einen Mitarbeiter zur Verstarkung unseres Big Data Teams. ) ;Eggm
)
! . 3) Bi-Gramme
Row Filter Document Viewer
Wir | suchen | einen | Mitarbeiter | zur | Verstdrkung | unseres | BigData | Teams | . W5, l
=
J
Node 1110 Node 1111
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KNIME Walkthrough

Data preprocessing #2
- String to document

Table Creator

B>

. /
Bi-Grampie
[Aufgalien]

Strings To Docurnent

Top Words

B

Aufgaben
1) Criginal
2) Cleaned

3) Bi-Gramme

le"l:ode Bi-grams (deprecated) Tag Bi-Grams Preprocessing Dict Replacer
p T
i i - e L e
e T | t
ypical preprocessing steps C e .
Aufgaben Synonyme
Aufgaben
L] L] |.
- Replacement of ms and abb t |
eplacement Or synon S dand appreviations |
I |
{ | Sirings To Document
| Row Splitter | Recode Bi-grams (deprecated) Tag Bi-Grams Preprocessing Dict Replacer
Stanford tagger Case converter  Replacer Replacer Stop word Fller  Stopword Filter  Punctuation Erasure M Chars Filter  Number Filter  Tag Fitter ' = [ W _— —
i i B . e - e i - " g — » s — "ﬁ"_' —— * bt %r
Node 352 Woh3) TemBeming | Sedzecten | G0t Blacust Node 268 Mose36T  ModedE  MNMEXYFM - Qualifikationen - _~ as [STTS [NE]) Node 534 -
‘ A A 4 \ * A 4 A * 1)DE Qualifikatiorien | Synonyme
2)EN/MA | Qualifikationen
Table Creater !
) Top Words
2o \
: -8
H Bi-Gramme L
Tagg Ing [Qualifikationen] QL:E]lIg;agtler]} ;en
[Nouns, verbs, etc] 2) Cleaned
Only words . 3) Bi-Gramme
L op word riiter With > N charactgrs N b
ower case [der, die ,etc.] [Nouns, verbs] Row Filter Document Viewer
- - |
Special character Punctuationen Number -
erasure erasure filter o >
Node 1110 Node 1111
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KNIME Walkthrough

Term selection
« Motivation

B »
§ Concatenate
Blacklist (Omtional in)
Topics
INEW] P
E
Table Creator Table Creator Table Craator
Node 1032
Red m isti m
- Reduce the number of distinct terms and keep on
Table Creator
Blacklist nitelist Blacklist
Topics B »
.
those. which reallv matter Exmcttorns  Occarence theshald Caculie S hoterms spect Tops
)
g (' - iV g
=
Node 876 Term in >= 1% der TEIDF Node 872 Dictionary tagger
Colurnn Filter Dokumente entnaien (deprecated) Tag Filter Tagging
> »
> e B> > B D
> »
Programmiersprachen
Extlude Tag lerms Keep ofily
Original Document Tor sekection selected terms
o O a [Autgaben]
- Performance
Dictionary tagger
Column Filter (deprecated) Tag Filter Tagging
» »
. . m i
- Extracting the essentials - - &
Extract terms Occurence threshold Calculate Find hot terms. Programmiersprachen
Exclude Tag terms Keep only
|Cualifikationen] >
M M Node 537 Term in == 1% der TFIQF MNode 524
- Filter out noise
Table Creator Table-Creator Table Creator Table Creator
E S B LA B »
Concatenate:
Blackiist Whitelist Blacklist (Optional in) Special Topics
Topics. -
il
| <
B
Table Creator
Node 1033
B, »
Blacklist
Topics
INEW]

Table Creator
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KNIME Walkthrough Er B W

Term selection
1. ldentification of relevant terms

« Occurrence threshold across Relative term frequency (TF)
Frequency of term occurrence
documents = 1.0% within a specific document
- Filter out unusual wordings, special cases, etc. > The more often a term oceurs

in a document, the more

Inverse document frequency (IDF)

Log-ratio of ,,Nb. of documents with
Term X* to ,,Nb. of all documents*

» The more often a term occurs
across documents, the less

. * relevant it is for this relevant it is in general
2. Calculation of TF*IDF measure oo ;
« Selection of TOp X terms The term ,,Daimler® for example is relevant for documents describing different

automotive manufactures, but not when screening job advertisements within

3. Black- & Whitelists the Daimler AG.

- Manually created, imputing knowledge from domain

experts
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KNIME Walkthrough

Quantization
» Transformation of qualitative data into
quantitative data

- Steps:
1. “Bag-of-words” creation
- Think of it as a group-by on [Document, term]

2. “Document vector” creation

- Transformation of the BoW table into a (bit-)matrix

Unique terms

g

Mide 1109
Bag of Words Creator Create document
(deprecated) vector Document Tilter
> B2 > } 2 }
MNode 525 Keep only those
Node 624 documeants, which
contain at least 2 terms
Bag of Words Creator Create document
(deprecated) vector Document filter
- > } P }
MNode 829 Keep only those
Node 598 documents,Awhich

contain at least 2 terms

nique terms

(* g

Mode 1108

Daimler AG

Advanced Job Analytics @ Daimler | 2018/11/08 | Page 19



Quantization
» Transformation of qualitative data into Document vector
quantitative data LD 7o |0 bet-.| b vz | o D 15

P B o ; o
MZ_166458 |0 0 o 0 0
. Steps: 2 0550 ; ; ; o
) MZ_171360 |0 0 0 0 0
1. “Bag-of-words” creation b P 0 : g 0
MZ_172511 [0 0 0 0 0
Think of it as a group-by on [Document, term] 17 P o 0 0 0
Z_172783 0 0 o 0 1
2. “Document vector” creation BE o B 5 ; :
MZ_173135 |0 0 o 0 0
Transformation of the BoW table into a (bit-)matrix s B o - o
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KNIME Walkthrough

Clustering i

» Grouping of jobs into clusters of comparable

per Topic

- Job tasks S
|, vﬂ

1Fi 1 | Verteilung
b O q u a I I C a I O n S Topics Node 861 | Column Filter Ausschreibung/Beschreibung
\
O e .D
| Topic extraction
Ll
Ny Node 525
~— | Mode 620

- Cluster Properties
« Multi-dimensional scaling

=
. Ta g C I O u d S ‘I_-" LDA method Node 246
| iy

- Intersection of tasks and qualifications ™ el T

" L B »
Check Quality
Node 22
Mode 817
of seorng
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Application

. . . @P\©
Multi-dimensional scaling et
. L 2 MDS Scaling
» Visualization of the relative distances
topic_1
between clusters . oo
topic_6 OpI.C_5
.topic_4
- Relevance ) topic_0
Refinement of clustering .
tOp'.C—z topic_3
Ease of job shifts between clusters .
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Application

Word Clouds

. .. . App Development
» Visualization of important terms per cluster

prozessen
aftersales prozesskenntnisse typescript projekt

beratung architekturvorgehensweise projekte marketing
- Relevance dokumentation projekterfahrung

- Description of clusters engineerir_lg _ClOUd
angularjs android swift

htmliSjavascript

sales

daton J ava vertrieb

ee technik
mathematik

- Easy to understand for non Data-Scientists

organisation

soa hasis ua emberjs

digital studiengénge gecyrity react begeisterung agile

entwicklungen delivery projektleiter sass

groovy informatikwirtschaftsinformatik
ingenieurswissenschaften
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Application

Intersection of tasks and qualifications ms“adew
» Extract the most relevant... Task cluster 1

Qualifications per task cluster
Top qualifications

Tasks per qualification cluster / J \

- Relevance o - -
Sharpen job advertisements

|dentify specialist groups
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Next Steps
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