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1. Goal and scope
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AOverall goal of the project is to design a suite of tools for automated data
quality assessment of data in the ecoinvent data base, as a pilot, including
identification of outliers, missing values, and erroneous or misleading
entries of various forms. In the design, both effort for applying the tools as
we | | as results that can be expect

The designed suite shall later on be applied for the complete ecoinvent data
base [ é]

Flexibility, and required knowledge for applying the suite, shall be considered
during the design when evaluating different possible solutions. The
development will consider test cases in order to be able to give qualified
esti mates on required effort and o

(project goal and scope)
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A goal and scope

- find errors

- find structures and patterns

- think towards a validation suite
for ecoinvent data.
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2. Approach and applied
procedures
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Approach: Principles

- all ecoinvent data considered (from ecoinvent.org website
XML files, system and unit processes, only single
output processes, V 2.0)

- data imported into a relational Access database

- queries conducted on the database

- database further analysed in R (statistical software)
- whereever possible practical examples

- types of interesting different analyses covered

- no claim for completeness, (pilot!)

A extend, living system
(3rd party 1 nput, l1st exper
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R: Output

One- sample Kolmogorov - Smirnov test

TeXt data: d_Cesium[[5]]
D=1,p -value<22e -16
alternative hypothesis: two - sided
Graphics = =- °
o} o °
8 .
R e
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CO2-eqv. [kg]



Math. analysis of ecoinvent data

A.. Ciroth, October 1, 2009 G re e n De LTa Tc

R: StatET Plugin
Eclipse plugin availabld more comfortable editor

= StatET - R test project/ersteRVersuch.R - Eclipse Platform :
File Edit Source Mavigate Search Project Run  Window Help
Ci- F-0-@&- B LR 55 | e stateT »
5P E3 = O | [F] ersterversuch.k 52 = 0)(2= ouine 22 =15 = % =5
= PN o pkg
=
4 “— phy
5 r i local ({pkg <- select.list(sort(.packagesiall.available = TRUE)]] o channel
. ]
3 1DJ scospol: if (nchar (pkg) ) J..ibrary [pky, character.only=TRUE)}) o thm_U
e 1DJBCDS|JUIE channel - odbcConnect ("ecoinvent RAccess")
i lgdelchPI Lk U <- sglFetchichannel, "gry thwn SubCat Cat”, colnames = TRUE, rownsmes = FALZE, max=
+k_jEXCE|TDF ;S”l titkm U[[1]]~tkm UL[4]])
£ 7J javax.se oxplo = _
H 7‘J mapping
4 k—‘_Jr org.apar
= " =
+-%= org.eclp
£ 7‘J org.eclip < 3
wad i . =
+ !7.1 org.eclp 2 Tasks | & Console 22 - wGE 2 B--° -0
2 ’jd Drg.ec:fp R_Console [R Console] R ¢ R ConsolefRterm ~ Ci\ProgrammelRYR-2,8, 1bintREerm, exe (08,05,2009 03:01:34) <ide=
+-%=% org.eclp FT R IS L T T T .
5 argeeclp) |||> S¥s.getpid()
+-1=F org.eclp [1] 400
#-2 org.eclp > local ({pkg <- =elect.list(sort(.packages (all.availakble = TRUE]]]
-2 org.eclp + if (nehar (pkg) ) library(pkg, character.only=TRUE)})
+ ‘:7‘1 org.eclp > channel «<- odbcConnect ("ecoinvent Access")
+-1=F org.edlip = 1=
o1 org.eclp [1] "channel"
-5 org.eclip > thkw T <- sglFetchichannel, "gry tlwm SubCat_Cat", colnames = TRUE, rownsmes = FALZE, max=0)
-1 org.eclip > 1=1]
¥ argeecip || [1] "channel" "t Ur
+ ‘,j‘J org.eclip > CAaC ("3ynchS5ZZ58063521481n™)
#72 argecip | |SYnch52258063521481
-1 org.eclip > 1=1]
+ ‘,jj arg.edlip [1] "channel™ "tkm U
+-12 arg.edip > boxplot (tkm U[[1]]~tkm TL[41]1)
+ 7‘J org.eclip >
e ‘:7‘J org.ecliply ||| =
\
< > <
0~ 0items selected
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(what Is explorative data analysis?)
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(what Is explorative data analysis?)

Nexploratory data anal ysis i
restricting one's self to the planned analydiailing to
accompany it with exploratioinloses sight of the most

l nteresting results too frr
[Tukey 1977, p. 3].

A Explorative. Unplanned. Keen on learning about the
data at hand. Few, if any, own assumptions about data.
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EDA: Applied methods

- Boxplots

- Scatter plots

- Stem and leaf plots
- Matrix scatter plots
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EDA example: Boxplot

Transport effort in [tkm] for
selected processes

T T T T T

agricultural means of production agricultural production chemicals construction materials construction processes
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EDA example: Boxplot

Transport effort in [tkm] for selected processes
A check of the construction processes

|#] Microsoft Access - [qry_tkm_SubCat_Cat : Auswahlabfrage]

/o

__I-"j Datei Eearbeiten Ansicht Einfigen Format Datensitze Extras  Fenster 7

Frage hier eingeben - . 0 X

iR B A Tk Ga 9 o) AL ELL Y ] F=F=RalCN
Summevunmean\/alue| Input? | Process_name Process_categary | Process_subCate
» -1 electronics for control units construction processes buildings
0,000000417 -1/ crushing, rock construction processes machinery
-7 5995 -1 power sawing, without catalytic converter construction processes machinery
-7 5995 -1 power sawing, with catalytic converter construction processes machinery

Datensatz: (14 1 [ 0] von 4 (Gefilbert) <

Daterblattansicht

FLTR HF
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EDA example: Matrix scatter plot
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EDA example: Matrix scatter plot
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Some of the applied plausibility checks

- negative flow amounts

- Input / output quotient, per process (problem:
units)

- carbon dioxide emissions per fuel consumption

- Input and output pattern of similar processes:
missing flows In one process that appear In
other likely processes, flows that are unique for
a process
(similar process: category & subcategory)

é
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Some of the further applied statistical
analyses

- distribution tests

- regression analysis

- cluster analyses

- heat maps

- principal component analyses
é
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Distribution test

Q-Q plot (quantiles plot), CO2 emissions, left,
and Cesiurl 37 emissions, right, for system
processes



