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The choice of observation unit changes the dataset

1001 /P01 /Qty 2
J I Order 1001

s — {PO1, P02}

Customer C101
Orders over time
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1002 / P01/ Qty 1 {Po1}
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Attribute type: semantic meaning before numeric storage
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Binary: nominal with two states | Discrete / continuous: a different axis
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Which comparisons are meaningful?

Nominal

Ordinal

Interval

Ratio
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= /1=
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YES YES
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A binary 0 does not always mean the same thing

[ clicked =1 ] clicked = 0
Presence matters

[ fraud = 1 ] fraud = 0

Do not treat matching zeros as strong evidence in every task.
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Same world, different representations for different mining tasks

RECORD MATRIX TRANSACTION

order | customer | amount | channel 1001 -> {PO1, P02}
1001 |Cl01 | 54 | web 1002 -> {P0O1}
EVENT SEQUENCE ENTITY GRAPH
C101: view -> cart -> pay Customer --buys--> Product
09:01 09:03 09:05 Product --in--> Invoice
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Example data dictionary: values need semantics and constraints

Field Role Scale Domain Unit Null rule
order_id ID Nominal l../C.. = never
quantity Measure Ratio integer / signed* item never
unit_price Measure Ratio >=0 currency never
service_tier Descriptor Ordinal basic/premium — optional
customer_id Entity ID Nominal Coco = allowed
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validQty(r) = (isSale(r) A ¢. > 0) V (isReturn(r) A ¢, < 0).
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Event time and ingestion time are not interchangeable

09:05 10:10 11:30
Event time O O O
09:06 10:14 11:32
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Vorice = 77 7 92.86%.
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Different quality dimensions require separate denominators

ID completeness 92.9%
Valid unit price 92.9%
Unique line key 92.9%
Canonical country 100.0%
Time availability 100.0%
0:0 0:2 0:4 0:6 0:8 1;0 1.2

Observed fraction
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Observed masks show WHERE values are missing, not WHY

Scattered missing cells Entire variable / batch Structured missing pattern
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Selection of observed values can distort the estimated mean
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Mean value
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ol Ol [13,14,90] YU 48 5 [10,11,12] (pb ag ~r~fu’ s3liw! halves) of median
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Robust descriptive statistics
One large observation shifts the mean A flag is not proof of error
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Same invoice can contain distinct lines; same line key duplicated is suspicious
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Candidate ingestion duplicate

MK o v A Cany O S S NS s T 55878 55 some Oy 9 ALY K

2 K ) sdnlie o R
L;\}\jé} J}ig Jl.u &Jdlﬁ&(\jﬁ R E% ‘f’.ﬁﬁf)‘u")" ‘Ja.-)}:'{\.;}b b 1008 :MQLJJ
:‘)szJ CJJ ‘f:{ g.)L.ao- ‘)‘)},b&- r.\c/Jja:-MuL")s .Llé};\ .Jﬁd J))T}ut"i\.‘. PO3 L;YK



SV PV ST TR o3ls CoaS 5 QUL ‘e92 S

él{ QL?;.:” Lb.ﬁ- 6.)\.133' tf. u:}j é.ﬁ :\Nﬂ\.g- ).) Lﬁ\ 6.)}51 QLY\; 6‘49)5' LJ,’IA}.C )J C,.,w‘ ng PO3
A3l 035 Ay Lol & & ¢uS” Ol 1y bles 5y Nlge 2l OB als

o3ls i, Qlne 5Ll oAy

oS KA Jode K plel 1 olus,liilial caw g2 TR Lgi.b 5 WOy S able 45 S8,
Gld 3 5 o B bl doly L e 2087 Gl b (3LuOlusS Ll aall dde
bl d\«iﬂ Olge Al s YK g5 (a8 2 Ol C,.i.'( LYK rb ool r@\ SR
Lase cpndir slaosls y3 vt OL Cus g ge Slins 4 caud (L: Ol caBl adls O plane

wlewasS Jis o~ cslayln) 51 )l 4l 5 (Provenance)

Simpson JL".A 4::,;0 5})‘}} ba}f w"{j Q.Y

O glate \Ad’\'gﬂfj) C}; & 5 ol d"\.aa)fr,j C)ch*, coals L}:l;).) sl gl s ) &
dadlze lgioy 4 «laly o}f > yB s A LS:IJJ;" Glolw 9 cdiwe OAd 005 gl vl
Nshg oslimal ooy IVl gl Laib il T lu bs bl 4 S

Brj S/3s»B Ar; Kl A os5

80% 72/90  90% 9/10 Ol

10% 1/10  20% 18/90 Ll4és
73% 73/100  27% 27/100 _af

A‘b})\}j’a o)f BE) 0.9 > 0.8 \J") “:’“N‘J:f' A OLNT o}f 2 .A.\»/hdl"/ Lé"“" 5.:..»15’-
Aa A S s e 035 4 doy Osd |y bt 22 1L 02 > 01 1) cCul A

s LALE ek (7241)/(90 4 10) = 73/100 4\, B 'ij (9 + 18)/(10 + 90) = 27/100
ol 00 o sSme S

)



SV PV ST TR o3ls CoaS 5 QUL o S

Simpson reversal: A wins in both strata, B wins in pooled data
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