A  Human Annotation Details

In fig. 6 we provide a screenshot of a website we
built for human annotation. You can see there an
example of an instance to annotate as well as the
questions which were shown to the annotators.

Payment details. Prolific only allows to set a
fixed rate for the task completed by the annotator.
So, we first estimated how long it takes to annotate
100 instances and to read all the instruction, and
we would set the rates accordingly to get an aver-
age of 10.5€ per hour. However, in reality some
annotators would be faster than anticipated, so the
actual average (total payment divided by total time
spent) is about 10.7€ per hour.

B Full Automatic Evaluation Results

In table 5 we provide all the automatic evaluation
results of all the models on all of the test sets for
Russian. We can see that for Russian models all
metrics favour the Interno model. In table 6 we
provide all the automatic evaluation results of all
the models on all of the test sets for English. Only
for KELM-E+P we see that different metrics favour
different models, however the difference for TER
and BERT metrics is not significant.

As according to table 2 KELM-E+P is also bal-
anced regarding the input graph size, we decided
to also additionally provide BLEU scores by each
graph size for this benchmark for both English and
Russian. The graphs in fig. 7 illustrate those re-
sults. We see a well expected drop of performance
for all English models with a graph size increase.
However, we do not see the same drop for Rus-
sian models. This may be due to the overall poorer
performance of Russian models on unseen data.

C Graph sizes in Kelm-E+P

We provide graph sizes distribution in Kelm-E+P
depending on each ratio range in table 7.

D Error Annotation Examples

We show some of the annotated examples of gener-
ated texts in English (table 8) and Russian (tables
9 and 10). We highlight there the specific issues
which led to annotation of the specific error. Note,
that normally each generated text may have several
problems, in the table we only highlight the one
which illustrates the specific error. We also pro-
vide translations for Russian examples (except for
"garbage" category).

E Full Qualitative Analysis Results

We present all the ratios of errors and good in-
stances across all models, benchmarks and lan-
guages in table 11. We also show a progression of
a ratio of each error for each model on KELM-E+P
benchmark for English (fig. 8) and Russian (fig. 9).



Evaluating the alignment between text and data Home Annota

L,

The Battle of Fowltown was fought in the United States in the state of Georgia. Subject Predicate Object
Battle of located in the administrative territorial | Georgia (U.S.
Fowltown entity state)
Battle of .
country United States
Fowltown

No omission. No addition. Repetition. Fluency.

Looking at each element of the Data in turn, Looking at the Text, is all of its Is any content Please rate the text shown in terms of fluency on a scale of 1
does the Text express each of these content expressed in the Data in the Text to 5 where 5 is the highest (best) score. Highly fluent text
elements in full (allow synonyms and expression? (Allow duplication of unnecessarily ‘flows well' and is well connected and free from disfluencies.

aggregation)? content.) repeated?

Figure 6: A screenshot from the annotation website we built. Evaluation of a text-data pair.
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Figure 7: BLEU scores for different graph sizes in KELM-E+Pfor English (left) and Russian (right)



Model ‘ BLEU1 chrF++1 TER| BERTP{ BERTR?1 BERTF1*t

ru-WebNLG All

mTO 52.227 0.685 0.397 0.915 0.910 0.912
mT5pqee,r¢ | 51.861 0.684 0.393 0.916 0.909 0911
mT5,4rge, 11 | 51.954 0.686 0.401 0.914 0.908 0.910

Interno 53.668 0.694 0.373 0.921 0.913 0.916

Cunl 48.503 0.673 0.439 0.902 0.897 0.898
ru-WebNLG E

mTO 17.51 0.457 0.777 0.82 0.821 0.82
mTS5pqc, 1 17.212 0.438 0.787 0.814 0.81 0.811
mT5;4rge, ft 15.1 0.439 0.87 0.792 0.805 0.798

Interno 22.427 0.486 0.649 0.858 0.851 0.854

Cunl 17.016 0.426 0.765 0.804 0.805 0.804
ru-WebNLG C

mTO 11.193 0.175 0.931 0.754 0.755 0.753
mTS5pqc, 1 11.272 0.177 0.854 0.756 0.755 0.754
mT5,4rge, ¢ | 11.289 0.176 0.928 0.746 0.748 0.745

Interno 23.019 0.422 0.653 0.84 0.819 0.828

Cunl 11.658 0.289 0.814 0.757 0.758 0.757
KELM-E

mTO 11.318 0.311 0.876 0.781 0.79 0.785
mT5pgse, 1t 10.121 0.296 0.943 0.767 0.781 0.773
mT5,4rge, ¢ | 10.989 0.306 0.957 0.761 0.776 0.768

Interno 17.569 0.355 0.692 0.818 0.79 0.803

Cunl 10.779 0.307 0.893 0.773 0.788 0.78
KELM-E+P

mTO 6.811 0.284 1.314 0.73 0.747 0.738
mTS5pqc, 1 7.483 0.284 1.178 0.734 0.749 0.741
mT5;4,ge, 1t 7.768 0.284 1.225 0.723 0.742 0.732

Interno 12.391 0.355 1.055 0.78 0.777 0.778

Cunl 7.725 0.294 1.08 0.74 0.756 0.747

Table 5: Automatic evaluation results on Russian benchmarks



Model | BLEUt chrF++1 TER| BERTPt BERTR1 BERTF17

en-WebNLG
T5 52.569 0.680 0411 0.958 0.955 0.956
mTSpqee,r¢ | 44.163 0.627 0.575 0.942 0.941 0.941
mT5;pge,r¢ | 44.019 0.634 0.558 0.942 0.942 0.941
CP 53.81 0.692 0.401 0.959 0.956 0.957
KELM-E
TS5 4 47.554 0.764 0.346 0.96 0.967 0.963
mTS5pqee,r¢ | 31.694 0.66 0.645 0.938 0.946 0.942
mT5;4rge. e | 32.086 0.675 0.541 0.941 0.947 0.944
CP 46.629 0.755 0.368 0.959 0.965 0.962
KELM-E+P
T5 4 39.037 0.685 0.566 0.946 0.955 0.95
mT5pq5e. 50 | 23.794 0.566 1.007 0.913 0.927 0.92
mT5;4pge,re | 24.419 0.581 0.928 0.915 0.931 0.923
CP 38.863 0.683 0.553 0.946 0.956 0.951

Table 6: Automatic evaluation results on English benchmarks, i.e., WebNLG data (WebNLG: 2020 challenge
test set), and two new created benchmarks for text generation from KELM.
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Figure 8: Each error progression on KELM-E+P dataset for English.
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Figure 9: Each error progression on KELM-E+P dataset for Russian.



. Graph size | >l 3|4 5
Ratio
(0.5, 0.6) 0 0 |86 |33 21
0.6,0.7) 1 [47]91|29| 22
(0.7, 0.8) 0 0 |42 |82 109
(0.8,0.9) 0 | 42|42 |49 | 49
0.9, 1.0) 175 | 38 | 34 | 64 | 37

Table 7: Graph sizes distribution in each ratio range in
KELM-E+P



Error

Graph

Generated text

Addition (Drenova (Prijepolje), instance | The city of Prijepoli in Serbia is located
of, Human settlement), (Dren- | in the city of Prijepoli. It is a settlement
ova (Prijepolje), country, Serbia), | located in the area of Prijepoli.
(Drenova (Prijepolje), located in
area, Prijepolje)

Omission (Rybakowo, Warmian-Masurian | Rybakowo, Warmian-Masurian
Voivodeship, instance of, vil-| Voivodeship is located in Gmina
lage of Poland), (Rybakowo, | Srokowo, Poland.

Warmian-Masurian Voivodeship,
country, Poland), (Rybakowo,
Warmian-Masurian Voivodeship,
located in area, Gmina Srokowo)
Repetition (Travis Heights, Austin, Texas, | Travis Heights, is a neigh-

instance of, Neighbourhood),
(Travis Heights, Austin, Texas,
country, United States), (Travis
Heights, Austin, Texas, located
in area, Austin, Texas)

borhood in the U.S.A. and is located in

Entity distor-
tion

(Sandy , occupation, Um-
pire (cricket)), (Sandy ,
sport, Cricket), (Sandy ,
occupation, Cricketer), (Sandy
, sex, Male gender), (Sandy
, given name, Sandy (given

Sandy is a Male who was given
the nickname *Sandy’...

name)), (Sandy , family
name, ( surname ))
Property un- | (Elliott, Illinois, , Vil- | Elliott is located in Illinois in the United

derstanding | lage (United States)), (Elliott, | States. It the Village in the
Illinois, country, United States), | United States.

(Elliott, Illinois, located in area,
Illinois)

Topic change | (James Baines (clipper), instance | The clipper James Baines, was a
of, ), (James Baines (clip- | member of the shipyard of the United
per), country, United Kingdom), | Kingdom, was assembled in Boston.
(James Baines (clipper), location
of final assembly, Boston)

Complex (Palaistra, Florina, instance of, | Palaistra, Florina is located in Florina

text Human settlement), (Palaistra, | Municipality, Greece and
Florina, country,  Greece), human settlement.
(Palaistra, Florina, located in
area, Florina Municipality)

Garbage (Henuttawy (princess), sibling, | The twelid of the twelid of the twelid of
Menkheperre), (Henuttawy | the twelid of the twelid of the twelid of
(princess), family, Twenty-first | the twelid of the twelid...

Dynasty of Egypt), (Henuttawy
(princess), sibling, Masaharta)
Good (Brian Mallette, weight, +84 kilo- | Brian Mallette’s weight is +84 kilo-

gram)

gram.

Table 8: Error annotation examples for English



Error \ Graph Generated text
Addition (Leipzig-Schonefeld, instance of, | I'epmanckuit ropos Jleiinmur-1onedens
Ortsteil), (Leipzig-Schonefeld, | naxonurcs B paiione Jlefiniura u naxoaur-
country, Germany), (Leipzig-| ca B obsactu Jleitnmura. B ropome ectn
Schonefeld, located in area, | Oprcreil.
Leipzig) Translation: The German city of Leipzig-
Schonefeld is located in the district of Leipzig
and is in the region of Leipzig. The city has
an Ortsteil.
Omission (Hypermarcas, industry, Pharma- | Komnanusi  "Hypermarcas dapmaries-
ceuticals), (Hypermarcas, type, | TudecKasi KOMIIAHWS, KOTOpas UMEET
S.A. (corporation)), (Hypermar- | nodyepuioro  kommauuio  "Mantecorp".
cas, subsidiary, Mantecorp), | "Hypermarcas"umeer 10252 corpyauuka u
(Hypermarcas, net income, | romoBoit moxom 108600000.
108600000), (Hypermarcas, | Translation: Hypermarcas is a pharmaceu-
number of employees, 10252), | tical company which has a subsidiary Man-
(Hypermarcas, product, Health- | tecorp. Hypermarcas has 10252 employees
care) and has an annual revenue of 108600000.
Repetition (Parliamentary Entitlements Act npussn Ilapma-

1990, country, Australia), (Parlia-
mentary Entitlements Act 1990,
instance of, Act of the Parliament
of Australia), (Parliamentary En-
titlements Act 1990, applies to
jurisdiction, Australia)

MeHTCKU akT 1990, KOTOPBI OTHOCUTCS
K opucupygennun B Ascrpaiaun. OH 6bLI
[IPUHST

omybiukoBad B AKTe

u OBbLI

Translation:

passed the Parliament Act 1990, which relates

to jurisprudence in Australia. It was passed by
and was published

in an Act of

Entity distor-
tion

( Aerodrome, runway
surface type, Concrete)

Twur moBepxHOCTU B3JIETHO-IIOCA0YHOI 110~
JIOCHI B a3POIIOPTY - 6eTOH.
Translation: The surface type of the runway
at Airport is concrete.

Table 9: Error annotation examples for Russian: addition, omission, repetition and entity distortion



Error ‘

Graph

Generated text

Property un-
derstanding

(Ciudad Ayala, government type,
Council-manager government),
(Ciudad Ayala,

, 1604.0), (Ciudad Ayala,
time zone, Pacific Daylight
Time), (Ciudad Ayala, time zone,
Pacific Standard Time Zone),
(Ciudad Ayala, leader, Juan No-
lasco)

Jlunepom Ymkaro Asimax sgBisieTcs My-
HUITUITAJIBHBIN TPABUTEIHCTBO, KOTOPLIMA
YIIpaBJ/Id€TCd COBETOM U MMEET B KadeCTBE
Jymaepa Xyceitaa Hosocco. Kpome Toro, B
3TOM palioHe MOXKHO HalTU

1604,0, a Tak:Ke B HACTOSIIEE
BpeMsI B 9TOM palione - MexKIyHapoIHbIit
neab-muaep u Ilepuon Ilacuduxk.
Translation: The leader of Chicago Ayalah is
a council-managed municipal government that
has Hussein Nolosso as its leader. You can also
find is 1604.0
in the area, and currently the International Day
Leader and Pacific Period are in the area.

Topic change

(Jung Jin-sun, height, +185 cen-
timetre)

HOmxuna Sn-cana cocrasiser -
185 meTpos.
Translation:
san is -185 metres.
Explanation: While the word BbicoTa in Rus-
sian literally means "height", it is not applied
to people, only to buildings and geographical
objects, like mountains.

of Eugene Yang-

Complex
text

(Uddheden, instance of, Urban
areas in Sweden), (Uddheden,
country, Sweden), (Uddheden,
located in area, Sunne Municipal-

ity)

Uddheden wnaxomurcs B paiione Sunne
Municipality B IIBeruu u

I'OPOJICKUX PallOHOB B
IIserun.
Translation: Uddheden is located in Sunne
Municipality in Sweden and
an urban neighbourhood in Sweden.

Garbage

(Bootleg Series Volume 1: The
Quine Tapes, preceded by,
Squeeze (The Velvet Under-
ground album)), (Bootleg Series
Volume 1: The Quine Tapes,
record label, Polydor Records),
(Bootleg Series Volume 1:
The Quine Tapes, record label,
Universal Music Group)

"TIbeTpO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-
BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-
BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-
BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-
BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-BO-

Table 10: Error annotation examples for Russian: property understanding, topic change, complex text and garbage



\ # \ A O R ED PU TC CT garbage good
Results for each model

CP 30 | 0.13 02 03 0.07 007 00 0.6 0.0 0.2
Cunl 40 | 095 095 025 08 028 045 0.0 0.05 0.0
T544 30 | 0.27 033 0.03 0.0 023 003 043 0.0 0.23
Interno 40 | 057 06 032 072 022 0.1 0.15 0.2 0.0
mTO0 s 40 | 085 085 048 078 02 02 0.0 0.15 0.0
mT5pse, £t 70 | 051 051 034 044 023 0.2 0.01 0.47 0.0
mT5pqc, 110 40 | 072 0.72 042 0.68 032 032 0.0 0.28 0.0
mT5p,e, rr€n 30 | 0.23 023 023 0.13 0.1 0.03 0.03 0.73 0.0
mT5,,ge, 1t 70 | 05 049 03 031 0.13 021 0.01 0.49 0.0
mT5;47ge, f110 40 | 05 05 032 035 0.12 038 0.0 0.5 0.0
mT5;4,ge, rr€N 30 | 0.5 047 027 027 013 0.0 0.03 0.47 0.0
Results for each dataset
KELM-E en 20 1 0.1 01 01 005 01 00 0.05 04 0.45
KELM-E ru 25 1052 056 016 056 02 02 0.0 0.44 0.0
KELM-E+P en 100 | 0.32 0.35 023 0.13 0.14 0.02 0.32 0.28 0.04

KELM-E+Pen (0.5,0.6) | 20 | 0.35 035 025 0.15 025 00 045 0.1 0.1
KELM-E+Pen (0.6,0.7) | 20 | 035 04 0.15 02 00 0.1 035 0.2 0.0
KELM-E+Pen (0.7,0.8) | 20 | 0.5 05 035 0.15 025 00 02 0.25 0.05
KELM-E+Pen (0.8,09) | 20 | 025 035 03 0.1 015 0.0 0.2 0.4 0.05
KELM-E+Pen (0.9,1.0) | 20 | 0.15 0.15 0.1 0.05 005 00 04 0.45 0.0
KELM-E+P ru 125 1 0.69 0.68 038 0.62 025 0.33 0.02 0.28 0.0
KELM-E+Pru (0.5,0.6) | 25 | 0.88 0.84 0.12 088 04 0.28 0.04 0.08 0.0
KELM-E+Pru (0.6,0.7) | 25 | 0.8 0.8 044 076 04 036 0.04 0.12 0.0
KELM-E+Pru (0.7,0.8) | 25 | 0.64 0.64 048 056 024 036 0.0 0.36 0.0
KELM-E+Pru (0.8,09) | 25 | 0.52 052 04 048 0.08 0.2 0.04 0.44 0.0
KELM-E+Pru(09,1.0) | 25 | 0.6 0.6 044 044 0.12 044 0.0 0.4 0.0

ru-WebNLG C 25 1 0.88 092 0.76 064 0.04 036 004 0.04 0.0
ru-WebNLG E 25 1092 092 0.08 1.0 036 0.12 0.08 0.0 0.0
Results for each language
English 120 | 0.28 031 021 0.12 0.13 0.02 0.28 0.3 0.11
Russian 200 | 0.72 0.72 036 0.66 023 029 0.03 0.24 0.0

Table 11: Full results of qualitative analysis. A: addition, O: omission, R: repetition, ED: entity distortion, PU:
property understanding error, TC: topic change, CT: complex text. Ratio — yes / (# of instances in the category).
The # column — number of instances to annotate in the category



