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The Depth beyond the Lines:
Key Linguistic Features of Three Polish Poems

Danil Fokin*

Abstract. In the current study, I introduce a combination of a qualitative-quantitative
approach to discover the content of three Polish poems. The lexical content was anno-
tated on lexical, textual, affective, and stylistic dimensions and then analysed using
correlation and exploratory factor analyses. The correlation analysis plausibly reflects
how prosodic accentuation and attention guidance operate, with the main accent
(stress) in the middle of a verse and with line-final words being often shorter, pre-
enjambed, and accumulating near the line break. Poems induce not an emotional but
rather an intellectual and introspective engagement, being charged with frequent but
more abstract and less vivid lexemes. The variables included in the exploratory fac-
tor analysis were clustered into four factors: abstract-significance continuum, affective
control, lexical domain, and linear organisation. Together, they form a hierarchy of
dimensions where imageability, concreteness, arousal, and significance play a superior
role in poetic architectonics. Finally, the quantitative analysis enabled establishing
affective differences between poems, with A. Zagajewski’s poems being least dominant
and structurally open, while Szymborskas and Herberts poems use a dominant lexicon
to frame interpretational pathways and emotionally anchor the reader.

Keywords: Polish poetry, contemporary poetry, empirical literary studies, empirical
poetics, exploratory factor analysis, poetic affectiveness

0. Introduction

The poem is a multifaceted phenomenon which challenges the reader with
poetic devices, visuo-spatial organisation, prosodic organisation, and semantic
ambiguity. So, poetry is an example of “unconventional” texts (de Beaugrande,
Dressler 1982), where syntactic rules are often violated, semantics is disrupted
by reorganisation of meaning, and rhythmo-metrical patterns are key organi-
sational elements. Empirical investigation of poetry requires consideration
of the wide range of features involving lexical, textual, and affective domains
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(see Jacobs 2015; Jacobs, Kuiken 2021). Although, structural parts in poetry
are realized only in relation to other elements and to the structural whole of
a poem (Lotman 1972: 9).

To bridge literary analysis and cognitive modeling, I apply qualitative
and quantitative methods to three contemporary Polish poems. All three
poems adhere to the syntactic norms of the Polish language, use conventional
lexicon, and analogous poetic devices, such as enumeration, syntactic parallel-
ism, and verse anaphora while being devoid of rhyme regularities. My aim is
to identify interactions between linguo-stylistic features within the poetic
structure, and to uncover latent patterns underlying these relations. To
achieve this aim, I first defined properties which can be assigned to a word
which are lexical, textual, affective, and poetic, and then converted lexical
content into the measurable units.

1. Lexical variables

I selected two basic lexical properties - frequency and length. These intralexical
characteristics typically follow Zipf’s law, i.e. the principle of least effort, with
high-frequent words tend to be shorter (Linders, Louwerse 2022; Zipf 1949).
They also crucially modulate reading behavior: low-frequent words are associ-
ated with higher print exposure and vocabulary size (Jared, O’Donell, 2016;
Guasch et al. 2023), reducing speed of word recognition and reading fluency
(Justino et al. 2023; Rayner et al. 2006). Increase in word length (in letters)
leads to decreasing reading pace and rise in regressions. The similar effects are
observed in poetry reading (Fokin et al. 2022; van ‘t Jagt 2014; Xue et al. 2019),
demonstrating that these features have text independent and cross-linguistic
effects (e.g. Kuperman et al., 2024). Finally, frequency and length influence
memory-based processes in line with Kolmogorov complexity (Ehret 2018),
which links word length to the restoration of the information content.

2. Textual variables

A key structural variables in text processing are a word position in a line and a
poem. Kuperman et al. (2010) reported a wrap-up effect when reading sentence-
final words, though they did not systematically observe this effect at line- and par-
agraph-final positions. The wrap-up effect is well-documented (Just, Carpenter
1980) and has been linked to punctuation and implicit prosody (Hirotani et al.
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2006), the combined effects of punctuation and complexity (Warren et al. 2009),
or the frequency and predictability of final words (Parker, Slattery 2025).

These spatial cues not only affect visual layout but also modulate reader’s
internal prosodic representations, influencing processing speed and emotional
resonance. Previously, it was observed that metric anomalies at the stanza-final
words disrupt reading fluency (Beck, Konieczny 2021), line-final words are
read longer (Fechino et al. 2020; van ‘t Jagt et al. 2014) that might be caused
by the savoring (Menninghaus, Wallot 2021) or wrap-up (Warren et al. 2009)
effects, or stylistic devices such as enjambement. Wassiliwizki et al. (2017)
reported emotional release occurred at the end of a line, stanza, and the poem,
likely provoked by anticipation of the closure. Finally, syntactically deviant
sentences are perceived as more poetic (Blohm et al. 2018).

3. Affective variables

Lately, great attention is paid to the affective dimension of the lexicon and its
role in reading and aesthetic evaluation (e.g. Guasch et al. 2016; Imbir 2016;
Moors et al. 2013). Affective norms enable examination of lexical influence on
cognitive and emotional processes emerged while perceiving words. Recently,
affective characteristics are analysed within neurocognitive poetics framework
(Ludtke et al. 2021; Jakobs 2015).

Overall, affective word properties — particularly valence, arousal, and image-
ability - modulate readers’ engagement, emotional response, and aesthetic
appreciation. Hugentobler et al. (2021) revealed that lower semantic cohesion
produced more diverse associations among readers, which may indicate a
broader imagery space. Gao and Guo et al. (2018) reported that poetry stimu-
lates “aesthetic centers” in the brain, provoking complex emotions. Ullrich et al.
(2016) observed that affective properties modulate reader’s emotional reactions.

4. Poetic features

Among the variety of poetic tropes, metaphor, enumeration, and enjambement
crucially affect reading behavior. Rhyme, in turn, is a key aspect of poetic
prosody. Metaphor is a rearrangement of the whole semantic space and also
the gestalt needs to be solved (see Glicksohn et al. 2021). “Decoding” a meta-
phor requires the mapping between literal and figurative language layers that
may complicate comprehension (Citron, Goldberg 2014; Holyoak et al. 2018).
So does enjambement by destabilizing the syntactic weave and graphical
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organisation of the text fragment (Greene et al. 2012: 435). This inconsistency
may increase reading time and impedes understanding (van ‘t Jagt et al. 2013).
Additionally, prospective and retrospective enjambements (reject vs counter-
rejet) function differently within a poem (Delente 2024), creating a cognitive
gestalt by conflicting syntactic and versification lines (Tsur 2015; Norman
2020). The presence of enumerations benefits the rhythmical properties of
a poetic sequence. It extends the narrative space with references, serving as
stasis and motion by exhibiting various degrees of connections, cohesion, or
disintegration (e.g. Brickey 2022; Vedder 2022). Finally, rhymed and metered
poetry is perceived as more beautiful and touchable (Menninghaus, Wallot
2021), distributes sensual experience (Johnson-Laird, Oatley 2022), and evokes
more intense emotions and aesthetic appreciation (Obermeier et al. 2016).

The present study

Despite the increasing interest in empirical approaches to poetry, the rich
Polish poetic tradition remains underexplored within the empirical poetics
framework. In 2014, Opara (2014) applied quantitative methods to investigate
the change in preferences of grammatical rhymes in Polish poetry. Grabska-
Gradzinska et al. (2012) compared English and Polish literary texts and
found that poetry and prose show a scale-free network structure. In such
networks, most words have few connections, while a small number of key
concepts are highly connected and dominate the structure (Nodus Labs 2012;
Solé, Valverde, 2012). Osowiecka and Kolanczyk (2018) found that reading
Szymborska’s poem Utopia enhanced participants’ creative thinking, in con-
trast to non-literary texts such as cookbooks. This finding supports Hanauer’s
(1998) hypothesis on genre-specific cognitive effects.

However, these isolated studies did not employ a mixed-method approach
nor address the structural and multidimensional features of poetic texts. Thus,
the number of quantitative research on Polish poetry remains limited. To my
knowledge, this is the first empirical attempt to analyze and to cluster lexi-
cal, textual, affective, and poetic features relevant for the reception of Polish
poetry.

The study is driven by the following research questions:

1. How do lexical, textual, affective, and poetic features interrelate in

selected poems?

2. What latent factors can be identified through exploratory analysis, and how

do they reflect the structural and emotional architecture of the poems?
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3. What insights about poetic structure emerge from analyzing the mul-
tidimensional configuration of these features?

By addressing these questions, I contribute to a deeper understanding of poetic

architectonics, creating underpinnings for further broad research on Polish

poetic material.

Materials and Method

Stimuli

In the study, the three poems were selected: W. Szymborska’s “Muzeum”
(Museum), Z. Herbert “Méj Ojciec” (My father), and A. Zagajewski’s “Z
zycia przedmiotéow” (“From the life of the things”). They are three of the most
renowned Polish poets of the XX century. Their poetic practices exemplify
the most prevalent forms of contemporary Polish poetry (Kulawik 1994;
Pszczotowska 2001). Szymborska’s and Zagajewski’s poems are written in free
verse (the so-called sentence poem) while Herbert’s poem adheres to regular
syllabic-accentual verse. “My Father” has no punctuation marks, creating an
effect of inner uninterrupted monologue.

The poems differ in visuo-spatial organisation, prosodic patterns, and
poetic devices employed. They are comparable in readability index (SMOG)
(McLaughlin 1969; Scott 2025), number of lines, and average word length but
differ in the number of words (Table 1).

Table 1. Descriptives of the selected poems

2
k) " [ o
€S |8 %|%s| 5| ¢
§ 2 S| 22| & £
Author Poem L zZ |z | =282 = [~
Wistawa “Muzeum” 5/7(10.46) | 20 | 121 | 57 | no | irregular
Szymborska | (Museum)
Zbigniew “Mdj ojciec” 5/7(9.78) | 24 | 98 | 56 | yes no
Herbert (My Father)
Adam “Z zycia 5/7(10.2) | 20 | 98 | 56 | no internal
Zagajewski | przedmiotow”
(From the life
of things)

Thus, poems represent a broad yet comparable spectrum of poetic practice.
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Research variables: conversion of linguistic units into countable ones

Lexical, textual, affective, and poetic variables included in the analysis are
summarized in Table 2.

Table 2. Descriptives of features used in the study

Type (N) | Variable | M_all (SD) | Zagajewski | Szymborska | Herbert
Mean (SD) | Mean (SD) | Mean (SD)
Lexical |log_fre- |2.206 (1.377) | 2.084 (1.335) | 2.021 (1.354) | 2.452 (1.405)
(316) quency
length 5.269 (2.810) | 5.551 (2.781) | 5.165 (2.637) | 5.124 (2.971)
Textual * | position | 53.633 49.5 49.000 61.000
(316) in text (31.357) (28.434) (28.145) (35.074)
Poetic ** | enumer- | .158 (.366) .235 (.426) 175 (.382) .083 (.276)
(316) ation
metaphor | .326 (.479) 214 (.412) 423 (.497) .339 (.475)
rhyme .500 (.501) .490 (.502) 423 (.497) .570 (.497)
enjambe- | .111 (:314) | .82(275) | .041(.200) | .200 (.394)
ment
Affective | valence | 5.380 (1.275) | 5.090 (1.537) | 5.380 (1.008) | 5.560 (1.076)
1 (121) Farousal | 3.740 (.876) | 3.850 (1.096) | 3.820 (.810) | 3.580 (.535)
origin | 5.520 (.898) | 5.380 (1.014) | 5.900 (.715) | 5.550 (.857)
domi- 5.360 (1.058) | 5.160 (1.169) | 5.480 (1.061) | 5.420 (.774)
nance
con- 4.180 (1.608) | 4.396 (1.562) | 3.936 (1.684) | 3.967 (1.582)
creteness
image- 6.740 (1.340) | 6.650 (1.195) | 6.540 (1.569) | 6.880 (1.261)
ability
signifi- 4.240 (.854) 4.450 (.749) | 4.060 (.954) | 4.040 (.870)
cance

Note * Position in line is limited to three - initial, middle, and final - and converted into
numbers, thus the mean is equal to 2 for each poem. Note **; Poetic devices were coded as
binary variables. The mean values in the table show the proportion of words in each text that
contain the respective poetic device; Note ***, Affective features for poems are represented in
medians due to the large number of missing data.

Word length represents the number of letters per word. Word frequencies
were derived from Polish Web Corpus 2019 (Jakubicek et al. 2013; Lexical
Computing CZ n.d.) and log-transformed to normalize the distribution and
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mitigate skewness typical for raw word frequencies. Textual features included
the word’s line (1 = initial; 2 = medial, 3 = final) and serial position in the
poem. Poetic variables are poetic devices and were manually annotated (0 =
absent; 1 = present). Metaphors were identified based on conceptual map-
pings and figurative language markers. For instance, wéj wyscig z suknig nadal
trwa (“my race with the dress is still on”) represents an extended metaphor;
therefore, all its constituent words were assigned a value of 1. For enjamb-
ments, only the line-final words preceding a line break in potential enjambed
constructions were annotated as 1, e.g.

Omszaly wozny drzemie sfodko / zwiesiwszy wasy nad gablotka (W. Szymborska)
The moss-grown guard in golden slumber / props his moustache on the
exhibit number. (transl. S. Baraniczak and C. Cavanagh)

Enumerations were defined as list-like sequences occurring within one or
across several lines and forming the stylistic unity:

dotykamy i oka i powietrza, ciemnosci i swiatla, Indii i Europy (A. Zagajewski)
We touch the eye and air, the darkness and the light, India and Europe.
(literal transl. D.F.)

Rhymes were identified as any sound repetitions (consonance) across stanzas
or internal positions, and all participating words were coded as 1:

na czterech wiatrach Po atlasach On the four winds, across the atlases

bieglismy za nim zatroskani we ran after him concerned

a on si¢ gubit W koncu wracat He kept getting lost Then he returned

zdejmowat zapach kladt pantofle took off his scent set down his slippers.
Z. Herbert (literal transl. D.F.)

Finally, affective features were derived from Imbir’s (2016) norms, collected
using the 9-point scale Self-Assessment Manikin (SAM) (Lang 1980). They
included: Valence (pleasantness of affect): umierac (to die) (1.78) vs usmiech
(smile) (7.66); Dominance (sense of control): przegrac (to lose) (2.52) vs
korona (crown) (7.1); Origin (emotional vs rational processing): wiedzie¢ (to
know) (7.12) vs serce (heart) (2.66); Arousal (calmness vs excitement): cichutko
(silently) (2.58) vs cierpienie (suftering) (6.84); Significance (perceived impor-
tance): lutnia (lute) (2.16) vs zy¢ (to live) (6.74); Concreteness' (concrete vs

' Concreteness is a reversed scale. Thus, a higher concreteness rate is associated with abstract

words.
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abstract): noga (food) (1.56) vs wstyd (shame) (7.08); Imageability (low vs high
degree of mental imagery)* oko (eye) (8.4) vs tylko (only) (2.92). Importantly,
affective scores could be assigned to only 121 lexemes, of which 102 were
unique and 19 repeated. Therefore, the affective dimension is analysed in terms
of general tendencies rather than through a fully robust quantitative approach,
due to the limited data available.

Data Analysis

I tested linear relationships using Pearson’s correlations and quadratic rela-
tions, employing polynomial regression. Exploratory Factor Analysis (EFA)
was applied to identify latent factors and to cluster features. Bartlett’s sphericity
test and Kaiser-Meyer-Olkin (KMO) measure were performed to assess data
suitability for EFA. I employed the Maximum Likelihood factoring method
and built the model using a backward elimination approach, initially including
all factors and iteratively removing variables with low KMO values ( < .50),
ensuring model adequacy through the chi-square test. The oblique promax
rotation method was used because of the factors’ correlations. Factors with
Eigenvalues < 1 were removed based on Kaiser’s criterion. Analyses were con-
ducted in JASP (JASP Team, version 0.19.2) and R (R Core Team, version
2025), using the Imtest package (Zeileis, Hothorn 2002).

> Imageability is a reversed scale. Thus, hard-to-imagine items are low in scores.
For the entire list of word properties, please consult https://osf.io/nb8yt/
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Results

Pearson’s correlation analysis

I constructed a correlation matrix, including all variables (Figure 1).
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Figure 1. Correlation matrix on variables in selected poems.

In the paper, I discuss significant (p < .001) and large (r > .30 and r < - .30)

correlations with shared variance exceeding 10%.

Word frequency and length show strong negative correlation (r = - .70)
aligning with the principle of least effort (Linders, Louwerse 2023; Zipf 1949)
and confirming the tendency for frequent words to be shorter (e.g. Guasch
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et al. 2016; Moors et al. 2013). High-frequency words are associated with
increased dominance (r = .39) and significance (r = .48) and decreased image-
ability (r = — 42).

A moderate correlation between short words and line position (r = .31) sug-
gests that shorter words accumulate near the line endings and carry lower
dominance (r = - .34). The strong link between line position and enjambement
(r = .52) extends this observation: pre-enjambed words tend to be shorter
and less important.

Inverse relationships between valence and arousal (r = - .51) reveal funda-
mental dynamics of emotional language: pleasant words are less emotionally
activating (Betancourt et al. 2024; Ullrich et al. 2017; Wierzba et al. 2015). This
link is amplified by valence’s negative correlation with concreteness (r = — .38)
and enumeration (r = - .32), indicating that emotionally positive items drift
towards concrete and list-like structures.

A strong link between valence and dominance (r = .77) reinforces the idea
that pleasantness is associated with a greater sense of control over emotional
experience (e.g. Warriner et al. 2013). Dominance is associated with increased
origin (r = .36) and decreased concreteness (r = — .31), suggesting that domi-
native words are likely rationally processed and more concrete. Arousal, in
turn, is negatively related to origin (r = - .60), signifying that exciting words
are linked to more instinctive processing. Yet arousal also correlates with
significance (r = .44) and concreteness (r = .47), indicating that emotionally
intense words are abstract and personally meaningful. Positive relations
between significance and concreteness (r = .62) and negative link between sig-
nificance and imageability (r = - .46) reflect that abstract, easy-to-imagine
words tend to have higher perceived significance. Strong negative relations
between concreteness and imageability (r = — .82), confirming that abstract
words are also harder-to-imagine.

Polynomial regression analysis

To assess whether nonlinear (quadratic) functions offer a better explanation of
between-variable relationships, I conducted polynomial regression analysis. I
included only correlations with R? >.20 and p < .05, indicating a meaningful
fit. Table 3 presents correlations for which the quadratic model significantly
improved the fit. Figure 2 visualizes quadratic coefficients.
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Table 3. Determination coefficients () for statistically significant polynomial

regressions.

Predictor | Response quadraticr® | p-value | Pearson’sr | p-value
valence arousal .584 .0001 -.509 <.001
valence origin 339 <.0001 189 <.05
valence significance | .274 <.0001 -.002 .986
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Figure 2. Polynomial relations between affective and lexical variables.

The results corroborated prior findings (e.g., Brysbaert et al. 2014; Moors et
al. 2013; Imbir et al. 2016): the relationship between valence and arousal and
valence and significance follows a U-shaped curve, while valence and origin
display an inverted-U pattern. These findings indicate that neutral words
tend to be less arousing, less significant, and rated higher in origin (i.e.,
more reflective while processing). In contrast, emotionally polarized words
(both positive and negative) elicit greater arousal and personal significance,
while appearing less rooted in reflective processing (lower origin scores). This
suggests that emotional salience in poetry may arise not only from the valence
itself but from its deviation from neutrality, driving heightened emotional
engagement and associative meaning-making.
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Exploratory Factor Analysis

Exploratory Factor Analysis (EFA) was employed to uncover latent dimensions
underlying the observed correlations between variables, reveal structural pat-
terns, and reduce complexity by identifying coherent clusters (Taherdoost et
al. 2014; Watkins 2018).

I compared two models: a full 12-variable model including text position,
and a reduced 11-variable model without it. The full model demonstrated
superior fit indices (KMO score = .60; SRMR =.017; CFI = .965; Chi-squared
Test = 80.209; df = 16; p < .001) (Hu, Bentler 1999: 24-28) but lacks qualita-
tive interpretability with text position, arousal, and enumeration functioning
as independent factors. Statistics of the reduced model is worse (KMO score
=.60; SRMR = .033; CFI = .856; Chi-squared Test = 279.044; df = 17; p < .001)
but factor loadings are more meaningful, with arousal logically integrated
into the structure. Thus, the reduced four-factors model may be preferred for
conceptual clarity.

Table 4 demonstrates the contribution of each factor in explanation of the
poems.

Table 4. Factor loadings for variables included.

Abstract | Affective | Lexical Linear Uniqueness
significance | regula- | domain | organisation
continuum tion

imageability —.681 342
concreteness 970 105
significance .838 .307
arousal 493 .573
valence 1.060 -.000
dominance .760 .366
word length .863 .287
log frequency — 736 121
enjambement 774 .384
line position .590 .584
enumeration .844
Note. Applied rotation method is promax.

The first factor (explaining 28% of the variance) represents an abstract-
significance continuum, characterized by high concreteness and significance,
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moderate arousal, and low imageability. This factor captures the role of
abstract, hard-to-imagine words that evoke stronger emotional engagement
and personal relevance. The second factor (26%) loads positively on valence
and dominance, indicating a dimension of affective control. The third factor
(12%) is attributed to the lexical domain, becoming more expressive with
an increase in the word length and decrease in frequency. The fourth fac-
tor (9%) corresponds to linear organisation, characterized by high loadings
on line position and enjambement. Crucially, enumeration is a unique fac-
tor (.844) that is not involved in any domains. Functioning independently, it
might represent its distinct role as a stylistic and structural device in a poetic
composition.

Figure 3 summarises the relations between factors, revealing negative link
between abstract-significance continuum and the other factors and between
affective control and lexical domain, as well as a positive association between
lexical word properties and linear organisation.

/’W—

organisation

word length

log. frequency

enumeration

dominance }47

valence

affective
regulation

imageability

3 ’-{ concreteness |<—

significance

abstréct—signiﬁcance
continuum

arousal

Figure 3. Path diagram of key factors (reduced model)

These patterns highlight core dimensions of poetic architectonics: the key role
of affective dimension and its supremacy over the lexical and linear factors.
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Discussion and conclusion

To explore the interplay of poetic elements in three Polish poems, I conducted
Pearson’s and polynomial correlation alongside exploratory component analy-
ses. I analysed lexical, textual, affective, and poetic features of individual words
and observed several meaningful relationships that deepen our understanding
of poetic architectonics.

Q1. What are the correlations between lexical, textual, affective, and
poetic features in selected poems?

First, the link between lexical word properties reflects the well-studied principle
of least effort: high frequent words tend to be shorter, evidencing universality of
this pattern and its independence from the language family and the text type.

Further, correlations between lexical word properties and affective norms
vary from moderate to strong. High-frequency words used in selected poems
tend to be more pleasant, dominant, significant, abstract and less imaginable,
and more rationally processed. Partially, these relations reflect previous find-
ings across languages (Imbir 2016; Moors et al. 2013; Warriner et al. 2013).
Yet, the higher degree of abstraction and lower imageability, combined with
mind-based processing may illustrate the specificity of the poetic content:
familiar words enhance textual accessibility while simultaneously engag-
ing introspective reflection due to their lower vividness and abstractness.
This pattern may also be viewed in light of Wierzba et al’s (2015) observa-
tion that low-frequency items tend to evoke more intense, mainly negative
emotions such as sadness or fear. The increased frequency of the lexicon in
selected poems provokes rather not emotional but intellectual and cogni-
tive engagement.

More intriguing nuances emerged when examining relations between line
position, lexical and poetic features. Less frequent words accumulate earlier
in a line whereas short ones cluster near line closures and are less dominant.
Furthermore, line final positions are frequently occupied by pre-enjambed
items. This pattern plausibly reflects prosodic accentuation and attention guid-
ance: in declarative sentences, the middle of an utterance typically hosts
the main intonational pitch (Hirotani et al. 2006; Wysocka 2024), which in
poetry often coincides with the caesura and receives the principal accentual
stress of the verse (see Dluska, 1970: 572-575). Line-final positions, where
intonation typically declines, tend to contain shorter words. Likely function-
ing as prosodic organizing elements. They may induce a sense of closure or,
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when pre-enjambed, create a spillover effect that guides the reader’s attention
into the next line.

The occurrence of long, low-frequency words in mid-line positions may
illustrate a universal linguistic pattern: such words require greater cognitive
effort to process (e.g. Berglund-Barraza et al. 2019), are often semantically
richer and thus placed in the middle of the line. However, perceived signifi-
cance increases for the high-frequent, abstract, and less imaginative words,
revealing interplay between lexical and affective features in a poetic piece.

Enjambments reinforce this linguistic structuring, propelling the poem’s
rhythm and semantic flow across lines. As could be seen in the excerpt from
Zagajewski:

Czy kochalyscie? Czy umieratyscie Did you love? Have you ever been
kiedys, dying

w nocy, gdy wiatr otwiera okna i at night, when the wind opens
przenika windows and pierces

do chtodnego serca? Czy zaznalyscie the cold heart? Have you known

staroéci, czasu, przemijania? Zaloby? old age, time, passing? Mourning?

Zagajewski “Z zycia przedmiotow” Literal translation D.F.

The excerpt illustrates how a dense network of phonological parallelisms
combined with enjambment produces both cognitive tension and aesthetic
cohesion. Enjambment increases cognitive effort by delaying syntactic clo-
sure, lowering reader’s certainty and sense of control and adding semantic
depth and fragmentarity to the poetic piece (Mastalski 2017; Norman 2020;
Tsur 2015). Parallelisms reinforce phonological patterns, aiding anticipation,
prediction, aesthetic liking and reward (Menninghaus et al. 2023; Obermeier
et al. 2016; Wassiliwizki et al. 2017). Interrogative sentences are ended in the
middle of a verse, creating the highest intonational (and emotional) peaks.

Metaphor’s constituents are predictably more abstract and harder-to-
imagine, leading to decreased significance. Thus, the embodiment of poetic
metaphors in semantically multilayered and prosodically diverse structure
may induce higher level of introspection, requiring greater cognitive effort to
decode (Carston, Yan 2023; Pluzyczka et al. 2024). This observation is sup-
ported by the tendency of metaphors to calm down thus provoking reflective
thinking which is contrary to Citron and Goldberg (2014) observation of
the increased emotional engagement while reading metaphors. Yet they did
not consider poetic metaphors within the poetic context and applied limited
metaphorical context, using taste-referential words only.
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Enumerations involve low-frequency, short, and negatively valenced words
that are less dominant and significant, and more automatically processed.
These characteristics may indicate that list-like structures are intended to
amplify the atmosphere of the poem (in this case, a negative one) and to
evoke rather automatic, unconscious rather than reflective processing. For
instance:

Jest wachlarz — gdzie rumience? The fan is there — but where is the
Sa miecze — gdzie gniew? blush?

I lutnia ani brzeknie o szarej godzinie. ~ The swords are there — but where is
Szymborska “Museum” the wrath?

And not a lute resounds in the hour
of grey.
Literal translation D.E

Here, the enumerated elements — wachlarz, miecze, rumietice, gniew — may
illustrate the ambiguity. On the one hand, they establish a melancholic and
nostalgic tone, intensified by the rising intonation of the unreciprocated rhe-
torical questions. Punctuation marks and dashes may further slow down the
reading pace (Geyer et al. 2020; Hirotani et al. 2006). On the other hand, the
listed words form simple, two-word clauses that can be processed rapidly,
recalling the rhythm of counting or nursery rhymes. The focal point and the
most condensed image appears at the end of the stanza - szara godzina (“grey
hour”) - which absorbs and resolves the emotional tone of the preceding lines.

Overall, my findings reveal a nuanced interplay between lexical and affec-
tive variables in poetic structure: the ambiguity of poetic meaning emerges
through the counterbalancing of lexical affectivity and its dispersion within
the poem (see here also Aryani et al. 2016). Although this conclusion may
seem self-evident, my analysis demonstrates that affective tone and semantic
dynamics can be quantitatively captured through lexical analysis and subse-
quently explored qualitatively to uncover the poem’s underlying architectonics.
The observed relations underscores the value of multi-level analysis for under-
standing poetic architectonics.
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Q2. In what hierarchical relations are the features? What factors are
critical for poetic text analysis?

I employed Exploratory Factor Analysis to establish latent factors, underlying
obtained correlations. The final model included 11 out of 15 variables included
in the study: frequency, length, line position, valence, arousal, dominance, sig-
nificance, concreteness, imageability, enjambement, and enumeration. Based
on the model, the variables were clustered in four dimensions (see Table 3):
abstract-significance continuum (explaining 28% of the variance), affective
control (26%), lexical domain (12%), and linear organisation (9%). Abstract-
significance continuum captures abstract, hard-to imagine concepts that are
significant and emotionally intense. The lexical content of the selected poems
appears to invite reflective reading, disrupting automatic processing and form-
ing a foreground trajectory of perception (Jacobs 2015; Kuiken 2017). Such
defamiliarisation (de-automatisation) complicates comprehension and may
reduce the immediacy of imagery, yet it can also enhance aesthetic experience.
Reflective poetry may evoke striking effects by challenging the reader to “solve
the riddle”, producing aesthetic pleasure or cognitive reward upon successful
resolution (Miall, Kuiken 1994; Osowiecka, Kolanczyk 2018).

Perceived imagery, in turn, supports poetry appreciation and mood regula-
tion and modulates absorption and the fluency of phrase and text processing
(Kuzmicova 2014; Mak, Williams, 2021). When viewed in relation to other
affective variables, arousal - reflecting the alternation between calmness and
excitement — further illuminates the ruminative atmosphere of the poems: less
imageable, more abstract, dominant, and mind-based lexemes are associated
with greater calmness and peacefulness (see Figure 1). Overall, this continuum
represents a semantic dimension rooted in abstract imagery and emotional
intensity, which is the most vital for the composition of selected poems.

Affective control, which is another semantic dimension identified by EFA,
encompasses valence and dominance. Variations in these features may regulate
readers’ affective responses and the sense of control, while potentially guid-
ing attentional processes. It appears to be central to poetic language (Aryani
et al., 2016; Gafni, Tsur, 2021; Ullrich et al., 2017). Word valence modulates
processing speed — positive words are typically processed faster, whereas neg-
ative ones elicit slower responses (Gao 2022). Notably, negatively valenced
artistic content can provoke heightened aesthetic appreciation and pleasure
(Menninghaus et al., 2017). Pleasant words anchor the poem’s emotional
clarity, asserting dominance and vividness. In contrast, more excited words
(high in arousal) drift toward abstraction, surfacing in lists and enjambements,
where they stir intuitive, associative responses.
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The lexical domain demonstrates a well-established inverse relationship
between word frequency and length. While previous factors might represent
semantic dimension of lexical content, being primary axes of variation, lexical
domain reflects more constant crosslinguistic word properties (Kuperman et
al. 2024). These fundamental psycholinguistic characteristics are associated
with the age and education, vocabulary size, and print exposure (e.g. Guasch et
al. 2023). Reactions to affective word properties may vary based on individual
background, emotional state, or sensitivity, whereas responses to lexical char-
acteristics are comparatively stable and highly predictable across individuals,
reflecting more automatized perceptual processes. Thus, the lexical domain
may represent the form through which semantics is embodied and shaped.

The fourth factor is the linear organisation that captures structural align-
ment. By extending syntax beyond versification breaks, it creates tension and
de-automatises perception (Tsur 2015), requiring more cognitive effort and
enhancing foregrounding (Jakobs 2014; van Peer et al. 2021). It is a driven
force for the poetic rhythm, and crucial for visuo-spatial layout, and seman-
tic flow across poetic lines. While the affective dimension guides emotional
engagement and the abstract significance continuum shapes imaginative word
aspects, lexical properties contributes to processing fluency; linear organisa-
tion, meanwhile, plays a structural role, maintaining prosodic and rhythmic
flow and organising content across lines.

Q 3. What do we learn about the structure of the poem based on
analyses provided?

My methods complement impressionistic (introspective) poetic analysis by
revealing how word properties shape a poem’s affective content and archi-
tectonics across different psycholinguistic layers. All selected poems devoid
metrical and rhyme regularities, rely heavily on foregrounded elements, rein-
forced through enjambments, punctuation marks, spatial layout. This likely
provokes a reflective and more analytical comprehension process.

The descriptive analysis on between-poems differences showed that the
poems differ in only one index: dominance (Figure 2). This reveals an intrigu-
ing interplay between lexical dominance, perceived experience, and the degree
of emotional openness. Dominance reflects the reader’s sense of emotional
control (Aryani et al. 2016; Gafni, Tsur 2021) and is positively associated with
valence, aligning with Jakobs” (2015), who suggests that dominance influences
emotional regulation during reading. Further, Freddi et al’s (2015) reported
that dominance is encoded in syntactic class and sensitive to motion (including
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embodied verbs), while valence is semantically rooted and more expressed in
nouns. My findings may extend this observation: words with high dominance
ratings mainly involve embodied cognition (e.g., wiedzie¢ (to see), smakowaé
(to taste)), whereas low-dominant ones cluster around death or sadness (e.g.,
umiera¢ (to die), ptakac (to cry)), suggesting a poetic polarity between loss
and affirmation (see Appendix Table 1a).

These narrative contrasts are evident in Zagajewski and Szymborska’s
poems. Both are reflective, structured into three stanzas, and use elliptic syntax
and rhetorical questions to create a dialogic space. Yet Zagajewski condenses
each verse into either one-word interrogatives — minor sentences that attract
accentual stress and disrupt reading fluency - or fills lines with enumerations
(often enjambed) that delay the intonational pause and smooth contextual flow.
Szymborska, in turn, maintains a natural cadence, strengthening accents and
deepening semantics through punctuation marks. Herbert’s poem, by contrast,
presents a completed narrative event that constrains interpretation within the
poet’s world. He omits punctuation altogether, creating an uninterrupted nar-
rative flow that reads as a monolithic image. However, new syntactic sentences
often begin mid-line and are marked by capital letters, which likely attract the
reader’s attention through visual salience.

The descriptive analysis revealed moderately-to-strong differences between
poems in dominance scores (Figure 4): Zagajewski’s poem was the least
dominant.
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Figure 4. Comparison of the poems by dominance
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This may result from its structural openness that invites personal inter-
pretations. In contrast, Szymborska’s interior monologue and Herbert’s
politically-motivated (the poem was written within deep communist period,
1956) narratives use dominant language to assert interpretive control and
emotionally anchor the reader.

From the perspective of Johnson-Laird and Oatley (2022) simulation mod-
els, Szymborska’s and Herbert’s poems might reflect a model of poetic content
where readers experience basic and complex emotions, engage with the pro-
tagonist, and are drawn into the poem’s world through dominant lexicon. In
contrast, Zagajewski’s poem, rich in onomatopoeic features, rhyme, and pro-
sodic shifts, allows free-floating emotions and represents a mimetic model
of poetic surface. Larger, but statistically insignificant, fluctuations of valence,
arousal, and origin scores (Table 2) indirectly support this conclusion, suggest-
ing that Zagajewski’s poem evokes greater emotional ambiguity and invites
more automatic, affective processing.

Overall, my mixed-methods analysis highlights how affective variables
interact with formal devices such as enjambment, enumeration, or rhythmicity.
These interactions reveal structured contrasts — between openness and control,
abstraction and concreteness — that deepen poetic engagement. My findings
offer a framework for future studies in empirical poetics in various languages.
Later, the observations will be examined within empirical study to explore how
the observed relations modulate reading behaviour and cognitive reactions.

Limitations

The main limitation of the study lies in the limited availability of Polish affec-
tive norms. The norms derived from Imbir (2016) covered only 121 words,
which constrained the factor analysis and required choosing a less statistically
robust but more interpretable model. Therefore, the findings should be treated
cautiously and regarded as indicative tendencies.

It should be noted that the solution for Factor 2 produced a Heywood
case (a loading exceeding 1.0 for Valence), suggesting some instability in this
factor, likely due to the small number of variables loading onto it. Therefore,
interpretations regarding this factor should be treated with caution.

Second, the analyses were based on three poetic texts, which limits gener-
alisability but simultaneously demonstrates the distinctiveness of each poem
and the potential of the proposed method to capture such uniqueness.

Finally, functional and repeated lexemes were retained as integral to poetic
prosody and structure, though their uneven frequency may have influenced
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the results. Despite these constraints, the approach complements traditional
literary and introspective analyses of Polish poetry.’
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Appendix
Table A1. Extremes of dominance and related affective properties
word dominance | valence | arousal | significance
lowest |  przegra¢ (to lose) 2.52 2.98 5.18 4.4
umierac (to die) 2.62 1.78 6.5 4.48
lek (pain) 2.78 2.40 6.04 3.54
cierpienie (suffering) 2.79 2.06 6.84 3.68
wstyd (shame) 2.80 2.06 5.08 4.02
highest korona (crown) 7.1 6.12 4.22 6.54
miecz (sword) 6.92 5.20 4.42 5.74
ojciec (father) 6.84 6.56 4.04 4.86
bardzo (very) 6.64 6.16 4.44 4.40
mie¢ (to have) 6.54 6.00 4.20 5.90

Table B1. The comparison between KMO indices for EFA models

Kaiser-Meyer-Olkin Test
MSA_reduced | MSA_full

Overall MSA .602 .604
log freq. .582 .584
word length .550 .552
text position - 481
line position .650 .645
valence_ M .600 .601
arousal_ M .567 .570
dominance_M 611 .614
significance_M .570 .578
concreteness_ M .646 .648
imageability M | .598 .598
enjambement .606 .607
enumeration .838 .826
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Table B2. The comparison between additional indices for EFA models

Additional fit indices
RMSEA | RMSEA 90% | SRMR | TLI CFI BIC
confidence
reduced model | .221 199 - 244 .033 531 .856 181.197
full model 113 .089 - .138 .017 .854 .965 —11.882

Note*: RMSEA — calculates how well the model will fit the population covariance matrix;
penalizes the model complexity (p < .05 excellent; p < .08 acceptable); SRMR - standardized
differences between observed correlations and model-calculated correlations (p < .05
excellent; p < .08 acceptable); TLI compares constructed model with the null (independence)
model, penalizing complexity (> .95 good, > .97 excellent); CFl compares constructed model
with a null model (> .95 good, > .97 excellent); BIC is an information criterion while comparing
different models (the lower BIC score, the more balanced the model)
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