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6. CONCLUSION 

The creating process of formal congruency and semantic congruency was measured by continuous-rating experiments of congruence between 
a moving picture and sound. The duration to reach the saturation point of semantic congruency was longer than that of formal congruency. This 
tendency revealed that the psychological process for creating semantic congruency was more complex than that for formal congruency. When the 
condition of formal congruency was broken, the participants tended to find portions of formal congruency. In contrast, they did not when the 
condition of semantic congruency was broken.   
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THE INFLUENCE OF TONALITY DURING SIGHT-READING PERF ORMANCE 

Olivia M. Podolak1, Mark A. Schmuckler1 
1University of Toronto Scarborough, Canada 
Time: 10:00 

Psychological research over the past decades has demonstrated that the tonal hierarchy influences on-line processing of musical information 
through the creation of expectancies. The present study extends this work by investigating the role that the tonal hierarchy plays during sight-
reading performance. To do this, we compared the sight-reading accuracy of twelve experienced pianists across three tonal constructs (major, 
minor and atonal) and three musical textures (monophonic, homophonic and polyphonic). It was hypothesized that sight-reading performance 
would be the worst in instances with no tonal information, as the participants would be unable to generate appropriate expectancies to guide their 
sight-reading. The results indicated that pianists performed the major excerpts with significantly greater accuracy than the atonal excerpts only. 
Furthermore, the errors made within the major excerpts were significantly more diatonic than non-diatonic, clearly demonstrating a bias towards a 
tonal construct as opposed to an atonal one. The existence of this bias is supported by the fact that a significant portion of the atonal excerpts was 
actually performed tonally by the participants. Interestingly, the diatonic bias was not found in the minor excerpts, suggesting that the minor 
hierarchy does exert as much of an influence during sight-reading as the major tonality. This is in line with previous research, which has indicated 
that the minor tonality is less psychologically stable than the major tonality. Future directions include investigations into performance tempo and 
how it might interact with tonality during sight-reading, as well as applications of mobile eye-tracking technology to the present paradigm. 
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THE CONTOURS OF CATCHINESS, OR WHERE TO LOOK FOR A HOOK 

John Ashley Burgoyne1, Jan Van Balen2, Dimitrios Bountouridis2, Themistoklis Karavellas1, Frans Wiering2, Remco C. Veltkamp2, Henkjan 
Honing1 
1Universiteit Van Amsterdam, Netherlands, 2Universiteit Utrecht, Netherlands 
Time: 11:00 

1. BACKGROUND: Given a piece of music, where should one look for the 'hook'? Conventional wisdom would say the chorus or refrain, but 
the story in the scientific literature is more nuanced. Fundamentally, hooks are triggers for recalling musical imagery to memory, and there is 
tension between theories that hooks' triggering power comes from repetition and theories that this power instead arises from sudden, striking 
conflicts between static, enculturated expectations from a piece of music (schematic expectation) and dynamically-updated expectations during 
particular listenings (adaptive expectation). At SMPC 2013, we presented a novel experimental design for studying hooks with a music 
recognition game for smartphones. We have since executed our first experiment with this design, and this presentation will highlight the key 
results. 

2. AIMS: Our analysis considers the following hypotheses. 1. There are two primary 'catchiness contours' in pop music: (a) the ONE-MORE-
TIME CONTOUR, in which the easiest-to-recall fragment returns one or more times, alternating with less memorable fragments, and (b) the 
ONE-TIME-ONLY CONTOUR, in which a single, striking moment dominates all other fragments. 2. Pieces of music with a one-time-only 
contour are more memorable overall than pieces of music relying on a one-more-time contour. 

3. METHOD: Working with 14 000 song fragments, corresponding to the first 15 s of the major structural sections (verse, chorus, bridge, etc.) of 
1600 popular songs, we used the game to collect response times for how quickly participants were able to recognise or to be confident that they 
did not recognise each fragment. Ratcliff's drift-diffusion model (1978) can incorporate both positive and negative responses into a single 
statistical analysis. 
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4. RESULTS: The experiment attracted 1600 participants and yielded 130 000 responses. As expected, there were significant differences in 
response times across different fragments (p < .001). We will present drift-diffusion models fit with the HDDM toolbox (Wiecki, Sofer & Frank, 
2013) to explain these differences and by which cognitive mechanisms they relate to our principal hypotheses. 

5. CONCLUSIONS: This experiment contributes to an important debate in the literature on the relationship between repetition and (violated) 
expectation and will be a critical foundation for future work on specific musical characteristics that stimulate long-term musical memory. 

EXPECTING THE CLASSICAL CADENCE: PRIMING EFFECTS 

David Sears1, William E. Caplin2, Stephen Mcadams1 
1Centre for Research in Music Media and Technology (cirmmt), Schulich School of Music, McGill University. Montreal, Qc, Canada, 
2Department of Music Research, Schulich School of Music, McGill University. Montréal, Qc, Canada 
Time: 11:30 

1. Background: Music theorists have often accounted for the perception of closure in tonal music by appealing to theories of expectation. 
Empirical evidence for musical expectations derives principally either from continuation and expectancy ratings tasks, or from melodic and 
harmonic priming paradigms, but no study to date has extended these findings to the wide variety of cadential categories found in the “common 
practice” period. Indeed, Leonard Meyer cited the classical cadence as the quintessential compositional device for suppressing further 
expectations, as the progression preceding cadential arrival elicits very specific expectations concerning the melodic scale degree, the harmony, 
and the metric position of the goal event.  

2. Aims: The present study extends the current findings in the priming literature to include cadences from the classical style in order to examine 
how the fulfillment or violation of expectations contributes to the perception of cadential closure.  

3. Method: Thirty participants (15 musicians) heard 40 excerpts drawn from Mozart’s keyboard sonatas that contained an equal number of 
perfect authentic (PAC), imperfect authentic (IAC), half (HC), deceptive (DC), and evaded cadences (EV). In each trial, a playback bar was 
presented on the computer screen to mark the final chord of the excerpt (i.e., cadential arrival). When the cursor reached the final chord, 
participants were asked to indicate as quickly as possible whether the chord was in or out of tune (in the out-of-tune condition, the entire chord 
was tuned 40 cents sharp).  

4. Results & Conclusions: Linear mixed effects models including fixed effects of cadence category and musical training and crossed random 
effects of subject and musical stimulus indicated significant effects of cadence category and musical training for response accuracies and reaction 
times (RTs), with the genuine cadence categories (PAC, IAC, HC) eliciting faster and more accurate responses than the failed categories (DC, 
EV). The RTs also demonstrated a descending cadential hierarchy that conformed to theoretical models of cadential strength, suggesting that the 
generation of harmonic and melodic expectations for the moment of cadential arrival may account for the perception of cadential closure during 
music listening. 

AN INFORMATION-THEORETIC APPROACH TO LEARNING, MEMO RY, AND EXPECTATION IN UNFAMILIAR MUSICAL 
STYLES 

Kat Agres1, Marcus Pearce1 
1Queen Mary, University of London, United Kingdom 
Time: 12:00 

1. Background: Information Theory is useful for measuring listeners’ expectations during music listening. In particular, Information Content (IC; 
negative log probability of an event given context) is a good proxy for psychological unexpectedness. We know little, however, about whether 
this holds true with increased exposure to music. Also, few studies have examined how variation in Information and Complexity across an entire 
melody affects momentary expectation for individual tones and memory for the melody. 

2. Aims: These studies examined the process of forming and updating musical expectations and recognition memory performance using both 
computer-generated and ecological melodies. We tested whether measures of Complexity and Information are useful for characterizing both 
momentary expectation and memory for novel melodies.  

3. Method: In our computational approach, tone sequences were created to vary along several information-theoretic measures, to test the impact 
of this variation on expectation and memory. Expectedness ratings of probe tones were collected in three listening sessions, and each listening 
session was followed by a recognition memory test. The effect of Information was analyzed per probe tone and per sequence. In a complementary 
approach, Turkish makam melodies were used to examine the impact of IC and stimulus Complexity on memory for non-Western tonal music. 
Type of exposure was manipulated, with some participants repeatedly exposed to one set of melodies (Veridical Repetition condition), and others 
exposed to different sets (Stylistic Familiarity condition).  

4. Results: IC values significantly predicted Expectedness ratings for both artificial tone sequences and makam melodies. Interestingly, the 
average Information of sequences increasingly impacted probe tone Expectedness ratings (in addition to probe tone IC). In the makam study, 
probe tone IC statistically interacted with melodic Complexity and type of exposure: Low-IC tones were judged more expected when listeners 
were stylistically familiar with the music than when repetitions of the same stimuli were heard. 

5. Conclusions: Our combined computational and ecological approaches elucidate the dynamic process of forming expectations during music 
listening. We demonstrate that IC accurately captures expectation for non-Western music. In addition, Information and Complexity had varying 
influences on memory, depending on the type of musical exposure. Lastly, the average Information of sequences affected momentary expectation. 
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PREDICTING MUSIC LISTENING PREFERENCE FROM IMPRESSI ONS OF MUSIC PIECES UNDER FOUR MOODS 

Daisuke Ishikawa1, Akira Nishimura1, Nobuo Koizumi1 
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