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This PowerPoint template produces a 42x60” presentation poster. You can use it to 
create your research poster by placing your title, subtitle, text, tables, charts and 
photos. 

We provide a series of online tutorials that will guide you through the poster design 
process and answer your poster production questions. For complete template 
tutorials, go online to PosterPresentations.com and click on the  HELP DESK tab.

To print your poster using our same-day professional printing service, go online to 
PosterPresentations.com and click on "Order your poster".
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Important: Check the template size
Before you start working on your poster and to 
avoid printing problems check that you have 
downloaded and that you are using the correct 
size template for your poster presentation.
This template can also be printed at the 
following sizes without distortion and without 
any additional formatting:
36 tall x 51.42 wide
48 tall x 68.57 wide

How to Zoom in and out
Use the PowerPoint zoom tool to adjust the 
screen magnification to view comfortably. 
PowerPoint provides 2 ways to zoom: 
1. On the top menu bar click on the VIEW tab 
and then click on ZOOM. Choose the zoom 
percentage that works best for you. 
2. For better zoom flexibility, use the zoom 
slider at the bottom right of the window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and vertical guides 
will help you align your poster elements accurately. Text boxes and other elements will 
”snap” to the guides and stay within the boundaries of the columns. To hide the guides 
go to VIEW and uncheck the Guides box.

Headers and text containers
Included in this template are commonly used 
section headers such as Abstract, Objectives, 
Methods, Results, etc. 
- Click inside a section header to add its text. 
- To add another header, click on edge of the 
section box so that it is outlined. Copy and 
paste it. 
- To increase its size, click on the white circles 
and expand to the the desired size.

Adding content to the poster
Start by adding your text to each section without spending too much time with 
formatting. Use the default font size even if your text extends beyond the bottom of the 
poster. Continue until you have added all your content including text, graphics, photos, 
etc. Once you finish adding your content you can go back and format your text as 
needed.
- If you run out of room, try to reduce the size of your fonts and/or the size of your 

graphics. If there is a lot of empty space try to increase your font sizes and the size 
of your graphics. The font used for references can be smaller.

Photos
You can add photos by dragging and dropping from your desktop, copy and paste, or 
by going to INSERT > PICTURES. Resize images proportionally by holding down the 
SHIFT key and dragging one of the white corner handles (dots). For a 
professional-looking poster, do not distort your images by stretching them 
disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they look clear, they 
will print well. 
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How to change the template colors
You can change the overall template color theme by clicking on the COLORS 
dropdown menu under the DESIGN tab. You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.h
tml

You can also manually change the color of individual elements by going to VIEW > 
SLIDE MASTER. On the left side of your screen select the background master where 
you can change the template background, column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that you go to VIEW > 
NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by going to VIEW > SLIDE 
MASTER. You can delete columns, resize them or modify them as needed for your 
layout. 
You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-column-configuration.html

How to hide the QUICK START 
GUIDE bars from the sides of 
the template
The Quick Start Guides are outside the 
template’s printable area and they will 
not be on the printed poster. 

If you create a PDF file from your 
template, the guides will not be included.

To hide the guides click on the Home tab 
(top of the screen) and then click on the 
Layout button below to see the available 
layouts. Choose the Without Guides 
layout.

How to preview your poster prior 
to printing
You can preview your poster at any time 
by pressing the F5 key on your 
keyboard. You will see on the screen 
what's on your poster and how it should 
look when printed. Press the ESC key to 
exit Preview.

F5 

How to print your poster
When you are ready to have your poster printed go online to PosterPresentations.com 
and click on the "Order Your Poster" button. You can have your poster printed on 
professional papers, fabric for easy traveling and a variety of other materials. 
If you submit a PowerPoint document, you will be receiving a PDF proof for your 
approval prior to printing. If your order is placed and paid for before noon (Pacific time) 
Monday-Friday, your order will ship out that same day. FedEx Next day, Second day, 
Third day, and Free Ground services are offered. 

Go to PosterPresentations.com for more information.
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Language
• During language comprehension, humans routinely use 

information from preceding context to predict upcoming input1.
• The memory representation of the context is noisy2.
• Surprisal measures of how unexpected a word is, given context3

• Lower surprisal = better word prediction performance
Working Memory & Cognitive Control
• Computational models of working memory (WM) mechanisms 

associated with prefrontal cortex (PFC) use gating to capture the 
ability to maintain and update contextual/task-relevant 
information in memory4.

• The anatomy and physiology of the PFC is thought to support this 
mechanism5,6.

• Memory is updated when gate opens to relevant information.
• Memory is maintained when gate is closed to irrelevant 

information.
• Gate control develops via reinforcement learning.

BACKGROUND

QUESTION

Compare performance across language models with different 
architectures, as well as their ability to predict neural measures of 
real-time language processing.

Language Models:
• Recurrent Neural Network (RNN) and Long Short-Term Memory 

models8 both trained on the Wikitext 2 dataset9 and tested on 
Natural Stories

• LSTM has PFC-like gating mechanisms10, RNN does not11

Neural activity:
• EEG passive listening task (+ comprehension questions)

• Natural Stories corpus12

• 10 stories/narratives (~5 min each) with low frequency words 
and grammatical structures

• Data collection in progress

GENERAL APPROACH AND METHODOLOGY

Correlation between LSTM and RNN Surprisal Values
• Overall consistency in surprisal estimates across models that are tested on Natural Stories 

(LSTM exhibits somewhat lower surprisal values compared to RNN)

COMPARATIVE SURPRISAL ACROSS MODELS

WM DEMANDS AND RELATIVE SURPRISAL ACROSS MODELS

• According to Dependency Locality Theory13, sentences with longer-distance 
dependencies place larger demands on WM:

» Integration (8 variants based on different weighting of parts of speech) & Storage

DLT integration cost (all variants) and storage show no significant (Bonferroni 
corrected α = 0.0055) correlation.

No evidence WM demands posited by DLT related to model architectural differences
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The Role of Context Maintenance and Updating

University of California, Merced

What neural working memory mechanisms 
support context maintenance and updating 
during predictive sentence processing?

FUTURE WORK
Further investigation of properties of 
sentence context associated with gating 
mechanisms (updating, maintenance) 

Predicting EEG responses during story 
listening from language model metrics 
(e.g., surprisal, residual)

Predicts

Predictors related to the costs of maintaining constituents and center embeddings in WM are all 
significantly negatively correlated with Residuals (Bonferroni corrected α = 0.005). Embedding 
depth is not significantly correlated. Start of Embedding is significant and positive.

This shows a relationship between the size of constituent and embedding and the utility of gating. 
LSTM does relatively better, compared to RNN, as these measures of WM demand increase.

WM DEMANDS AND RELATIVE SURPRISAL ACROSS MODELS

 in Predictive Sentence Processing
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DLT DLT-V(erb) DLT-C(oordination)

DLT-M(odifer) DLT-CV DLT-VM

DLT-CM DLT-CVM DLT-Storage

ACT-R Target Activation

End of Constituent

…he drew out the 
boar's tongue he had 
put in his hunting 
pouch…

“drew“= governing verb
”tongue" = direct object

Later connected to the 
verb "put"

•"Drew" and "put" imply a 
sequence of actions.

• Intervened by "the boar's 
tongue he had" 

Longer distance = more 
processing

ACT-R15 provides a measure of WM retrieval costs and does not 
consider storage/maintenance. LSTM produces lower relative surprisal 
as ACT-R target activation increases. This relationship suggests that a 
model with gating more closely aligns with WM performance as 
implemented in ACT-R.

Const Len + DR Const Len + DR + VerbsConst Len + Word Count

End of Center Embedding End Multiword CE + WC End Multiword CE + DR End Multiword CE + DRV

Start of Embedding Embedding Length

LSTM  Surp. < RNN Surp. LSTM  Surp. > RNN Surp.

• Left-Corner Parsing14 examines incremental sentence comprehension based on lexical and 
grammatical word matches; 

• Constituents (i.e., phrases) and embeddings (i.e., phrase within a phrase in a sentence)
• involves markers for phrase endings, distance metrics, and memory depth tracking.
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