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QU ICK  START ( con t . )  
 

How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  

 
 Text size 

Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows 
and columns.  

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint of “Print-quality” PDF. 
 

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. 
Choose the poster type the best suits your needs and submit your order. 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, Monday through Friday, your order will ship out that same 
day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information. 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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DES I G N  G U I DE  

 
This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
 

 

QU ICK  START 
 

Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  

 Go to VIEW > ZOOM. 
 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images 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 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
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Value differences 

Fi=ng	  Diffusion	  Models	  to	  Value-‐Based	  Decisions	  
	  Doris	  Voina,	  Samuel	  F.	  Feng,	  Amitai	  Shenhav,	  Jonathan	  D.	  Cohen	  

	  Princeton	  Neuroscience	  Ins/tute,	  Princeton	  University	  

Background 
•  The drift diffusion model (DDM1) has been used to successfully study behavior in 

two-alternative forced-choice perceptual decision-making tasks (e.g., random dot 
motion). The DDM is analogous to a drifting random walk, whereby the difference in 
noisy information favoring alternatives is integrated over time and a decision is made 
when the resulting value crosses a decision threshold.  

•  Researchers have recently taken an increased interest in modeling value-based 
decisions (e.g., choices between snacks or consumer goods) as a process of 
accumulating evidence towards a decision threshold2-5. The DDM has become one of 
the most commonly leveraged models in understanding this type of decision process.  

 

Primary Questions 

Approach 

1.  How should I design my value-based experiment to 
produce the best DDM fits?  What distribution of 
relative preferences should I aim for across trials, given the 
total number of trials in my experiment? 

2.   What analytic method should I use to fit the DDM 
to my data? What are the relative benefits of Maximum 
Likelihood (MLE) versus Least Squares Estimation (LSE)? 

How should I design my experiment? How should I fit my data? 

We also varied three characteristics of our simulated data:  

Number of total trials 

Minimum relative preference (e.g., $3) 

Range of relative preferences (e.g., $3-$8) 

MLE and LSE 

For MLE, the goal is to maximize the log likelihood of the (simulated) choice/RT data 
 

relative to DDM predictions. Specifically, we maximize                          where p(x) is 
the probability density function (pdf) of the RTs conditioned on choice. 
 
For LSE, the goal is to minimize the sum-squared differences between observed and 
 

expected data. The specific function we minimized is:                                
where λ is a user-specified weighting factor. 

6. van Ravenzwaaij, D., et al. (2012) Front. Psychol. 3, 132 
7. For analyses in column 2, we simulated behavioral data with the 
following DDM parameters: d = 0.0005, T0 = 100ms, σ = 0.02. For 
analyses in column 3, we simulated behavioral data with the following 
DDM parameters: d = 0.0003, T0 = 100ms, σ = 0.023 

We generate synthetic (simulated) data based on known, empirically-informed, decision parameters 
(see below). We fit the DDM to this data comparing the recovered parameters with the known ones.  

With relatively few trials, when fitting a single parameter and 
fixing the others, maximize Vmin and Vrange:	  

Under these same conditions, increasing the number of trials 
decreases the importance of having a higher Vrange:	  

•  Colors represent average accuracy/precision across all three parameters, each fit individually  
•  All fits shown for this column are fit using MLE 

This also reveals a non-monotonic relationship between model fit and Vmin as trial number varies	  

MLE always outperforms LSE as a fitting method*, 
and generally improves with more trials, up to ~250 trials: 

However, LSE is computationally more efficient (fitting is faster):	  

* It should be noted that we have tested model fits under conditions that are favorable to 
MLE but not LSE. In particular, we have not carefully chosen the weighting coefficient (λ) 
and are assuming no measurement noise. These factors will also influence the relative time 
between LSE and MLE fits.	  

1.  When designing a value-based decision task that you plan to fit to the DDM, it’s better 
to test as wide a range of relative preferences as possible, and maximize the number of 
trials. Depending on the trials available and number of parameters you wish to fit 
simultaneously, you may also benefit from including a disproportional number of trials 
in which the subject has a high relative preference. 

Conclusions Future Directions 
1.  Explore the influence of sources of noise outside of the accumulation process 

(e.g., measurement error, impulsive responding) 
2.  Test a wider array of fitting procedures (e.g. χ2, tuned LSE) and parameter values 
3.  Testing other variants of the DDM (e.g., testing other ways of incorporating value 

into the decision process) as well as alternate accumulator models. 
4.  Fitting actual behavioral data 

1. Ratcliff, R. and Tuerlinckx, F. (2002) Psychon. Bull. Rev. 9, 438-481 
2. Basten, U., et al. (2010) Proc. Natl. Acad. Sci. U.S.A. 107, 21767-21772 
3. Krajbich, I., et al. (2010) Nat. Neurosci. 13, 1292-1298 
4. Rangel, A. and Hare, T.A. (2010) Curr. Opin. Neurobiol. 20, 262-270 
5. Philiastides, M.G., et al. (2010) Proc. Natl. Acad. Sci. U.S.A. 107, 9430-9435 

Flowers! 

Chocolate! 

The	  DriO	  Diffusion	  Model	  

Image from Ref. 6 

Threshold 2 

Threshold 1 

•  Drift is proportional to value difference, 
V2-V1 (e.g. $4) 

•  This is a noisy process 

V2 = how much I 
value the roses 
(e.g., $10 worth) 

V1 = how much I 
value the chocolates 
(e.g., $6 worth) 

Drift Diffusion Model (DDM) 

Starting point 

Possible trial distributions 

We varied the following parameters of the DDM:  the variance of accumulation noise (σ2), the 
non-decision related processing time (T0), and the coefficient (d) translating relative preferences 
into the slope of accumulation (drift rate). Drift rate was defined as: d * (V2-V1) 
 
For all simulations, we fixed the starting point of the decision process and the decision threshold 
at 0 and ±1, respectively. Choices of remaining parameters were informed by previous data3,7

. 

2.  Using MLE rather than LSE will generally increase the accuracy of your fits, but will 
trade off against computational costs (i.e., time). In addition to being faster, other 
research has found that LSE is more robust to noisy data, which we did not explore. 

References and Footnotes 

Va
lu

e 
ra

ng
e 

(V
ra

ng
e)  

Minimum value (Vmin ) 

W
orse 

B
etter 

Va
lu

e 
ra

ng
e 

(V
ra

ng
e)  

Number of trials Number of trials 

R
el

at
iv

e 
er

ro
r  

Av
er

ag
e 

fit
 ti

m
e 

(s
ec

)  

Va
lu

e 
ra

ng
e 

(V
ra

ng
e)  

Minimum value (Vmin ) 

Accuracy (25 trials) Precision (25 trials) 

However, when simultaneously fitting all three parameters, maximizing 
Vrange again improves fits, even for large numbers of trials:	  
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With few trials, concentrate 
more of them out here  

Value differences 

With more trials, test a 
wide range anyway 

Relative preference levels 
(i.e., absolute value difference, |V2-V1|) 

Vmin = 3, Vrange =  5 

1 3 2 4 8 7 9 10 5 6 

This allows us to test three key features of the fitting procedure: accuracy (how much the model 
estimates differ from the true parameter values), precision (how much these model estimates vary 
from one another), and efficiency (how much processing time each model fit takes). 


