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DES IGN GUIDE  
 

This PowerPoint 2007 template produces a 44”x44” 

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 

 
 

QUICK 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. If they are blurry or pixelated, you will 

need to replace it with an image that is at a high-resolution. 
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QUICK START (cont. )  
 

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 or “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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Markov chains and its properties are a fascinating and integral 

part of current research done in the fields of probability and 

statistics. Markov chains are defined as a stochastic process 

that satisfies several equalities related to conditional 

probabilities and the usual parameters of Markov chain 

(Omega and P). Decreasing the time needed for a finite 

Markov chain to become approximately stationary, or the 

mixing time, was the property that was focused on in this 

project. The goal of this project was to determine the optimal 

value of the number of lifts required such that after m 

lifts,further lifts would give little or no improvement to overall 

mixing times. What makes this research so exciting is the 

potential prospects it has to change how computations are 

done, producing faster, more efficient and less costly Markov 

chains.  

 

What is truly remarkable about Markov chains in general are 

the characteristics that define it. In particular, transition matrix 

P, which gives the reader an idea about certain probabilities 

that will occur in each state given certain conditions. It's 

almost as if you can glimpse into the future.  

 

 

Methodology  

First I deepened my understanding of Markov chains, lifts, 

mixing times and stationary distributions through reading 

research articles and textbooks written on the subject. 

Afterwards I attempted to find the optimal value of lifts on 

small and large finite chains through the statistical language 

R.  

 

Important/Useful Equations 

Markov property; 

𝑃 𝑋𝑡+1 = 𝑌 ∶ 𝑋𝑡 = 𝑥 = 𝑃 𝑥, 𝑦  

Probability of proceeding from state x to y is the same no 

matter what sequence of states precede the current state x.  

 

Stationary distribution;  

𝜋 = 𝜋𝑝 𝑜𝑟 𝜋 𝑦 =  𝜋 𝑥 𝑃 𝑥, 𝑦

𝑥∈𝜎

∀𝑦 ∈ 𝜎 

“Finite Markov chains converge to their stationary 

distributions” 

Mixing time;  

𝑡𝑚𝑖𝑥 𝜖 = min 𝑡: 𝑑 𝑡 ≤ 𝜖 𝑎𝑛𝑑 𝑡𝑚𝑖𝑥 = 𝑡𝑚𝑖𝑥
1

4
 

 The time needed for the chain to become approx. 

stationary.  

Introduction 

 

Lifting  definition: splitting each state into several states 

Assume a non-negative valued function with nodes I and j as 

edges.  

Thereom 3.2 (Dr.Chen et al.)  

 

 For every chain M ; ½ <inf H^ < 144C  

Where the infimum is taken over all lifting of M.  

 

Mixing time of optimal lift is at most 144C.  

𝐶 = 𝜃(
1

𝜋
∗
1

𝛼
) 

 

Several classes/states of Markov chains :  

1)Essential 

2) Non–essential  

 

                                                      (SRW, netplexity,2013) 

(MikeDehann, 2013)  

 

 

 

 

 

 

 

Real Life Applications/Examples 

 

A student has 2 ways of getting to university A & B. Each day 

he picks one and his choice is ONLY (holding all other factors 

constant) influenced by his previous days choice:  

If A, then P(A) = ½ next day  if B, then P(A)= ¾ next day. At 

day 0 (initial state) or current state x, he has no preference.  

P= 
𝐴 1/2 1/2
𝐵 3/4 1/4

Day 1  (1/2, 1/2)  * P = (0.625, 0.375)  

Day 2  (5/8, 3/8) *P = (19/32, 13/32)  

After n steps, the chain will converge eventually to 

0.600 0.400
0.600 0.600

 

 so at the end of the sequence or let’s say at the end of the 

year the individual will likely tend towards the matrix above. 

This highlights stationary distributions.  

 

Obviously this is a simple example to highlight the capability 

of Markov chains to predict or provide a glimpse into what 

someone might do.  

 

 

 

Optimal Lifting Discussion 

In the future, further research into Markov chains would prove to 

be useful in my opinion considering the wide range of topics that it 

could cover. I would like to personally learn R so that I can have a 

better grasp of Markov chains and statistics in general and to use 

that knowledge for real life scenarios such as the stock market. In 

regards to the current project the end goal was not reached, 

overall 75% of the project was completed (deepening 

understanding of Markov chains, linear algebra tools, and 

knowledge of mixing times/lifts) with the last 25% being using R to 

find optimal values.   

 

Conclusion 

Unfortunately I was unable to find any optimal value of lifts on 

finite Markov chains. Though with the knowledge I have gained 

throughout this opportunity I am confident that in the future given 

that I learn R I will be able to find some optimal values.  
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