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Q U I C K  S TA RT  
  

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.  
  

T IP : 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.   
 

T IP :  See if your company’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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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. 
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Consider a regression model 𝑦𝑖 = 𝑔 𝐱𝒊; 𝛉 + 𝜀𝑖 , 𝑖 =
1,⋯ , 𝑛, where 𝑦𝑖 is the 𝑖th observed response at 𝐱𝒊, 
𝛉 ∈ 𝑅𝑞 is the unknown parameter vector, 𝑔 𝐱𝒊; 𝛉  can 

be a linear or nonlinear function of 𝛉, and 𝜀𝑖’s are i.i.d 

having mean 0 and variance 𝜎2.  
 

 

 

 

 

 

 

 

Design problem 

Find optimal distribution 𝜉 𝐱  of x to minimize the 

variance of 𝛉 , the estimator of 𝛉.  

 

 

 

Research Question 

The ordinary least squares estimator (OLSE) performs 

well under the assumption that the error distribution is 

normal or symmetric.  However, it is not efficient if the 

error distribution is not symmetric. 

  

We will explore the optimal designs when the error 

distribution is asymmetric. 
 

 

 

 

 

 

 

Background 

Methods 

CVX and SeDuMi programs in Matlab 

Define 

 

 

𝐁 𝐰  is a linear function of w, and we have               

det 𝐀 𝐰 = det 𝐁 𝐰 . 

CVX program for D-optimal design 

 

 

 

 

Also, 𝜙 𝐴 𝐰 = trace 𝐀 𝐰 −1 = trace(𝐂(𝐁 𝐰 )−1),   

where 𝐂 = 0⊕ 𝐈𝑞. 

  

Define                                   for 𝑖 = 2,⋯ , 𝑞 + 1, 

 

 

where 𝐰 = (𝑤1, 𝑤2, ⋯ , 𝑤𝑛−1, 1 −  𝑤𝑖
n−1
𝑖=1 )⊺, 𝑒𝑖 is the 

𝑖th unit vector in 𝑅𝑞+1,  𝐯 = (𝑣2,⋯ , 𝑣𝑞+1)
⊺  and  

𝐃(𝐰 ) = 𝑑𝑖𝑎𝑔(𝑤1, ⋯ , 𝑤𝑛−1, 1 −  𝑤𝑖
𝑛−1
𝑖=1 ). 

 
SeDuMi program for A-optimal design 
 

Results and discussion 

Invariance properties of A-optimal design  

For symmetric design space, if the model follow certain 

properties, the A-optimal design is also symmetric. 
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From Wang and Leblanc (2008), the second-order least 

squares estimator (SLSE)  𝜸 𝑆𝐿𝑆  of  𝜸 = (𝛉⊺, 𝜎2)⊺ 
minimizes  

 

 

where 𝐖𝑖’s are 2×2 positive semidefinite matrices. 

 

The optimal SLSE has 

 

where   

 

 

𝛉0 and 𝜎0 are true values for 𝛉 and 𝜎, respectively, and 

we have 0 ≤ 𝑡 < 1 for any error distribution, which is an 

indicator to reflect the skewness of error distribution. 

 

Loss function 

Let  

• D-optimality:  𝜙 𝐷(𝐰) = det (𝐀(𝐰)−1) 

• A-optimality:  𝜙 𝐴(𝐰) = trace (𝐀(𝐰)−1) 

 

Design criteria 
 

 

 

 

 

 

 
 

 

Department of  Mathematics and Statistics, University of Victoria 
Yue Yin and Julie Zhou    

Optimal designs for regression models using 
the second-order least squares estimator 

    D-optimality criterion   A-optimality criterion 

Minimize 

det (𝐶𝑜𝑣(𝛉 𝑆𝐿𝑆)) 

 

Minimize 

trace (𝐶𝑜𝑣(𝛉 𝑆𝐿𝑆)) 
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min𝐰 𝜙𝐷(𝐰)
subject to: Σ𝑤𝑖 = 1

 

                          𝑤𝑖 ≥ 0 

min𝐰 𝜙𝐴(𝐰)
subject to: Σ𝑤𝑖 = 1
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Minimize 
𝜙 𝐷 𝐰  

Minimize −log (det 𝐁 𝐰 )   

or −(det 𝐁 𝐰 ) 1/(𝑞+1)  
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min𝐰 𝜙𝐴(𝐰)
subject to: Σ𝑤𝑖 = 1

 

                          𝑤𝑖 ≥ 0 

min𝒘 ,𝐯 Σ   𝑣𝑖𝑖=2
𝑞+1

subject to: 𝐇(𝐰 , 𝐯) ≽ 0
 

                           

Examples  
Emax model:                           

 

design space S=[0,5],  𝛼 = 1, 𝛽1 = 1, 𝛽2 = 2, locally 

optimal designs: 

 

 

 

 

 

 

 

 

 

 

Quadratic model with two variables: 

𝑦𝑖 = 𝜃1𝑥𝑖1 + 𝜃2𝑥𝑖2 + 𝜃3(𝑥𝑖1)
2+𝜃4(𝑥𝑖2)

2+𝜃5𝑥𝑖1𝑥𝑖2 + 𝜀𝑖 
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