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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. 
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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. 
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MASTER.  After you finish working on the master be sure to go to VIEW > NORMAL to 
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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.  
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requirements. 
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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. 
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created. 

 

How to change the column configuration 
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before you create a PDF. You can also delete them from the Slide Master. 

 

Save your work 
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Research Questions 

• Do the male and female share the same cohort effect? 

• Parameter estimates: what is the impact of population size? 

• How accurate is the 𝜒2 approximation in the Likelihood Ratio Test 

Model: M7, 𝑚 𝑡, 𝑥 = −log 1 − 𝑞(𝑡, 𝑥)  

Logit 𝑞 𝑡, 𝑥 =  𝜅𝑡
(1)

+ 𝜅𝑡
(2)

𝑥 − 𝑥 + 𝜅𝑡
3

𝑥 − 𝑥 2 − 𝜎 𝑥
2 + 𝛾𝑡−𝑥

(4)
 

Data: 𝐸𝑀
𝐸𝑊(𝑡, 𝑥)  and 𝐸𝐹

𝐸𝑊(𝑡, 𝑥) , the exposures and corresponding deaths  

𝐷𝑀
𝐸𝑊(𝑡, 𝑥)  and 𝐷𝐹

𝐸𝑊(𝑡, 𝑥) , of England and Wales(EW), Males and Females 

respectively, age 50-89 last birthday, years 1961-2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction  

Likelihood Ratio Test (LRT) for Systematic Parameter Difference 

Test: Systematic parameter difference of different populations 

• 𝜃 = (𝜅𝑡
1
, 𝜅𝑡

2
, 𝜅𝑡

3
, 𝛾𝑡−𝑥

4
) 

• 𝜃 𝑀
𝐸𝑊, MLEs given 𝐸𝑀

𝐸𝑊,𝐷𝑀
𝐸𝑊 

• Simulate death, 𝐷𝑀
𝑤,𝑗

 for scenarios 𝑗 = 1,2, … , 𝑘, where 𝐷𝑀
𝑤 ∼ Poi(𝑚 𝑀𝑤𝐸𝑀

𝐸𝑊) 

• Weight, 𝑤 = 1, 0.1, 0.01 

• 𝐷𝑀
𝑤,𝑗

→ 𝜃 𝑀,𝑤
𝑗

, the set of MLEs of 𝐷𝑀
𝑤,𝑗

, w𝐸𝑀
𝐸𝑊 

• Test: 𝑯𝟎: 𝜽𝒘
𝒋
= 𝜽 𝑴

𝑬𝑾 𝐯𝐬  𝑯𝟏: 𝜽𝒘
𝒋
≠ 𝜽 𝑴

𝑬𝑾 

• Based on the log-likelihood function 𝑙 𝜃, 𝐷, 𝐸 , calculate the test statistic 

for LRT Γ𝑀
𝑗
= −2(𝑙0

𝑗
− 𝑙1

𝑗
), where 

𝑙0
𝑗
= 𝑙 𝜃 𝑀

𝐸𝑊 , 𝐷𝑀
𝑤,𝑗

, 𝑤𝐸𝑀
𝐸𝑊 ;  𝑙1

𝑗
= 𝑙(𝜃 𝑀,𝑤

𝑗
, 𝐷𝑀

𝑤,𝑗
, 𝑤𝐸𝑀

𝐸𝑊) 

• Under  𝐻0, simulated test statistic has approximately a 𝜒𝛼
2 distribution, 

where 𝛼 = 3𝑛𝑦𝑒𝑎𝑟 + 𝑛𝑐𝑜ℎ𝑜𝑟𝑡 − 3 = 240.  

• Define 𝑃𝑗
𝑀 = 𝐹𝜒(𝛼)

2 Γ𝑀
𝑗

, if 𝜒2 approximation is accurate, then 𝑃1
𝑀 , … , 𝑃𝑘

𝑀 

should be 𝑖𝑖𝑑 uniform. 

 

 

 

 

 

 

 

 

 

• The test statistic is not centered around 240, nor is the 𝜒2 p-values 

uniform.  

• Changing the weight has no obvious effect on the distributions of test 

statistic and p-values 
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Testing for a Common Cohort Effect in Two Populations 

Test if Males and Females Share the Same Cohort Effect  

• 𝐻0:  𝛾𝐹,𝑤
4 ,𝑗

= 𝛾 𝑀,𝐸𝑊
4

; 𝐻1: 𝛾𝐹,𝑤
4 ,𝑗

≠ 𝛾 𝑀,𝐸𝑊
4 . Now only “87” constraints.  

• 𝜃 𝐹
𝐸𝑊, MLEs of 𝐸𝐹

𝐸𝑊 𝑡, 𝑥 , 𝐷𝐹
𝐸𝑊(𝑡, 𝑥)   

• 𝜃 𝐹′
𝐸𝑊, MLEs of 𝐸𝐹

𝐸𝑊 𝑡, 𝑥 , 𝐷𝐹
𝐸𝑊(𝑡, 𝑥), when fixing 𝛾𝐹,𝐸𝑊

(4)
= 𝛾 𝑀,𝐸𝑊

4
   

• 𝑚 𝐹′, the estimated death rate, given 𝜃 𝐹′
𝐸𝑊 

• 𝐷𝐹
𝑤 ∼ Poi(𝑚 𝐹′𝐸𝐹

𝑤), where 𝐸𝐹
𝑤 = 𝑤 × 𝐸𝐹

𝐸𝑊 

• Simulated death 𝐷𝐹
𝑤,𝑗

, for scenarios 𝑗 = 1,… , 𝑘 

• 𝐷𝐹
𝑤,𝑗

→ 𝜃 𝐹,𝑤
𝑗

, 𝜃 𝐹′,𝑤
𝑗

, before and after fixing 𝛾𝐹,𝑤
4 ,𝑗

= 𝛾 𝑀,𝐸𝑊
4

  

• Test: 𝑯𝟎:  𝜸𝑭,𝒘
𝟒 ,𝒋

= 𝜸 𝑴,𝑬𝑾
𝟒

; 𝑯𝟏: 𝜸𝑭,𝒘
𝟒 ,𝒋

≠ 𝜸 𝑴,𝑬𝑾
𝟒

 

• Calculate the test statistic Γ𝐹
𝑗
= −2 𝑙0,𝐹

𝑗,𝑤
− 𝑙1,𝐹

𝑗,𝑤
, where  

𝑙0,𝐹
𝑗,𝑤

= 𝑙 𝜃 
𝐹′,𝑤

𝑗
, 𝐷𝐹

𝑤,𝑗
, 𝐸𝐹

𝑤 ;  𝑙1,𝐹
𝑗,𝑤

= 𝑙(𝜃 𝐹,𝑤
𝑗

, 𝐷𝐹
𝑤,𝑗

, 𝐸𝐹
𝑤) 

 

𝑤 × 𝐸𝐹
𝐸𝑊 Proportion 

10 1.9% 

1 1.3% 

0.1 2.3% 

0.01 1.7% 

Table: The simulated rejected probability of the 1000 scenarios under 𝜒87
2  

approximation. 

• The simulated rejected probability for each 𝑤 are significantly smaller than 

5%.     

• The distribution of test statistics(𝑆𝑤) is not significantly influenced by the 

population size 

•  𝜒2 approximation is not accurate and it is more appropriate to calculate 

the p-values based on a bootstrap approximation. 

Test: Females have same cohort effect as Males 

• Test: 𝑯𝟎:  𝜸𝑭
𝟒
= 𝜸 𝑴,𝑬𝑾

𝟒
 vs 𝑯𝟏: 𝜸𝑭

𝟒
≠ 𝜸 𝑴,𝑬𝑾

𝟒  

• 𝑃95 = 101, the 95% quantile of the  

    bootstrapped 𝑆1, with 𝑘 = 1000  

    scenarios,  

    used as critical value 

• Test statistic Γ = 6311 

• Reject 𝐻0 if Γ > 101 

 

Conclusion: Females do not share the same cohort effect 

For the underlying data and the M7 model 

• The distribution of test statistic is biased from 𝜒2, thus it is not 

appropriate to work out the p-values based on 𝜒2 assumption 

• Although decreasing the size of exposure brings in more uncertainty to the 

parameter estimates and projection, its sole impact on the LRT test 

statistic is not significant. 

• Strong empirical evidence shows that males and females have different 

cohort effect. Additionally, further tests also reveal significant difference 

between period effect. 

LRT with Bootstrap Simulation 

Conclusions 

• Under 𝐻0, test statistic has approximately a 𝜒87
2  distribution 

• Define 𝑃𝑗
𝐹 = 𝐹𝜒(𝛼)

2 Γ𝐹
𝑗

, if 𝜒2 approximation is accurate, then 𝑃1
𝐹 , … , 𝑃𝑘

𝐹 should be 

𝑖𝑖𝑑 uniform. 

𝑤 = 0.01 

𝑤 = 0.1 

𝑤 = 1 

𝑃𝑀 = 𝐹𝜒(𝛼)
2 Γ𝑀  

Γ𝑀 = 240 

𝑤 = 0.01 

𝑤 = 0.1 

𝑤 = 1 

Test Statistic, Γ𝑀
𝑗
 

𝑤 = 0.01 

𝑤 = 0.1 

𝑤 = 1 

𝑤 = 10 

Γ = 87 

𝑤 = 1, True 95% 

quantile=101 
𝑤 = 0.01 

𝑤 = 0.1 

𝑤 = 1 

𝑤 = 10 

𝑃𝐹 = 𝐹𝜒(𝛼)
2 Γ𝐹  Test Statistic, Γ𝐹

𝑗
 

𝛾 𝑀,𝐸𝑊
4

 𝛾 𝐹,𝐸𝑊
4
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