Exam Statistics (OV2), 7 April 2008

Sketch of the answers
Problem 1

1. What can you conclude from the results of the ANOVA analysis? Explain why.
Both F-tests indicate that the factors are not significant in explaining difference in technology transfer (the p-values associated with the tests are larger than 0.05). The variance explained by the factors is a small share of the total variance so the F-test is small and the corresponding p-value large.

2. Do the results presented correspond to a Two-Way ANOVA or to a factorial model?

Since both factors are fixed factors, the results correspond to a factorial model: the researchers do not randomly choose types or countries, they are instead interested in exactly those categories.
3.   Which factors turn out to have a significant effect? Explain which information you use to make your claim.

Significant factors have estimated coefficients with p-value<0.05. They are both types of funding and royalty policy.

4. Do the estimated coefficients correspond to the expectations of the researchers? Explain why for each of four independent variables.

Both private and public funding were supposed to have a positive influence on TT and this is confirmed: the coefficient is positive and significant.

Royalty policy was expected to represent a motivation. Since the value 0 corresponds to more share of royalties for the inventor, the expected sign of the coefficient is negative. This is confirmed.

The experience of TT offices was expected to play a role but this is not confirmed since the coefficient is not significant.

5. What is the estimated effect of an extra year of experience of the technology transfer office corrected for all the other variables? Use the results of the model with interaction and explain your claims.
The direct effect is given by the coefficient of the exp_TT variable: 0.894. At the same time the interaction term also matters. For universities where royalties are high for the inventor (ROYALTY_POLICY=0), the overall effect is simply the direct effect: 0.894, a positive significant effect.

Notice: all effects are corrected for all other variables included in the multiple regression model.

For universities where royalties are small (ROYALTY_POLICY=1), the overall effect of an extra year of experience of the office is 0.894-0.888=0.006 which is almost zero. 

In summary, the effect on the performance of TT is different for universities with a different policy on royalties. 
6. Suppose that the government decides to increase the budget for funding to university research by 2 million euros and at the same time companies decide to increase their sponsoring of university research by 1.5 million: what is the overall effect on technology transfer according to the model?

The effect is simply the sum of the direct effects:
2*1.023+1.5*1.275

Problem 2
7. What are the odds of commercialization for patents obtained by individual inventors?

The probability of commercialization for individual inventors is 0.52. The odds are then: 0.52/(1-0.52)=1.08

8. Consider the research question: “Does commercialization depend on the size of firms (medium-sized, small, micro or individual)?” Use statistical testing to answer this question. Provide justification for the choice of the method and explain your answer to the research question.

You can check for independence in the contingency table. If there is independence, then the commercialization of patents does not depend on the size of firms.

The Chi-square test is based on the comparison of observed frequencies and expected frequencies in the case of independence.
The expected frequencies can be calculate as the product of row total and column total divided by the total number of observations (n_ij=n_i *n_j / n). The resulting calculations for the test are as follows:

	
	expected frequencies
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	(O-E)^2/E
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	sum
	30,55554

	chi-square
	30,5
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	7.81
	
	
	
	
	
	
	

	
	
	
	
	
	


Since the chi-square is larger than the critical value, we can reject the null hp of independence and conclude that the size of the firm matters for commercializing or not a patent.
Problem 3

9.  Is the logistic regression model the appropriate statistical model for this study? Explain why.

A regression model is appropriate when understanding the role of different variables in explaining a given dependent variable. This is the case in this study.

The dependent variable is binary (adoption=yes/no) so the logistic model is the appropriate regression model. The type of independent variables included does not matter.

10. Using the last model, which is the variable that matters most for the adoption of a green contract? Explain why.

The variable with the largest impact is the one with the smallest p-value: 0.001 relates to ‘Willingness to pay’.  In fact both significant economic factors have the smallest p-values: economic considerations have the largest influence on families’ decisions about adoption of a different contract.

11.Take the case of individuals with no subscription to environmental organizations (such as WWF, Green Peace, etc). Using again the estimated coefficient from model 5, what is the effect of subscribing to one environmental organization on the odds of adopting a green contract? 
12.What is the effect on the odds of adoption for an individual who already has one subscription and decides to subscribe to a second environmental organization (so: going from one subscription to two subscriptions)? 

The number of subscriptions is the variable ‘actual displayed environmental behavior’.

The effect is given by taking the exponential of the corresponding coefficient: exp(b). Table 3 already reports the exponential values, so the value is 2.4. When individuals get a subscription the odds of adopting become 2.4 times larger.

This is the same effect of going from one to two subscriptions since that change also corresponds to a one-unit change and in a linear model effects are proportional.

There must be a reason why the researchers decided to estimate five different models instead of only the model with all the factors. 
13. What can you learn by comparing model 5 with the other models? Briefly discuss.  
When including all the factors some variables become not significant. In particular, two of the variables related to technical systems loose significance when economic variables and individual perception variables are included. This could mean that once individuals decide to spend money on the contract they are already convinced about the technical quality so worries about power failures or supplier trust do not matter anymore.

Also, comparing the full model with the other models allows to compare the goodness of fit of the different model to check if the decrease in simplicity of the full model is compensated by an increase in predictive power. This is the case for model 5.

14. Which model would you use as the ‘best’ model and why? 
Model 5 is the best model in terms of different goodness of fit measures reported in Table 3: it has the lowest -2LL (negative log-likelihood: the smaller the better), the largest chi square and also the largest Nagelkerk R square).

