Exam Statistics (Onderzoeksvaardigheden 2)

Monday 7 April 2008, 14-17

Student

Name:……………………………………………………………………………………

Number:…………………………………………………………………………………
Before you start, please read the following:

· Read the questions carefully before starting to write the answer. 

· Write your answers in the frames after the questions: if you need more space write in the last page and indicate the number of the answer

· You can answer the questions in English or in Dutch. Write clearly and with full sentences (no telegram style).

· You get 10 points for free and can earn 90 for a total of 100 points. After every question you find the max number of points to be earned for that question.

· Check that you have all 15 pages (including 14 questions) and make sure that you give all pages back to the instructor when you are finished.

· Please fill in the evaluation form for the course. If you don’t have time after the exam, feel free to take the form with you and put it in the mailbox of C. Castaldi on the 10th floor. Any constructive suggestions for improving the course are most welcome.

Good luck!

Problem 1
Research background
Universities are at the same time research and teaching institutions. As research institutions, universities are mostly responsible to conduct the so-called ‘basic research’, advancing theories and methods. The inventions generated by researchers can be used by companies to develop new applications and products. The process by which technical knowledge generated within universities is transferred to companies is referred to as ‘technology transfer’. By now every large university has a technology transfer office, responsible both for protecting the discoveries by university researchers and for stimulating their diffusion and application through licenses and start-up companies. A model for technology transfer is depicted in Figure 1 (source: Friedman and Silbermann, 2003). When a UU researcher produces a new invention (for ex. a new molecular combination), the technology transfer office will apply for a patent (=octrooi) to register the invention at the patent office and then they can license the patent to companies for a certain fee (notice that a company can use a patented invention only if it has a license, otherwise only the inventor has the right to use that invention). The fees represent a source of income for the universities. Another way to produce wealth from the invention is that researchers start up companies where they develop themselves the invention further into applications and products.
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a. 


It is interesting to compare universities in terms of their ability to transfer technology and generate income from the technological inventions.

Consider a study aimed at investigating the factors influencing the ability of universities to transfer technology. The study is conducted using a sample of U.S. and European large universities. The following variables are measured:

TT= ability to do technology transfer measured on a scale from 0 to 30. The indicator combines information from three different variables: the number of start-up companies started by researchers of that university, the amount of license fees collected and the number of patents applied for. The overall indicator is higher for universities which are more successful at conducting profitable technology transfer.

EXP_TT= experience of technology transfer office measured in years of activity

It is expected that more experienced offices are better at doing technology transfer.

PUBLIC_FUND= amount of research funding received by the university from public institutions (government, NWO, etc.) in million euros
INDUSTRY_FUND= amount of research funding received by the university from the industry in million euros
It is expected that both types of funding have a positive effect on technology transfer since they stimulate research in general.

ROYALTY_POLICY=whether the university gives more than 50% of the license fees to the inventor (=1: less than 50% to inventor, 0=more than 50%).

It is expected that allowing a higher share of the fees to the inventor works as an extra motivation for researchers on top of the professional motivation (peer recognition) and thus increases technology transfer.

The researchers conduct a preliminary analysis on the data to check whether technology transfer significantly differs between US and Europe, and also whether the type of university matters. If there are differences then they will choose to divide the sample, otherwise they will continue with the whole sample. 
A dummy EUR is created: 1 indicates European universities. A categorical variable TYPE is created to indicate: 1=general universities, 2=academic hospitals, 3=technical universities. An analysis of variance is conducted using TT as the dependent variable. The output from the estimation is reported below:

Between-Subjects Factors

	 
	N

	EUR
	0
	39

	 
	1
	12

	TYPE
	1
	36

	 
	2
	10

	 
	3
	5



Tests of Between-Subjects Effects

Dependent Variable: TT 

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	40,981(a)
	3
	13,660
	,827
	,486

	Intercept
	8025,221
	1
	8025,221
	485,577
	,000

	EUR
	4,453
	1
	4,453
	,269
	,606

	TYPE
	37,759
	2
	18,879
	1,142
	,328

	Error
	776,777
	47
	16,527
	 
	 

	Total
	17489,326
	51
	 
	 
	 

	Corrected Total
	817,758
	50
	 
	 
	 


a  R Squared = ,050 (Adjusted R Squared = -,011)

Questions

1. What can you conclude from the results of the ANOVA analysis? Explain why. (6 pts)
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2. Do the results presented correspond to a Two-Way ANOVA or to a factorial model? Why? (6 pts)
[image: image5.png]Table 2
List of variables used in the analyses

Variables

Indicators

Adoption of green electricity (dependent
variable)

Perception of case of switching and use
Perception of probability of power failures

Level of trust in green electricity supplier
Attitude towards environment
Perception of relative advantages
Knowledge of renewable energy sources

Perception of importance of used
communication networks

Actual displayed environmental behaviour
Perception of price green electricity
Willingness to pay

Net income

Adoption of green electricity (dummy:

yes. 0=no)

Perceived case of switching to green electricity by respondents (not easy atall = 1, very casy = 4)
The perceived chance of a power cut when using green electricity in comparison to the chance
of a power breakdown when using conventional electricity (0-100%)

The level of trust of respondents in electricity supplicrs with regard to the generation and extra
investment in green electricity (very low = 1. very high=5)

Attitude of the respondents towards environmental responsibility (very low =
Perceived environmental benefits of using green electricity (very low = 1. very high
Knowledge of different ways to generate green electricity (dummy: 1= yes, 0=no)
Quotient of perceived importance of received green electricity information by internal influence
channels (through word of mouth and/or social network) and external influence channels (c.g.
mass media, journals) (internal influence channels more important > I; external influence
channels more important <1)

The number of subseriptions to environmental associations

Price perception of green electricity in comparison to conventional electricity (estimated
difference in Dutch guilders)

Willingness to pay an extra amount of money for green electricity per month (in Dutch
guilders)

Disposable net income of all members of a household per month (< Euro 1022; Euro 1022
1590; Euro 1590-2498 and > Euro 2498)

. very high=5)
)





Then the researchers use a multiple regression model to fit the data described above and test for the effect of the four independent variables expected to play a role. You can find below the SPSS output from the estimation procedure:


Descriptive Statistics

	 
	Mean
	Std. Deviation
	N

	TT
	17,7584
	4,47712
	100

	PRIVATE_FUNDING
	4,9478
	1,82364
	100

	PUBLIC_FUNDING
	10,0528
	1,74334
	100

	ROYALTY_POLICY
	,71
	,456
	100

	EXP_TT
	4,60
	2,478
	100


 
ANOVA(b)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1381,004
	4
	345,251
	54,355
	,000(a)

	 
	Residual
	603,415
	95
	6,352
	 
	 

	 
	Total
	1984,419
	99
	 
	 
	 


a  Predictors: (Constant), EXP_TT, ROYALTY_POLICY, PUBLIC_FUNDING, PRIVATE_FUNDING

b  Dependent Variable: TT


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	B
	Std. Error

	1
	(Constant)
	2,390
	1,778
	 
	1,344
	,182

	 
	PRIVATE_FUNDING
	1,378
	,146
	,561
	9,427
	,000

	 
	PUBLIC_FUNDING
	1,057
	,151
	,412
	6,980
	,000

	 
	ROYALTY_POLICY
	-4,176
	,577
	-,425
	-7,243
	,000

	 
	EXP_TT
	,193
	,104
	,107
	1,860
	,066


a  Dependent Variable: TT

3. Which factors turn out to have a significant effect? Explain which information you use to make your claim. (6 pts)

4. Do the estimated coefficients correspond to the expectations of the researchers? Explain why for each of four independent variables. (8 pts)

The researchers suspect that the royalty policy may not only have a direct effect on technology transfer but also an indirect effect by influencing the impact of the experience of technology transfer offices on technology transfer. They then check for this by inserting an interaction term in the model (EXPTTbyROYALTYPOLICY). The new estimates are as follows:


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	B
	Std. Error

	1
	(Constant)
	-,042
	1,813
	 
	-,023
	,981

	 
	PRIVATE_FUNDING
	1,275
	,141
	,519
	9,036
	,000

	 
	PUBLIC_FUNDING
	1,023
	,143
	,398
	7,143
	,000

	 
	ROYALTY_POLICY
	-,017
	1,292
	-,002
	-,013
	,989

	 
	EXP_TT
	,894
	,220
	,495
	4,054
	,000

	 
	EXPTTbyROYALTYPOLICY
	-,888
	,250
	-,606
	-3,548
	,001


a  Dependent Variable: TT

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. (6 pts)

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? (6 pts)


Problem 2
Research background

Patents are widely studied in the innovation literature. As discussed in Problem 1, patents serve mainly two purposes: (1) they protect an invention from imitation, (2) they allow inventors to generate income from their invention by, for instance, licensing the patents to other firms/institutions. 

The second process is referred to as the ‘commercialization’ of patents. Commercialization generates revenues for the inventors in different ways. For example, the invention protected by the patent can be used in practice in products that are sold in the market (a molecular combination can be used in a new medicine introduced in the market). Or the patent is sold or licensed to other companies which pay a certain fee to the inventor to be able to use the protected invention.

In general commercialization requires different skills than the ones needed for the invention, in particular marketing skills and manufacturing skills. The literature has suggested that smaller firms and individual inventors may lack these skills, so that they are not able to reap the benefits of their patents. In fact, not all patents are commercialized. A large percentage remains at the stage of inventions and fails to generate direct financial revenues.
A study by Svensson (2007) published in Research Policy investigates patents obtained by different firms and individual inventors.  The inventors of a sample of 867 patents are contacted and asked whether they have commercialized their patents.
The table below presents the data collected. Firms are divided into three size-classes and the numbers are frequencies.
[image: image2.emf]Based on the data in the table, answer the following questions.
7. What are the odds of commercialization for patents obtained by individual inventors? (6 pts)

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. (8 pts)

Problem 3
Consider the following research article, recently published in the journal Energy Policy.
[image: image3.emf]
This article relates to one of the examples that were discussed during the course. The study aims at understanding the factors influencing the adoption of green power by Dutch families. In this case different theories are combined and each theory provides a different set of explanations for the adoption of green contracts. The different factors are divided into factors related to: (1) technical systems, (2) individual perception, (3) economic issues.

In the empirical part of the paper the two researchers employ logistic regression to study the influence of the three groups of factor on the adoption variable. Table 2 reports the definition of the variables used.

Table 3 reports instead the results of the estimation of five different models, each of them including different groups of factors. Note that the values reported are exp(b) instead of just b. The authors have used backward selection to exclude not significant variables.

Questions
9. Is the logistic regression model the appropriate statistical model for this study? Explain why. (6 pts)

10. Using the last model, which is the variable that matters most for the adoption of a green contract? Explain why. (6 pts)

11. Take the case of individuals with no subscription to environmental organizations (such as WWF, Green Peace, etc). Using again model 5, what is the effect of subscribing to one environmental organization on the adoption of a green contract?  (6 pts)

12. What is instead the effect on 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)? (6 pts)

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. (8 pts)

14. Which model would you use as the ‘best’ model and why? (6 pts)
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