
 
 

 

 
 
 
 

 

 

 



 

 

 

(Japanese students are expected to write in Japanese. If you are an international student, you may 

respond in English. However, your answer must be entirely original. No marks will be awarded for 

answers that include large, unoriginal excerpts from the text.) 

 

(1) Google Research Laboratory

(2)  (3) 

5 10  

(Read the passage and write a summary in 5 to 10 lines, addressing the following points: (1) What 

Google Research Laboratory did, (2) Their findings and later developments, and (3) The limit of the 

AI visual representation.) 

 

Since 1980, the various knowledge representation used for AI vision have drawn heavily on 

psychology― especially the theories of David Marr and James Gibson.  Despite such psychological 

influences, however, current visual programs are greatly limited. 

     Admittedly, computer vision has achieved remarkable feats: facial recognition with 98 per cent 

success, for instance.  Or reading cursive handwriting.  Or noticing someone behaving suspiciously 

(continually pausing by car doors) in parking lots.  Or identifying certain diseased cells, better than 

human pathologists can.  Faced with such successes, one’s mind is strongly tempted to boggle. 

     But the programs (many are neural networks) usually have to know exactly what they’re looking 

for: for example, a face not upside down, not in profile, not partly hidden behind something else, and 

(for 98 per cent success) lit in a particular way. 

     That word ‘usually’ is important.  In 2012, Google’s Research Laboratory integrated 1,000 

large computers to form a huge neural network, with over a billion connections.  Equipped with deep 

learning, it was presented with ten million random images from YouTube videos.  It wasn’t told what 

to look for, and the images weren’t labelled.  Nevertheless, after three days one unit (one artificial 

neuron) had learned to respond to images of a cat’s face, and another to human faces. 

     Impressive?  Well, yes.  Intriguing, too: the researchers were quick to recall the idea of 

‘grandmother cells’ in the brain.  Ever since the 1920s, neuroscientists have differed over whether or 

not these exist.  To say that they do is to say that there are cells in the brain (either single neurons or 

small groups of neurons) that become active when, and only when, a grandmother, or some other 

specific feature, is perceived.  Apparently, something analogous was going on in Google’s cat-

recognizing network.  And although the cats’ faces had to be full on and the right way up, they could 

vary in size, or appear in different positions within the 200 x 200 array.  A further study, which trained 

the system on carefully pre-selected (but unlabeled) images of human faces, including some in profile, 

resulted in a unit that could sometimes―only sometimes―discriminate faces turned away from the 

viewer. 

     There are now many more―and even more impressive―such achievements.  Multilayer 
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networks have already made huge advances in face recognition, and can sometimes find the most 

salient part of an image and generate a verbal caption (e.g. ‘people shopping in an outdoor market’) to 

describe it.  The recently initiated Large Scale Visual Recognition Challenge is annually increasing 

the number of visual categories that can be recognized, and decreasing the constraints on the images 

concerned (e.g. the number and occlusion of objects).  However, these deep-learning systems will 

still share some of the weaknesses of their predecessors. 

     For instance they―like the cat’s-face recognizer―will have no understanding of what a 

‘profile’, or occlusion, actually is.  Even vision programs designed for robots provide only an inkling 

of such matters. 

     The Mars Rover robots, such as Opportunity and Curiosity (landed in 2004 and 2012, 

respectively), rely on special knowledge-representation tricks: heuristics tailored for the 3D problems 

they’re expected to face.  They can’t do pathfinding or object manipulation in the general case.  

Some robots simulate animate vision, wherein the body’s own movements provide useful information 

(because they change the visual input systematically).  But even they can’t notice a possible pathway, 

or recognize that this unfamiliar thing could be picked up by their robot hand whereas that could not. 
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.  (1) immunization (2) vaccination (3) 

5 10  

(Read the passage and write a summary in 5 to 10 lines, addressing the following points: (1) The 

advantages of immunization, (2) How vaccination works, and its safety (3) The social impact of 

vaccination.) 

 

Vaccines―which protect against disease by assuring immunity―are widely and routinely given 

around the world.  This practice is based on the idea that it is better to keep people from falling ill 

than to focus only on helping them recover once they are ill.  Suffering, disability, and death are 

avoided.  Immunization is thought to prevent two to three million childhood deaths each year.  In 

addition, infection is reduced, strain on health-care systems is eased, and money is frequently saved 

that can be used for other health services. 

     Immunization is a proven tool for controlling and even eradicating disease.  An immunization 

campaign carried out by the World Health Organization (WHO) from 1967 to 1977 eradicated the 

natural occurrence of smallpox.  When the program began, the disease still threatened 60% of the 

world’s population and killed every fourth victim.  Eradication of poliomyelitis is within reach.  

Since the launch by WHO and its partners of the Global Polio Eradication Initiative in 1988, infections 

have fallen by 99%, and about five million people have escaped paralysis.  Between 2000 and 2008, 

measles deaths dropped worldwide by almost 78%, and some regions have resolved to eliminate the 

disease. 

     Vaccines typically provide the immune system with harmless copies of an antigen: a portion of 

the surface of a bacterium or virus that the immune system recognizes as “foreign.”  A vaccine may 

also provide a non-active version of a toxin―a poison produced by a bacterium―so that the body can 

create a defense against it. 

     Once an antigen is noticed by the immune system, white blood cells called B-lymphocytes create 

a protein called an antibody that is designed to attach to that antigen.  Many copies of this antibody 

are produced.  If a true infection of the same disease occurs, still more antibodies are created, and as 

they attach to their targets they may block the activity of the virus or bacterial strain directly, thus 

fighting infection.  In addition, once in place, the antibodies make it much easier for other parts of 

the immune system to recognize and destroy the invading agent. 

     Immune systems are designed to “remember.”  Once exposed to a particular bacterium or virus, 

they retain immunity against it for years, decades, or even a lifetime.  This means they are prepared 

to quickly defeat a later infection.  This is a huge benefit because a body encountering a germ for the 

first time may need from seven to twelve days to effectively defend it, and by then serious illness and 

even death may occur. 

     All vaccines used for routine immunization are very effective in preventing disease, although 

no vaccine attains 100% effectiveness.  More than one dose of a vaccine is generally given to increase 

the chance of developing immunity. 

     Vaccines are very safe, and side effects are minor―especially when compared with the diseases 

they are designed to prevent.  Serious complications occur rarely.  For example, severe allergic 

reactions result at a rate of one for every 100,000 doses of measles vaccine.  Two to four cases of 
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vaccine-associated paralytic polio have been reported for every one million children receiving oral 

polio vaccine. 

     Immunization is considered among the most cost-effective of health investments.  There is a 

well-defined target group; contact with the health system is only needed at the time of delivery; and 

vaccination does not require any major change of lifestyle. 

     A recent study estimates that if the coverage for the pneumococcal disease vaccine reached the 

levels of DTP3 coverage in Latin America and the Caribbean, it would prevent over half of all cases 

of the disease and about 9,500 deaths annually.  This could be achieved at a cost of as low as 62 U.S. 

dollars per life saved.  The cost of the immunizations is clearly compensated for by its life-saving 

value. 
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