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The growing increase of the world population has led *FAO to take into account new food
sources that are able to “feed” the planet and are able to be more sustainable in terms of water and
soil exploitation and of pollution. Based on these assumptions, insects seem to be a possible
alternative. However, this practice has not been discovered recently, in fact the testimonies on
*entomophagy date back very far and there are still a lot of countries where the main meal is
represented by insects. The introduction of insects as a new food on our table has certainly come to
a cultural historical moment in which food culture traditions have long been overcome with the
arrival of globalization, with the spread of dishes, such as sushi or kebab, until *IARC's statement
that the meat preserved or cooked in certain ways can be *carcinogenic. In fact, during the year
2015, the decision by the IARC to include red meat and processed red meat respectively in group 1
and 1 A of carcinogenic substances for humans, resulted in a collapse not only of the food market,
but also of consumer confidence. Above all, in Italy, aythis statement has put into question the myth
of the Mediterranean diet, which has always been one of the most complete and healthy diets in the
world, where meat plays a very important role. Obviously, this innovation has led to search for new
food solutions that could be equally nutritious. If the Western world is able to overcome its taboos,
entomophagy may be a source of revenue both in economic and environmental terms, which should
not be underestimated. However, it is necessary to break down the cultural wall so that entomophagy
can reach our dishes, but with the right reasons and the right explanations this could be possible.

The motivations that have led the Western world to seek new sources of sustainability both for
the Western and the developing countries are many: the most important is perhaps the growing
increase in the number of inhabitants of our planet and consequently, the steady increase in the
search for food that can at least meet the entire world population in terms of survival; this is the
reason behind g)the other reasons, since the intensive increase in agriculture and livestock has led to
an increasing increase in pollution, greenhouse effect, of the soil exploitation, of energy and of water
thus further worsening the present conditions of the earth. For these reasons, the search for new,
more environmentally friendly sources has become necessary not only in countries where food is
not always enough for the entire population, but also in the industrialized world. In this way insects
are a possible alternative to not underestimate and study to try to figure out how to make the most
of their potential. The positive aspects of insects can be summarized as follows: They are a great
source of protein; They transform the *substrate from organic waste into high quality proteins; They
require much less water and much less soil to be bred; They produce much less greenhouse gases
than conventional cattle; They have high *nutritional conversion efficiency. In addition, insects
could also be a possible alternative to traditional feed used to date for animal consumption. However,
it is extremely important to define the *hygiene of these foods both in terms of food safety and
nutritional value, in order to evaluate the possibility of their consumption and their marketing.

The great interest in insects is due primarily to their great nutritional properties, in fact insects
have been a highly-nourished source of nutrition that obviously can vary depending on the substrate
from which they feed, the species and the stage of transformation and how to cook. Caloric content
was estimated around 293-762 kilocalories per 100 g of dry matter. Also the protein content is very
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high at about 7-48 g/100 g of weight in fresh insects. Also, they are very rich in fat. Insects are also
rich in mineral salts and vitamins. Given this assumption, c)it is of supreme importance to consider
not only the positive aspects that insects can make, both to our supply and to the sustainability of
the environment, but also to the dangers that can result from human insect consumption. It is
therefore necessary to effectively verify how safe and healthy they are, in order to avoid any possible
risks that may lead to illnesses, *toxinfections, and food-borne infections for the consumer.

In addition, the insect breeding methods and the subsequent stages of killing, preparation,
preservation and packaging that precede consumption are also important, in order to avoid the risk
of cross contamination or of poor conservation methods of the product that could expose the farmer
to dangers of infection while carrying out his work. It is considered that there are the possible
microbiological, chemical and physical risks arising from the consumption of eatable insects and
any allergies that can cause to the consumer, although to date the data py( YO T ) ( )
14 )( YO 7 )( ) insects hygienically safe are not many.

(Reprinted from Encyclopedia of Food Security andSustainability, Monica Gallo, Pages 294-299,
2019, with permission from Elsevier. —ckZ2)
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According to Mayer-Schonberger and Cukier’s influential characterization, “big data” is about
three fundamental changes to the scientific method:

Bigness. In “normal science”, collecting data is expensive as requires design and performance of
experiments. Hence it uses Statistics to estimate the size of data required to achieve significant results,
and uses sampling and estimation methods to obtain them. In contrast, Data Science now has “the ability
to analyze vast amounts of data about a topic rather than being forced to settle for smaller sets”. The
effects of this is that statistical sampling and estimation become unnecessary, and that models with very
large numbers of parameters can be fitted to data without testing for or worrying about over-fitting. It
is sometimes possible to work with all of the data rather than any sample from it. This has arisen for
several interconnected technological reasons over the past decade. ( 7~ ) has fallen in price, allowing
more data to be collected. For example, rather than employing people to count cars in traffic surveys,
we can now cheaply use large networks of traffic cameras. It is possible to buy web-cams for a few
pounds now rather than hundreds or thousands of pounds. Often the most expensive part of a sensor
nowadays is the metal enclosure to keep it waterproof. ( - ) has fallen in price, allowing more data
to be processed. This includes both statistical analysis of large data sets, as well as enabling sensor data
.to be processed into database entries in the first place. For example, *ANPR algorithms have been
known for decades but can now run cheaply on processors inside traffic cameras in a network. The
*Raspberry Pi and * Arduino are examples of cheap computing boards which can be built into sensors’
boxes for less than 100 pounds. ( ¥ ) has fallen in price. Most computer owners now have terabytes
of storage space available, which was previously only available to large companies. ( = ) has
increased. The internet has moved from being a static collection of web pages to an interactive space
where organizations routinely publish and update raw data sets which anyone can access. Internet
speeds have increased and the cost of *bandwidth has fallen to enable anyone to download large data
sets easily. Internet-based hosting allows home users to store and process data remotely (“in the cloud™)

for a few pounds.

Messiness. “A willingness to embrace data’s real-world messiness rather than privilege accuracy”.
Statistics, Database design, and Artificial Intelligence have historically focused on working with well-
defined and structured “clean” data. Often, Data Science algorithms will run directly on raw,
unprocessed data files directly downloaded from some public provider, and bypass the classical
architecture of database design and *insertion altogether. Data Science works with whatever data is
available, to make it as large as possible. Usually this will be data collected for some other purpose.
Because data is so cheap nowadays, we can simply make use of very large collections of noisy data and
average out over the noise, rather than have to carefully design and collect clean data. For example,
rather than design samples of manual vehicle counting locations and strict manual protocols for
classifying the vehicle types, we make use of a city’s existing large network of ANPR sensor data.
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Every ANPR detection and vehicle type classification is noisy but there is so much of it that it no

longer matters. 4) Data Science tends to emphasize quantity over quality, and the reuse of whatever

second-hand data it can find. Often this means that the data scientist has to do more work in “adding

revision” or pre-processing one or more data sets into a usable format.

*Correlation. “A growing respect for correlation rather than a continuing quest for ambiguous
*causation”. In “classical” science and statistics, careful distinctions are made between causation and
correlation. Causation is a difficult philosophical concept, though has recently been given solid
statistical foundations. Causation can typically only be assumed from a system when cause is put into
the system. This occurs in controlled scientific experiments, where the experimenter forces some
variable to take a value and records the result. In contrast, Data Science is a passive activity, which
analyses only data which already exists and has not been caused by the data scientist. Hence, Data
Science deals with correlations rather than causation. This means working with “black box” parametric

models rather than with productive theory-driven models. p) Data scientists argue that the predictions

enerated ly black boxes are often better than those of theay -driven models which is all that matters.

Data Science here means the use and re-use of data collected passively rather than via the causal
experiments used in regular “science”. Causation inference has recently (from the early 2000s) become
well understood within the framework of *Bayesian networks. We now know that, contrary to the
claims of some earlier statisticians and educators, it is possible to infer causation and not just
correlation using statistics, but (except for a few special cases) only if the data itself has first been
caused in some way by the experimenter. For example, to learn whether mobile phone use causes car
crashes, it is necessary to cause some drivers to use their phones and others not to use them, and observe
the results, rather than just observing a set of drivers’ phone and crash behaviors. Without this kind of
experimental control, it would be possible for *confounding factors such as personality to cause both
phone use and crashes, and thus only possible to infer their correlation. Data Science is thus
unambiguously defined and cleanly distinguished from regular “science” as science without ( -3~ ). This
concept corresponds to “correlation” above. While data scientists could collect their own data, they
typically work with existing data collected from various sources such as previous experiments, the internet,
company databases and government records. This practicality gives rise, incidentally, to the “messiness”
above, and sets the character for much of practical Data Science’s data preparation or adding revision

activities.

(Reprinted from ”A Self-Study Guide with Computer Exercises” by Charles Fox. Rights managed by
Springer Nature Switzerland AG, Inc. Copyright© 2018 Springer Nature Switzerland AG — ¥ E)

ANPR (automatic number plate recognition) : 7>/ 3—7 L — 2 BERHE L CHHERES
T B RAT A



Raspberry Pi : ZEE TR I, SR TLMRy I NAR—RaryBa—F

Arduino : A # U7 CHFE SN, MR TEMERI >V INAR—Faryva—F

bandwidth : 1F#EE IR S 42 AERE O H

insertion : HHPULDABINZT —F_X—ADHEBIZEDLYET, T—F2HATHI &
correlation : #HEEEE4%

causation : [K 5 BE£R

Bayesian networks : 28 & £ D OBEKRE Ry hT—27 L UL TREL TONTT 541 HE
FOFE

confounding factors : ZZFEERE. FH TS 2 DOEEONFICEEL RIFTERDOZ L.
NWBRFEETDH L E, BEENRZRERRBERA R VEHMEICHBEBRARET HFAREERD 5.

M1 Z (7 )~( =) OFRFTNCADEME L TROELYR DR, UTOER
BN HZBY, BFTEXRIV.
@O Computation power @ Data connectivity (@ Data reliability @ Data storage
® Electric power (©® Engineers’ labor (D Sensor technology

2 THREA) OLSEZBz2ONAHALY, BAFE 100 FRETEZRE W,
13 T#E B) %, [those] 2RTHNENDLMND X O, BAFEBIZRRLAR I,

M4 25 () CALZEMNE L TRDELARLOE, UTOBBRENGEY, FET
BEZIREW,
@ blackbox @ causation (@ computation @ database

5 WOXE ()~ONZoWT, HmKEES T TITT7ONBFIC—HTHbDIZIZ0%,

—E L2V DITIIX %, FEMICEBALRZIW,

(1) 7—FBFE, BEORZIBTIZEHORERNOCEOLNDIREDT —F %,
FRAELTBRATLZ L EZERT S,

Q) EBRIZRBWT, ZREVBSEEEXNRIZE oo T —F RN 2, FHEIE
RIZT T, RRBEMREHET DI ENARRICRS.

(3) BWEFEOMH L ERER L ORRBEREZFASITIL, HBFEFLMEHFICEH
BEKEPRI LI RTAN—DOT —Z 20T 5720 TR +45TH 5.

(4) EBRHREHIE LRI ET, EAOHRR EOBER N ESEIEFEH & EREE
WEADNITIZE 2 57 8%, ABICOBEL THETEXL 1IR3,

(5) T—EABFEORED 1 D THHEHESIL, BEORA T —2 &R BT/ L
WX o THELA.

16 AL TRRDNAEERN LB L OEE 5F X, Big Data X° Data Science D ffE
REZOROFAMEIZET2HR270DB 2 b7 3 (BAFE 300 LN, A
nJLI‘J—:" 75? =) U)



	問題冊子表紙①（AOⅡ）
	注意事項

	筆記試験①（英語）
	工学部　
	問題冊子表紙②（AOⅡ）
	注意事項

	筆記試験②（数学）
	02-1　v0er_8
	筆記試験②（数学）


	工学部　
	問題冊子表紙③（AOⅡ）
	注意事項

	筆記試験③（物理）
	03-1　物理_問題 Ⅰ_final1201
	03-2　熱力学_final


	工学部　
	問題冊子表紙④（AOⅡ）
	注意事項

	筆記試験④（化学）
	化学問題Ⅰ
	化学問題II20201019





