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          W
hat is reality? Why is there any-

thing at all? How did the complex-

ity of the universe arise? What do 

quantum mechanics and quantum computers 

have to do with all this? If you have ever pon-

dered any of these questions, 

then Vlatko Vedral’s Decoding 

Reality is for you. Well written 

and engaging, the book pro-

vides a constant fl ow of new 

ideas. Vedral (a physicist at 

Oxford University) attempts 

to explain all of reality, its ori-

gins, and evolution in terms 

of the concept of information. 

He starts with Shannon’s com-

munication theory and then turns to quantum 

information theory and quantum computing. 

These are weighty topics, yet Vedral eluci-

dates normally inaccessible concepts and 

theories with ease.

In the fi rst half of the book, Vedral argues 

that Shannon’s theory of communication is 

the basis for explaining social cooperation, 

biological information, and economics. One 

of the most frustrating things about Shannon’s 

theory is that people keep trying to make it 

carry too heavy a load, a load Shannon never 

intended. That may be because of the use of 

the label “information.” The power of his the-

ory lies in its total disregard of meaning, but 

it thereby ignores the essence of social and 

biological information and communication. 

Although Shannon’s theory may help to send 

a signal to Mars through the noisy channel of 

space, it will not help a robot on the planet’s 

surface interpret the meaning of the signal 

(e.g., turn to left). Moreover, for two or more 

robots to cooperate, they must communicate 

strategic meanings, meanings that set up their 

respective intentions. These intentional, stra-

tegic states need not contain mutual infor-

mation that is held in common. Instead, to 

achieve a goal by cooperative, social action, 

the strategic states have to be coordinated, be 

in synchrony, or coalesce. This is fundamen-

tally different from Shannon’s mutual infor-

mation. As a result, Vedral’s account of the 

role mutual information plays in social pro-

cesses is misguided and misses the core of 

social communication.

There are similar shortcomings in Vedral’s 

treatment of biology, which blindly fol-

lows Richard Dawkins’s gene-centric view 

of biological information. Such a view fails 

to explain the central problems of develop-

mental biology and evolution, 

namely the foundational role 

of genome control networks 

rather than genes. In addition, 

most of the content of the vast 

noncoding but conserved areas 

of genomes may be control 

information. As with social 

communication, such infor-

mation has to be interpreted 

by the cell to give it pragmatic 

meaning. Hence, in this sense cells are com-

municating agents that possess a vast store 

of hard-wired strategic information in their 

genomes. Their status will not be explained 

by Shannon’s communication theory nor by 

an extended quantum information theory. 

Although both theories hold, they are not rel-

evant for understanding the reality of living, 

social processes.

When a cell receives a signal through a 

receptor, it initiates a series of steps in an 

internal interpretive network, 

which may lead a transcrip-

tion factor to activate an area 

of its genome. This in turn may 

activate an entire genome net-

work. Thus, the meaning of 

a signal depends on the com-

plex interpretation carried out 

by the receiving cell. The sig-

nal’s information content is 

enhanced by way of an inter-

pretive mapping. The signal 

itself can be simple and, by 

itself, information poor.

The semantics of signals 

(and, more generally, lan-

guages) is governed by enrich-

ment: Meaning enriches the 

information content of a signal. 

In adding information, it allows 

for extremely sophisticated 

responses to simple signals. 

The information in an intercel-

lular message is not contained 

in the signal, the signal’s prob-

ability of being sent, or its sur-

prise value to the receiver. As 

a result, Shannon’s theory is 

nearly irrelevant to understanding informa-

tion and communication in developmental 

processes.

A very similar story can be told for human 

communication. Most animal communica-

tion involves coordinating social action. The 

meaning of a message is determined by how 

it affects the informational and intentional 

state of the agent. Agents coordinate their 

actions by using communication to adjust 

their respective strategies so that they cohere 

to achieve their interlocking goals ( 1). Again, 

this has little to do with the probability of a 

signal. Shannon’s theory remains silent about 

meaning and understanding of language.

In the book’s second half, Vedral turns 

from the world of living organisms to physics. 

He introduces the strange quantum world and 

argues that the universe is a quantum com-

puter. As he recounts, the universe starts with 

a random event out of nothing, before there 

is space and time. Then, through further ran-

dom events, the universe forms itself. Where 

the laws of the universe come from is unclear. 

Given that we accept that a set of consistent 

laws somehow came into being, the set of 

physical laws is a very small set. Its complex-

ity is virtually nil compared with the com-

plexity of the universe. Hence, the laws by 

themselves could not generate the space-time 

events that form the history of our universe. 

A limited set of laws can at best generate a set 

of universes, namely those consistent with the 
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laws. To generate a particular space-time event 

such as the creation of our universe, we need 

laws plus extra information, e.g., the initial 

and boundary conditions of differential equa-

tions or the program that initiates a particular 

Turing machine in a universal computer. As 

Andrey Kolmogorov implied, the complexity 

of a string cannot be greater than the mini-

mal program that generates it and stops. We 

can abstract this to a complexity conservation 

principle that applies to all space-time events 

generated by agents using meaningful strate-

gic and state information ( 2).

At the core of quantum computing is direc-

tive information (the program), the sequence 

of operators that repeatedly act on the quan-

tum state to compute the result. The initial 

quantum state of the system has to be pre-

pared. Classically, the initial state is prepared 

by putting data in memory, and the operator 

is prepared by loading a program. In quantum 

computing, analogous procedures are used. 

The quantum computer’s advantage is that 

it can represent many states at once, through 

a superposition of states. This superposition 

can be operated on in a single step, offering 

an exponential increase in calculation speed 

over classical computers. Nonetheless, even 

if the universe is a quantum computer, the 

problem remains what (or who) wrote the 

program and set up the initial conditions.

Complex events such as the construction 

of our universe require suffi cient informa-

tion. One may argue that the universe resulted 

from random interactions constrained by the 

laws of physics. However, that would produce 

a vanishingly small probability for the gen-

eration of our particular, coherent universe. 

Most universes would be near-random struc-

tures. The counterargument is: Well, our uni-

verse was formed. Therefore, the laws plus 

random quantum processes must have gener-

ated it. But this begs the question. There is no 

free lunch. The information generated in the 

universe has to come from information. We 

are left puzzling over the source of our uni-

verse’s ordered complexity.

Decoding Reality offers nonspecialists a 

powerful account of a science and its tech-

nology in the process of creation. To date, 

the theoretical work in quantum computing 

has vastly outpaced its technological realiza-

tion. It took hundreds of years before New-

ton’s calculus could be used to launch satel-

lites and guide spacecraft to explorations of 

distant planets. Perhaps it will be a similarly 

long time before quantum computing is fully 

realized. Vedral guides readers into the cen-

ter of the debates about the foundations of the 

fi eld. And readers who hunger for additional 

details can turn to the more mathematical 

account he coauthored with Jacob Dunning-

ham ( 3), which is also clearly written.

We still don’t know why there is some-

thing rather than nothing. Vedral’s book will 

introduce you to the fantastic world of quan-

tum computing, teleportation, and multiple 

universes. Whether it decodes your reality, 

you must decide.  
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          H
appiness, for the Epicureans, was 

ataraxia (tranquility); for the Beat-

les, it was “a warm gun.” Perhaps 

because of its particularity and amorphous 

nature, it has proven hard to discuss meaning-

fully. Nonetheless, happiness 

remains an enduring obses-

sion and has fascinated a wide 

range of thinkers, including 

early economists.

In Adam Smith’s weltan-

schauung, human activities 

were part of a great machine, 

the aim of which was the max-

imization of happiness. Utili-

tarian philosophy, which had 

a strong impact on economics, proposed that 

human goals, and the actions to achieve those 

goals, ought to maximize utility. They offered 

various defi nitions of utility, but in several 

accounts it was equated to happiness.

Happiness’s position in the dismal science 

receded as the fi eld’s concepts and theories 

became increasingly precise and formalized. 

Eventually, more tractable and measurable 

quantities became stand-ins for utility in eco-

nomics. Modern economics has largely taken 

utility to be an ordinal concept, a mathemati-

cal tool for talking about 

choices people make.

In the past three or four 

decades, happiness has 

made a comeback. Econ-

omists and psychologists 

have engaged the subject 

(and each other) with seri-

ous scholarly attention, 

which is moving happiness 

from the fringes to main-

stream economics. However, the label “hap-

piness” is a bit misleading, because most of 

the econometric studies are actually about 

subjective well-being, a more inclusive con-

cept. Until recently, these studies have almost 

exclusively focused on the developed world. 

That restriction mainly refl ects the paucity 

of data from elsewhere but also assumptions 

that cultures, institutional arrangements, and 

other conditions were far too different to 

allow comparisons.

Economist Carol Graham (University of 

Maryland and Brookings Institution) and 

her colleagues have been among the scholars 

who have grappled with these issues. Hap-

piness Around the World offers a brief, well-

written account of their intriguing fi ndings. 

The author draws on fi ndings from a variety 

of surveys across the world, but the book is 

not a mere compilation of interesting survey 

results. Graham includes original analyses 

of a host of factors such as macroeconomic 

trends, political regimes, corruption, crime, 

inequality, and health. Despite the complex-

ity and nuances of the topic, her lucid text is 

an easy read.

Graham notes that, notwithstanding 

undoubted cultural variations in conceptions 

of happiness, on average the patterns seem 

remarkably consistent around the globe, 

across different levels of economic develop-

ment, and even over time—at least in terms 

of correlates of happiness, such as income, 

employment, wealth, health, and stable rela-

tionships. In any country, the affl uent tend to 

be happier than the less affl uent. However, 

the Nigerians and the Chinese report about 

the same level of happiness as the French 

and the Japanese, despite large differences in 

gross domestic product. Afghans tend to be 

about as happy as Latin Americans; Kenyans 

seem as happy with their healthcare as the 

U.S. population is with its. For health satis-
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