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Preface

This book emerges from a journey that began with failure and transformed into suc-
cess through perseverance, strategic thinking, and relentless self-improvement. When
I first attempted to enter China’s top graduate programs, I faced rejection after rejec-
tion. The path from ranking outside the top tier at Dalian University of Technology
to becoming a top 10% student at Shandong University, and eventually securing po-
sitions at prestigious institutions while publishing in top-tier journals, was neither
straight nor simple.

The academic world operates on unwritten rules and hidden knowledge that of-
ten remain inaccessible to undergraduate students, particularly those from non-elite
backgrounds. This book aims to democratize that knowledge. Within these pages,
you will find not just my personal story, but a comprehensive system for academic
advancement that anyone can follow. From mastering the mathematical foundations
that underpin all serious research to crafting the perfect inquiry email that catches a
professor’s attention, every element has been tested through my own experience and
refined through countless iterations.

What makes this guide unique is its interdisciplinary perspective. My journey
spans from pure computer science and machine learning to economics and climate
policy, demonstrating that academic boundaries are more flexible than they appear.
This breadth of experience has taught me that success in graduate admissions requires
more than just good grades or research experience—it demands a holistic understand-
ing of how academia functions as a social and intellectual system.

The transformation from an undergraduate student to a competitive graduate
school applicant requires fundamental changes in how you think, work, and present
yourself. This book will guide you through that transformation with concrete exam-
ples, detailed tutorials, and honest reflections on both successes and failures. Whether
you are a second-year undergraduate just beginning to think about graduate school or
a final-year student preparing applications, you will find actionable strategies tailored

to your situation.
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Remember, the goal is not merely admission to graduate school, but preparation
for a lifetime of intellectual contribution. The skills and mindsets developed through
this process—rigorous thinking, clear communication, technical proficiency, and in-

tellectual courage—will serve you throughout your academic career and beyond.

Jiacheng Zheng
Shandong University
September 26, 2025



Part 1

Foundation: Understanding the

Academic Landscape



Chapter 1

The Reality of Graduate School Ad-

missions

Success is not final, failure is not
fatal: it is the courage to continue

that counts.

Winston Churchill

The landscape of graduate school admissions, particularly for PhD programs in
economics, computer science, and interdisciplinary fields, has undergone dramatic
transformation over the past decade. Competition has intensified to levels that would
have seemed unimaginable to previous generations of scholars. Understanding this

reality is the first step toward developing a successful application strategy.

1.1 The Numbers Game: Understanding the Com-

petitive Landscape

When I began my application journey, I quickly discovered that the acceptance rates
at top programs hover between 2% and 5%. At institutions like MIT, Stanford, and
Harvard, economics PhD programs might receive over 800 applications for fewer than
25 positions. The situation in computer science is similarly competitive, with some
programs reporting over 1,000 applications for 20-30 spots. These numbers, however,
tell only part of the story.

The real challenge lies in understanding who comprises your competition. The

typical applicant pool for a top economics PhD program includes graduates from the
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world’s best universities, many with master’s degrees, published papers, and years of
research experience. International students, who often constitute 60-70% of incoming
PhD cohorts in quantitative fields, face additional challenges: language barriers, cul-
tural differences in academic systems, and limited access to insider knowledge about
the application process.

My own experience illustrates these challenges starkly. Despite ranking in the top
10% of my cohort at Shandong University—one of China’s prestigious 985 universi-
ties—and having multiple publications, I faced rejection from numerous top programs.
The Peking University National School of Development rejected my application out-
right. Tsinghua University’s School of Economics and Management did not even
invite me for an interview. These rejections taught me a crucial lesson: excellence
alone is insufficient. Success requires understanding the implicit rules of academic
admissions and strategically positioning yourself within this competitive ecosystem.

Consider the transformation of admissions standards over time. In the 1990s, a
strong undergraduate GPA and decent GRE scores might have sufficed for admission
to a good PhD program. Today, successful applicants often have multiple published
papers, extensive research experience, advanced mathematical training beyond the
undergraduate curriculum, and strong connections with faculty members at their
target institutions. This credential inflation reflects both the increasing supply of
qualified candidates globally and the rising stakes of academic careers in an era of

limited tenure-track positions.

1.2 The Hidden Curriculum of Academia

Academia operates according to a hidden curriculum—a set of unwritten rules, ex-
pectations, and cultural norms that are rarely explicitly taught but absolutely crucial
for success. This hidden curriculum begins operating long before graduate school,
shaping who gets research opportunities, whose work gets noticed, and ultimately,
who gains admission to top programs.

One of the most important elements of this hidden curriculum is the understanding
that academic success is fundamentally social as well as intellectual. The myth of the
lone genius working in isolation has little relevance to modern academic life. Research
is increasingly collaborative, and your ability to build relationships with professors,
contribute to research teams, and communicate your ideas effectively matters as much
as your raw intellectual ability.

During my undergraduate years, I learned this lesson through trial and error. My
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initial attempts to join research projects failed because I approached professors with
vague expressions of interest rather than specific proposals for how I could contribute.
It was only when I began offering concrete skills—my ability to code in Python,
analyze large datasets, or translate technical documents—that professors began to see
me as a potential asset rather than another undergraduate seeking a recommendation
letter.

The hidden curriculum also encompasses seemingly minor details that can have
major impacts. For instance, the importance of using LaTeX for academic documents
is rarely explicitly stated, but submitting a CV or research proposal in Microsoft Word
immediately marks you as an outsider to academic culture. Similarly, the expectation
that you will read and engage with professors’ recent publications before contacting
them is assumed rather than taught.

Understanding academic hierarchy represents another crucial aspect of this hidden
curriculum. The academic world is deeply hierarchical, with clear distinctions between
undergraduate students, graduate students, postdocs, assistant professors, and senior
faculty. Navigating these hierarchies requires a delicate balance of deference and
confidence. You must show appropriate respect for expertise and seniority while also

demonstrating that you can contribute original ideas and independent work.

1.3 The Interdisciplinary Advantage

My journey from computer science to economics, while maintaining active research
in both fields, initially seemed like a disadvantage. Academic departments often
prefer specialists who fit neatly into disciplinary boundaries. However, I discovered
that interdisciplinary backgrounds can become powerful advantages when properly
leveraged.

The modern academic landscape increasingly rewards researchers who can bridge
disciplines. Climate change research, for example, requires understanding of atmo-
spheric science, economics, policy analysis, and often computer modeling. The rise of
computational social science has created demand for researchers who combine techni-
cal programming skills with theoretical understanding of social phenomena. Even
within traditional disciplines, the most exciting developments often occur at the
boundaries—behavioral economics bringing psychological insights to economic the-
ory, or machine learning transforming empirical methods across the social sciences.

My experience with Large Language Models (LLMs) while working on economic

Input-Output models exemplifies this interdisciplinary advantage. The technical skills
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developed through machine learning research—understanding of optimization, matrix
operations, and algorithm design—directly transferred to economic modeling. Con-
versely, the economic intuition about systems, equilibria, and causal relationships
enhanced my approach to machine learning problems. This cross-pollination of ideas
led to research contributions that would have been impossible from within a single
disciplinary perspective.

The key to leveraging interdisciplinary backgrounds lies in presenting them as
coherent narratives rather than scattered interests. In my applications, I framed my
journey as a deliberate exploration of how computational methods can address press-
ing economic and environmental challenges. This narrative connected my seemingly
disparate experiences—from NLP research to climate policy analysis—into a unified

vision for my future research agenda.

1.4 Geographic and Institutional Considerations

The geography of academic opportunity is highly uneven, both within countries and
globally. In China, the concentration of resources and opportunities in a handful of
elite institutions creates particular challenges for students at second and third-tier
universities. Even at Shandong University, a prestigious 985 institution, I found my-
self at a disadvantage compared to peers at Peking University or Tsinghua University
in terms of research resources, international connections, and institutional reputation.

This geographic inequality extends to the global level. The dominance of Ameri-
can and European universities in global rankings reflects real differences in resources,
research output, and international networks. For international students, especially
those from developing countries, breaking into this system requires overcoming addi-
tional barriers of language, cultural capital, and limited access to information about
foreign academic systems.

My strategy for overcoming these geographic disadvantages involved aggressive
outreach and digital networking. Unable to attend conferences in person due to
cost and visa constraints, I participated virtually whenever possible. I used academic
Twitter, ResearchGate, and email to build connections with international researchers.
When Professor Yuan Li at our Institute of International Studies offered opportunities
for international collaboration, I seized them eagerly, understanding that such chances
were rare and valuable.

The rise of digital tools has partially democratized access to academic resources.

Online courses from MIT, Stanford, and other top institutions allowed me to supple-
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ment my formal education. Preprint servers like arXiv provided access to cutting-edge
research before formal publication. GitHub enabled me to share my research code
with the global academic community, building reputation and connections beyond my

immediate institutional context.



Chapter 2

Building Your Academic Identity

2.1 The Scholar as a Brand

In the contemporary academic landscape, developing a coherent academic identity—essentially,
a personal brand—has become crucial for success. This concept might seem antitheti-

cal to the pure pursuit of knowledge, but it reflects the reality of how academic careers

develop in an era of intense competition and information overload. Your academic
identity encompasses not just what you research, but how you present that research,

how you engage with the scholarly community, and how you position yourself within

broader intellectual conversations.

When 1 first began my academic journey, I resisted this notion of self-branding,
believing that good work would speak for itself. This naivety cost me valuable op-
portunities. It was only after multiple rejections and observing more successful peers
that I understood the importance of crafting a clear, compelling academic identity.
This identity needs to be sophisticated enough to engage experts in your field while
accessible enough to communicate your value to those outside your immediate spe-
cialty.

The construction of academic identity begins with identifying your unique value
proposition. In my case, this emerged from the intersection of technical skills in ma-
chine learning and substantive interests in economic development and climate policy.
Rather than seeing myself as someone with scattered interests across computer science
and economics, I learned to present myself as a computational social scientist using
cutting-edge technical methods to address pressing global challenges. This framing
transformed perceived weakness into strength, positioning my interdisciplinary back-

ground as exactly what modern research problems require.

12
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Your academic identity must be consistent across all platforms and interactions.
My GitHub profile, with its carefully curated repositories demonstrating progression
from basic programming exercises to sophisticated economic models, tells a story
of technical development. My Zhihu posts, accumulating to over 1.8 million words,
showcase not just knowledge but the ability to explain complex concepts clearly—a
crucial academic skill. Even my email signature, listing relevant affiliations and recent
publications, reinforces my academic identity with every correspondence.

The digital age has transformed how academic identities are constructed and per-
ceived. Twenty years ago, a graduate student’s reputation might have been confined
to their department and immediate academic network. Today, your online presence
can reach scholars globally. My research on Carbon Border Adjustment Mechanisms
(CBAM), posted on GitHub and discussed on academic forums, attracted attention
from researchers in Europe and North America before any formal publication. This
digital visibility created opportunities that would have been impossible in a purely
offline academic world.

However, constructing an academic identity requires careful balance. Overpro-
motion can appear desperate or unprofessional, while excessive modesty can lead to
invisibility. The key lies in what I call "substantive visibility” —ensuring your presence
always adds value through insightful comments, useful code, or thoughtful analysis
rather than empty self-promotion. When I comment on papers in my field, I aim to
provide constructive feedback or extensions rather than simple praise. When I share

code, I ensure it’s well-documented and genuinely useful to other researchers.

2.2 The Power of Documentation

One of the most transformative habits [ developed was comprehensive documentation
of my learning and research process. This practice, which ultimately resulted in 1.8
million words of notes on Zhihu, began as a simple study aid but evolved into a
powerful tool for academic development and credibility building.

Documentation serves multiple crucial functions in academic development. First,
it forces deep engagement with material. Writing detailed notes about a mathematical
proof or economic model requires understanding it thoroughly enough to explain
it clearly. The process of documentation often reveals gaps in understanding that
passive reading might miss. When I documented my study of Input-Output analysis,
I discovered subtle assumptions in the Leontief model that became the basis for later

research contributions.
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The act of public documentation through platforms like Zhihu creates account-
ability and momentum. Knowing that others might read my notes motivated higher
quality work and consistent effort. The feedback from readers—questions, correc-
tions, and extensions—enhanced my understanding and built valuable connections.
Several research collaborations began with scholars who discovered my detailed notes
on topics relevant to their work.

Documentation also creates a powerful portfolio demonstrating your intellectual
development. When professors or admissions committees question your preparation
for graduate study, thousands of pages of detailed technical notes provide compelling
evidence. My documentation showed not just what I learned but how I learn—my
approach to difficult problems, my ability to synthesize across sources, and my per-
sistence through challenging material.

The structure and organization of documentation matters enormously. Ran-
dom notes have limited value; systematic documentation creates a personal knowl-
edge management system. I organized my notes hierarchically by topic, with cross-
references between related concepts. Each major topic included worked examples,
common pitfalls, connections to other fields, and open questions for future explo-
ration. This organization transformed my notes from a study aid into a research
tool, allowing quick retrieval of relevant information and identification of research
opportunities at the intersections of topics.

Modern tools have made comprehensive documentation easier than ever. LaTeX
allows beautiful mathematical notation. Markdown enables quick formatting with
plain text storage. Version control through Git provides history and backup. Jupyter
notebooks combine code, results, and explanation in reproducible documents. Master-
ing these tools early in your academic career pays enormous dividends in productivity
and professional presentation.

The documentation habit extends beyond formal study to research processes. I
maintain detailed research logs for every project, recording not just successes but
failures, dead ends, and incremental progress. These logs prove invaluable when writ-
ing papers, preparing presentations, or explaining research to potential supervisors.
They also protect against the common problem of forgetting crucial details months

or years later.
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2.3 Developing Research Taste

Perhaps the most difficult aspect of building an academic identity is developing what
academics call "taste”—the ability to identify important, interesting, and tractable
research questions. This skill, rarely explicitly taught, often determines the differ-
ence between successful and unsuccessful academic careers. Good taste in research
questions combines deep knowledge of existing literature, understanding of method-
ological possibilities and limitations, and intuition about which problems will matter
to the broader academic community.

My own research taste evolved through multiple stages. Initially, I was attracted
to technically challenging problems—the more complex the mathematics or algorithm,
the better. This led to work on sophisticated machine learning models with marginal
practical applications. Through feedback and observation of successful researchers, I
learned that technical sophistication alone rarely produces impactful research. The
best work combines technical rigor with substantive importance and clear contribution
to ongoing scholarly conversations.

The development of research taste requires extensive reading beyond narrow spe-
cialization. I systematically read papers from top journals in economics, computer
science, and climate science, noting not just findings but the types of questions asked,
methods employed, and arguments made for significance. Patterns emerged: success-
ful papers often challenged conventional wisdom, introduced new methods to old
problems, or provided rigorous evidence for important but untested theories.

Attending seminars, even virtually, proved crucial for developing research taste.
Observing how experienced scholars critique research-—which questions they ask,
what concerns they raise, how they assess contribution—provides tacit knowledge
difficult to gain from reading alone. I learned to distinguish between incremental
contributions that might publish in specialty journals and breakthrough work that
could appear in top venues. More importantly, I learned to identify the vast mid-
dle ground of solid, valuable research that advances knowledge without revolutionary
impact.

Research taste also involves understanding feasibility constraints. Many under-
graduate students propose research questions that would require resources, data, or
methods far beyond their reach. Learning to scope projects appropriately—ambitious
enough to be interesting but feasible enough to complete—is crucial. My successful
projects balanced ambition with realism, using publicly available data and established

methods in novel combinations rather than requiring proprietary data or developing
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entirely new methodologies.

The interdisciplinary nature of my work complicated the development of research
taste. Different fields value different types of contributions. Economics prizes causal
identification and policy relevance. Computer science values algorithmic innovation
and computational efficiency. Climate science emphasizes physical understanding and
predictive accuracy. Learning to navigate these different value systems and identify

research questions that could speak to multiple audiences became a crucial skill.



Chapter 3

The Mathematics Imperative

3.1 Why Mathematics is Non-Negotiable

The centrality of mathematics to modern academic research, particularly in economics
and computer science, cannot be overstated. This extends far beyond basic calculus or
statistics; cutting-edge research requires deep understanding of abstract mathematical
structures, optimization theory, stochastic processes, and functional analysis. My own
journey from mathematical weakness to mathematical competence illustrates both the
challenges and the absolute necessity of this foundation.

When I first attempted calculus at Dalian University of Technology, I failed. This
failure was not a minor setback but a fundamental crisis that forced me to confront
the gap between my ambitions and my preparation. The traditional Chinese edu-
cation system, despite its reputation for mathematical rigor, had prepared me for
computational proficiency rather than mathematical thinking. I could execute algo-
rithms but not understand why they worked. I could solve standard problems but
not formulate new ones. This mechanical knowledge proved wholly inadequate for
university-level mathematics.

The retaking of calculus and linear algebra became a turning point. Rather than
viewing it as remediation, I approached it as an opportunity to rebuild my mathe-
matical foundation from first principles. I spent entire nights working through proofs,
not just memorizing them but understanding the logic that made them inevitable. I
learned to think in terms of mathematical objects—vector spaces, manifolds, measure
spaces—rather than just manipulating symbols. This deeper understanding trans-
formed mathematics from an obstacle into a powerful tool for thought.

Consider the role of mathematics in my research trajectory. The Input-Output

17
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models central to my economic research rely fundamentally on linear algebra. The
Leontief inverse, which captures how economic shocks propagate through industrial
networks, is essentially a geometric series of matrices. Without understanding eigen-
values and eigenvectors, the conditions for model stability remain mysterious. With-
out grasping matrix norms, the sensitivity of results to data errors cannot be assessed.
The mathematics is not auxiliary to the economics; it is the language in which eco-
nomic relationships are precisely expressed.

Similarly, my work in machine learning required progressively sophisticated math-
ematical tools. Understanding neural networks superficially requires only basic cal-
culus. But understanding why they work, when they fail, and how to improve them
requires measure theory, functional analysis, and optimization in high-dimensional
spaces. The transformer architecture underlying modern language models involves
attention mechanisms best understood through the lens of kernel methods and repro-
ducing kernel Hilbert spaces. The mathematics provides not just notation but insight
into fundamental capabilities and limitations.

The process of mathematical mastery involves several stages, each with distinct
challenges. First comes mechanical proficiency—the ability to execute standard tech-
niques correctly. This stage, while necessary, is merely preliminary. Second comes
conceptual understanding—grasping why techniques work and when they apply. Third
comes creative application—recognizing when seemingly unrelated mathematical tools
can solve new problems. Finally comes mathematical intuition—the ability to sense

which approaches will be fruitful before detailed calculation.

3.2 A Practical Path to Mathematical Mastery

Building mathematical strength requires systematic approach and sustained effort.
Through trial and error, I developed a study system that transformed me from a
failing calculus student to someone capable of understanding and contributing to
mathematically sophisticated research. This system, refined over years of intensive
study, can accelerate anyone’s mathematical development.

The foundation begins with selecting appropriate resources. Textbook choice mat-
ters enormously. For calculus, Spivak’s ”Calculus” provides rigor without excessive
abstraction. For linear algebra, Axler’s " Linear Algebra Done Right” emphasizes un-
derstanding over computation. For real analysis, Rudin’s ”Principles of Mathematical
Analysis,” though challenging, provides the rigorous foundation needed for advanced

work. These texts share key characteristics: emphasis on proofs, carefully chosen
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examples, and problems that build deep understanding rather than computational
facility.

The study process itself requires discipline and structure. I devoted four hours
daily to mathematics, divided into focused sessions. The first hour involved read-
ing new material, not passively but actively—attempting proofs before reading them,
questioning assumptions, seeking connections to previous knowledge. The second
hour focused on working problems, beginning with basic exercises to build confi-
dence, then progressing to challenging proofs. The third hour involved reviewing
and consolidating, rewriting key proofs in my own words, creating summary sheets
of important results, identifying patterns across topics. The fourth hour connected
mathematical concepts to applications in economics or computer science, maintaining
motivation by seeing relevance.

The importance of working problems cannot be overstated. Mathematics is learned
by doing, not watching. Every significant theorem I studied, I attempted to prove
independently before reading the textbook proof. Usually, I failed, but the attempt
revealed subtleties that passive reading would miss. When stuck, I would work sim-
pler special cases, draw pictures, compute examples, or consult multiple sources for
different perspectives. This active engagement, though time-consuming, builds the
problem-solving skills essential for research.

Creating comprehensive notes proved invaluable for retention and understanding.
My mathematical notes followed a consistent structure: formal statement of results,
intuitive explanation, rigorous proof, examples and counterexamples, connections to
other results, and applications. This structure forced complete understanding—you
cannot write a clear intuitive explanation without deep comprehension. The notes
became a personal reference, allowing quick review of forgotten details without re-
turning to original sources.

Study groups, when properly organized, accelerate learning dramatically. I formed
a small group with similarly motivated students, meeting twice weekly to discuss
challenging problems and present topics to each other. Teaching forces clarity of
thought—confusions you can gloss over in private study become obvious when ex-
plaining to others. The diversity of approaches different students bring to problems
enriches understanding. However, groups require careful management to remain pro-

ductive rather than social.
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3.3 From Pure Mathematics to Applied Modeling

The transition from pure mathematical study to applied modeling presents unique
challenges. Pure mathematics emphasizes logical completeness and theoretical ele-
gance. Applied modeling requires judgment about which mathematical details matter
for the problem at hand and which can be safely approximated or ignored. This tran-
sition challenged my perfectionist tendencies and forced me to develop new skills in
mathematical modeling.

My first serious applied modeling experience came with Input-Output analysis for
trade and climate policy. The mathematical foundation—Ilinear algebra and matrix
analysis—was familiar from pure study. But the application introduced complications
absent from textbook mathematics. Real economic data contains measurement errors,
missing values, and internal inconsistencies. Industries classified clearly in theory
overlap messily in practice. The elegant mathematics of the Leontief model confronts
the brutal empirics of actual economies.

Learning to navigate these challenges required developing what I call "math-
ematical engineering”—the art of making principled approximations that preserve
essential features while enabling practical computation. When constructing Input-
Output tables for Chinese provinces, perfect data was unavailable. I learned to use
RAS balancing methods to reconcile conflicting data sources, understanding both the
mathematical properties of these methods and their economic interpretation. This
required moving beyond the binary thinking of pure mathematics (right or wrong) to
the graduated assessments of applied work (how wrong, and does it matter?).

The role of computation in applied modeling cannot be ignored. Pure mathe-
matics can proceed with pencil and paper; applied modeling requires programming. I
learned to translate mathematical concepts into efficient code, understanding how the-
oretical computational complexity translates to practical runtime. Matrix operations
that appear simple in mathematical notation can be computationally expensive if im-
plemented naively. Numerical stability, conditioning, and error propagation—topics
barely mentioned in pure mathematics courses—become central concerns.

Visualization emerged as a crucial bridge between mathematical abstraction and
practical understanding. A correlation matrix is mathematically complete but cogni-
tively opaque. A well-designed heatmap reveals patterns instantly. Network graphs
make Input-Output relationships tangible. Animation shows dynamic evolution that
static equations obscure. I invested significant effort learning visualization tools and

principles, understanding that effective communication of mathematical results is as
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important as deriving them.

The validation of applied models presents philosophical and practical challenges
absent from pure mathematics. A mathematical theorem is either proved or not.
An economic model is neither true nor false but more or less useful for specific pur-
poses. Learning to validate models—through out-of-sample testing, sensitivity anal-
ysis, and comparison with stylized facts—required developing statistical intuition
alongside mathematical skill. Understanding when a model’s failures invalidate its
use versus when they merely limit its scope requires judgment developed only through

experience.



Chapter 4

The Research Experience

4.1 Finding Your First Research Opportunity

The path to research experience as an undergraduate is rarely straightforward. Unlike
coursework with its clear structure and defined expectations, research opportunities
emerge through a combination of preparation, persistence, and strategic position-
ing. My own entry into research came through multiple failed attempts that taught
valuable lessons about how academic research actually operates.

My first attempts to join research projects failed because I approached them with
the wrong mindset. I would email professors expressing vague interest in their work
and asking if they had any opportunities available. These emails, I now realize,
demonstrated neither specific value I could provide nor genuine understanding of
their research. Professors receive dozens of such emails; mine were easily ignored.
The failure taught me that research positions are not handed out as rewards for
academic achievement but earned by demonstrating concrete ability to contribute.

The breakthrough came when I changed strategy entirely. Instead of asking for
opportunities, I began creating value upfront. When Professor Yuan Li presented a
lecture on Input-Output models, I didn’t just attend—I implemented the models in
Python, extended them to a multi-region case, and sent him the code with documen-
tation. This demonstrated programming ability, understanding of the material, and
initiative to go beyond requirements. Within a week, I was invited to join his research
group.

This proactive approach—demonstrating capability rather than claiming it—proved
successful repeatedly. For the climate policy project that eventually won the Cam-

bridge Sustainability Forum award, I began by independently replicating calculations

22
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from published papers on Carbon Border Adjustment Mechanisms. When I found
discrepancies in some results, I documented them carefully and brought them to the
research team’s attention. This led to my involvement in the project and eventually
to significant contributions in data analysis and visualization.

Understanding the economics of research from a professor’s perspective is crucial.
Faculty members, especially pre-tenure, face enormous pressure to publish. They need
reliable team members who can execute tasks independently, not students who require
constant supervision. By positioning yourself as someone who reduces rather than
increases their workload, you become valuable. This might mean handling tedious
data cleaning, conducting literature reviews, or managing references—unglamorous
work that nonetheless provides essential support.

The progression from menial tasks to substantive contributions follows a pre-
dictable pattern. Initial assignments test reliability and basic competence. Complet-
ing these excellently and ahead of schedule builds trust. Gradually, you receive more
complex tasks requiring judgment and creativity. Eventually, if you prove capable,
you become involved in core research decisions—choosing specifications, interpreting
results, identifying extensions. This progression took months in my case, requiring

patience and consistent excellent performance.

4.2 The Art of Academic Collaboration

Research in modern academia is fundamentally collaborative. The myth of the
lone genius making breakthrough discoveries in isolation has little relevance to how
research actually proceeds. Learning to collaborate effectively—contributing your
strengths while compensating for weaknesses, managing conflicts productively, and
navigating complex authorship dynamics—represents a crucial skill rarely taught ex-
plicitly.

My collaboration experiences ranged from highly successful partnerships that pro-
duced published papers to failed projects that taught valuable lessons about team
dynamics. The successful collaborations shared common characteristics: clear initial
agreements about roles and expectations, regular communication maintaining align-
ment, mutual respect despite hierarchical differences, and flexibility when project
needs evolved. The failed collaborations typically broke down over misaligned expec-
tations, particularly regarding authorship and credit.

Understanding authorship conventions in different fields proved particularly im-

portant. In economics, author order typically reflects contribution, with first au-
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thorship carrying special significance for junior researchers. In some sciences, last
authorship indicates the senior researcher who supervised the work. In computer sci-
ence, alphabetical ordering is common, implying equal contribution. Navigating these
different conventions while working across disciplines required explicit conversations
about authorship early in projects, before contributions were made and positions
became entrenched.

The collaboration with Jawad Khan on agglomeration economies exemplified suc-
cessful partnership. Despite being an undergraduate, I was able to contribute substan-
tively through my technical skills in data analysis and visualization. We established
clear division of labor: he provided theoretical framework and economic interpretation
while I handled econometric implementation and robustness checks. Regular video
calls maintained alignment as the project evolved. When my contributions exceeded
initial expectations, he generously offered co-first authorship, recognizing that fair
credit allocation encourages future collaboration.

International collaboration introduced additional complexities but also unique op-
portunities. Working with researchers at University College London on climate pol-
icy exposed me to different research cultures and methodologies. British academics,
I learned, value theoretical elegance and policy relevance differently than Chinese
scholars. Time zone differences required careful scheduling. Language barriers occa-
sionally caused misunderstandings requiring patient clarification. Yet these collabo-
rations provided access to data, methods, and publication venues unavailable through
domestic partnerships alone.

The digital transformation of academic collaboration has created new possibilities
and challenges. Tools like GitHub enable code sharing and version control, prevent-
ing the confusion of multiple file versions that plagued earlier collaborations. Cloud
storage allows real-time document collaboration across continents. Reference man-
agement software synchronizes bibliographies across team members. Yet digital col-
laboration also removes the informal interactions—coffee conversations, whiteboard
sessions, chance encounters—that often spark creative insights. Learning to maintain
research momentum without physical proximity required deliberate effort to recreate

these informal exchanges virtually.

4.3 Publishing Your First Paper

The transition from research assistant to published author represents a crucial thresh-

old in academic development. Publication demonstrates ability not just to conduct
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research but to complete it, communicating findings convincingly to expert audiences.
My path to first publication was neither quick nor easy, involving multiple rejections,
extensive revisions, and painful lessons about academic writing and peer review.

The paper on agglomeration economies that became my first publication began as
a simple data analysis exercise. Initial results seemed interesting but not necessarily
publishable. Transforming these preliminary findings into a journal article required
months of additional work: extensive literature review positioning our contribution,
numerous robustness checks addressing potential criticisms, careful writing making
arguments accessible yet rigorous, and patient revision responding to feedback. The
process taught me that research is perhaps 20

Understanding journal landscapes and submission strategies proved crucial. Aca-
demic journals form implicit hierarchies within fields, with publication venues strongly
influencing career prospects. Top-tier journals reject 90-95

The peer review process was both humbling and educational. Our initial sub-
mission received two referee reports: one positive with minor suggestions, another
highly critical questioning our identification strategy and interpretation. My first
reaction was defensive anger—didn’t the referee understand our contribution? With
distance and Professor Khan’s guidance, I recognized that the criticisms, while harsh,
identified genuine weaknesses. We spent two months addressing concerns: adding ro-
bustness checks, clarifying causal claims, acknowledging limitations explicitly. The
published version was substantially stronger than our initial submission.

Writing style for academic journals differs markedly from other forms of writ-
ing. FEvery claim requires support through citation or evidence. Prose must be
precise yet readable, technical yet accessible to the broader field. The standard
structure—introduction, literature review, methodology, results, conclusion—seems
formulaic but serves important functions, allowing readers to quickly locate specific
information. Learning to write within these conventions while maintaining engage-
ment required studying published papers as models, noting how successful authors
balance technical detail with narrative flow.

The importance of the introduction cannot be overstated. Most readers, includ-
ing editors and referees, form opinions within the first two pages. The introduction
must accomplish multiple objectives simultaneously: motivate the research question’s
importance, position the contribution relative to existing literature, preview method-
ology and findings, and convince readers to continue. I rewrote our introduction
fifteen times, each iteration sharpening the argument and strengthening the hook.

This investment proved worthwhile when referees specifically praised the clear moti-
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vation and positioning.
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Chapter 5

Mastering LaTeX: The Academic Type-
setting System

5.1 Why LaTeX Matters in Academia

The divide between those who use LaTeX and those who rely on word processors like
Microsoft Word represents more than a technical choice—it signals membership in
the academic community and commitment to professional standards. LaTeX, despite
its initial learning curve, offers advantages that become indispensable for serious aca-
demic work. My own transition to LaTeX transformed not just document appearance
but my entire approach to academic writing and mathematical thinking.

When 1 first encountered LaTeX during my second year, I resisted learning it.
Microsoft Word seemed sufficient, and LaTeX appeared unnecessarily complex for
simple documents. This resistance cost me credibility. When I submitted my first
research proposal in Word, with equations created using the equation editor, a senior
graduate student took me aside and gently explained that no serious researcher in
economics or computer science would take Word documents seriously for technical
content. The message was clear: LaTeX proficiency was not optional but mandatory
for academic credibility.

The technical advantages of LaTeX extend far beyond aesthetic appeal, though
the visual quality of LaTeX documents is immediately apparent. Mathematical equa-
tions render with perfect spacing and alignment, using the same high-quality fonts
found in published journals. Compare the Word equation y = [y + Si1x + € with
the same expression properly typeset in LaTeX. The difference might seem subtle

to non-academics, but to trained eyes, it immediately distinguishes amateur from
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professional work.

Bibliography management through BibTeX revolutionizes citation handling. In-
stead of manually formatting each reference, you maintain a single database of sources
that automatically formats citations according to journal requirements. When the
Journal of Chinese Economic and Business Studies required switching from author-
year to numbered citations, a single line change in LaTeX accomplished what would
have required hours of manual reformatting in Word. This automation extends to
cross-references, figure numbering, and table formatting—LaTeX handles the book-
keeping, freeing you to focus on content.

The separation of content from formatting in LaTeX encourages better writing
practices. In Word, the temptation to fiddle with fonts, margins, and spacing while
writing disrupts creative flow. LaTeX forces you to focus on content during writing,
with formatting handled separately through document class specifications. This sepa-
ration improved my writing productivity dramatically. First drafts became faster and
more focused, while formatting became a systematic process rather than continuous
distraction.

Version control compatibility represents another crucial advantage. LaTeX docu-
ments are plain text files, enabling powerful version control through Git. This allows
tracking every change, comparing versions, and collaborating without the file cor-
ruption and compatibility issues plaguing Word documents. When collaborating on
our climate policy paper, Git version control prevented the confusion of multiple
document versions that had plagued previous projects. Every change was tracked,

attributed, and reversible if needed.

5.2 The Learning Journey: From Basics to Mas-
tery

Learning LaTeX requires systematic approach and gradual progression from simple
documents to complex manuscripts. My learning journey, filled with initial frustration
but ultimate mastery, provides a roadmap for efficient LaTeX acquisition. The key
insight: don’t attempt to learn everything simultaneously. Master basic documents
first, then progressively add complexity as needed.

The starting point should be document structure and basic text formatting. Your
first LaTeX document should be a simple article with sections, paragraphs, and basic

formatting like bold and italic text. Understanding the preamble—where packages are
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loaded and document settings specified—provides the foundation for everything else.
I spent my first week with LaTeX creating increasingly complex document structures,
learning how sections, subsections, and paragraphs organize hierarchically.

Mathematical typesetting, LaTeX’s killer feature, requires dedicated study. Begin
with inline mathematics using dollar signs, then display equations with equation
environments. Learn common symbols and operators before attempting complex
expressions. The amsmath package provides essential tools for serious mathematical
writing. I practiced by recreating equations from textbooks, starting with simple
algebra and progressing to complex proofs. This exercise served double purpose:
learning LaTeX while reviewing mathematical content.

Tables and figures present particular challenges in LaTeX. Unlike Word’s visual
table editor, LaTeX tables require explicit specification of structure. The initial
frustration gives way to appreciation for precise control over table appearance. I
developed a personal library of table templates for common structures—regression
results, summary statistics, correlation matrices—that I could adapt for new projects.
Learning to position figures appropriately, with proper captions and labels, took
experimentation but eventually became second nature.

Package management separates LaTeX novices from power users. The LaTeX
ecosystem includes thousands of packages extending functionality. Learning which
packages to use and how to resolve conflicts between them requires experience. Essen-
tial packages I use in every document include: amsmath for mathematics, graphicx for
figures, hyperref for clickable links, natbib for citations, and booktabs for professional
tables. Understanding package documentation, typically dense but comprehensive,
unlocks LaTeX’s full potential.

Debugging LaTeX errors requires different skills than debugging code. LaTeX er-
ror messages are notoriously cryptic, often pointing to symptoms rather than causes.
A missing brace might trigger errors dozens of lines later. Learning to interpret these
messages, systematically isolate problems, and maintain clean code prevents frustra-
tion. I learned to compile frequently during writing, catching errors immediately
rather than facing dozens of errors after extensive writing.

Customization and template creation mark the transition from LaTeX user to La-
TeX expert. Creating custom commands for frequently used notation, defining new
environments for repeated structures, and modifying document classes for specific
needs demonstrates deep LaTeX understanding. My custom template for research
papers, refined over multiple publications, automatically handles formatting require-

ments for various journals while maintaining consistent style for working papers.
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5.3 Practical LaTeX for Research Documents

Different academic documents require different LaTeX approaches. Through experi-
ence preparing various document types—from problem sets to journal submissions—I
developed specialized workflows optimizing efficiency and quality for each document
category. These practical insights, learned through trial and error, can accelerate
your LaTeX productivity immediately.

Research papers demand the most sophisticated LaTeX usage. The article doc-
ument class provides the foundation, but journal-specific classes often replace it for
submission. I maintain a master template incorporating best practices learned across
multiple submissions. The preamble loads essential packages and defines custom com-
mands for notation. The document structure follows standard academic conventions:
abstract, introduction, literature review, methodology, results, conclusion, and ref-
erences. Each section exists in a separate file, included through input commands,
enabling parallel work on different sections and easy reorganization.

For working papers and preprints, I use a modified template emphasizing read-
ability over journal compliance. Wider margins accommodate reader notes. Line
spacing increases for easier reading. Hyperlinked citations and cross-references en-
able digital navigation. The abstract appears on a separate page with keywords and
JEL codes. Acknowledgments and author affiliations are prominently displayed. This
template serves for initial circulation and conference submission, requiring minimal
modification for journal submission.

Beamer presentations represent a completely different LaTeX challenge. Unlike
documents meant for reading, presentations must be visually engaging and information-
sparse. Each slide should convey a single idea clearly. I developed a personal Beamer
theme with consistent color scheme, custom fonts, and layouts optimized for academic
presentations. The power of Beamer lies in its ability to gradually reveal information
through overlays, enabling complex arguments to unfold systematically. Mathemat-
ical content that would be dense in papers becomes digestible through progressive
disclosure.

Academic CVs in LaTeX project professionalism impossible to achieve in Word.
The moderncv package provides excellent templates, but customization distinguishes
your CV. I modified the classic template to emphasize research experience and pub-
lications while maintaining clean, scannable layout. Consistent formatting, proper
small caps for journal names, and careful typography create a document that stands

out in application packages. The ability to quickly generate different CV versions
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for different applications—emphasizing teaching for some positions, research for oth-
ers—proves invaluable.

Problem sets and homework require balancing completeness with conciseness. The
exam document class, designed for creating exams, works excellently for problem sets.
Each problem becomes a question environment, with solutions in separate solution
environments that can be toggled on or off. This allows maintaining a single document
that generates both problems and solutions. For courses requiring extensive math-
ematical derivation, I created custom commands for common operations, reducing
typing and ensuring notation consistency.

Collaborative LaTeX through Overleaf has transformed academic collaboration.
Real-time collaborative editing eliminates the version control problems of emailing
documents back and forth. Comments and track changes enable discussion without
disrupting the main text. The rich text mode allows collaborators unfamiliar with
LaTeX to contribute content while LaTeX experts handle formatting. Integration
with reference managers like Mendeley streamlines bibliography management. For
our international collaborations, Overleaf proved indispensable, enabling seamless

collaboration across time zones and continents.



Chapter 6

Data Science Skills for Modern Re-

search

6.1 Programming as a Research Superpower

The ability to program has transformed from a specialized skill to an essential re-
search competency across disciplines. Economics, traditionally focused on theoretical
modeling and statistical analysis, now requires computational skills for handling big
data, implementing structural models, and conducting simulations. My programming
journey—ifrom complete novice to competent research programmer—illustrates how
coding skills can dramatically expand research possibilities.

My programming education began with a misconception common among social
science students: that programming meant memorizing syntax and following recipes.
Initial attempts to learn Python by memorizing commands failed miserably. Pro-
gramming is not about memorization but about problem decomposition, algorithmic
thinking, and systematic debugging. Once I understood this, progress accelerated
rapidly. Programming became a way of thinking about problems rather than a col-
lection of technical commands.

Python emerged as my primary research language for several compelling reasons.
Its syntax readability makes code self-documenting, crucial for research reproducibil-
ity. The ecosystem of scientific packages—NumPy for numerical computation, Pandas
for data manipulation, Matplotlib for visualization, Scikit-learn for machine learn-
ing—provides tools for virtually any research need. The interactive Jupyter notebook
environment enables literate programming, combining code, results, and narrative ex-

planation in a single document. This combination of power and accessibility makes
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Python ideal for research programming.

The data manipulation skills acquired through programming transformed my re-
search capabilities. Tasks that would take hours in Excel—merging datasets, clean-
ing missing values, computing complex transformations—became minutes of Python
code. When working with Input-Output tables containing millions of entries, man-
ual analysis was impossible. Python scripts could process, analyze, and visualize this
data efficiently. The ability to automate repetitive tasks freed time for thinking about
research questions rather than mechanical data processing.

Web scraping opened entirely new data sources. Government statistics scattered
across hundreds of PDF files became structured datasets through automated extrac-
tion. Real-time data from APIs enabled analysis of current events as they unfolded.
When researching Carbon Border Adjustment Mechanisms, I scraped trade data from
multiple national statistical offices, harmonizing different formats into a consistent
database. This would have been impossible without programming skills.

The reproducibility enabled by programming has become increasingly important
in academic research. My GitHub repository containing all code for published papers
allows anyone to verify results, test robustness, and extend analyses. This trans-
parency builds trust and enables cumulative scientific progress. Journals increasingly
require code submission, making programming skills not just useful but mandatory

for publication in top venues.

6.2 Statistical Computing and Econometrics

The intersection of statistical theory and computational implementation defines mod-
ern empirical research. Understanding econometric theory without ability to imple-
ment it limits you to textbook examples. Conversely, running canned statistical
routines without understanding underlying assumptions leads to incorrect inference.
My development as an empirical researcher required building both theoretical under-
standing and implementation skills simultaneously.

The transition from statistical theory to computational practice revealed gaps
in my understanding that classroom learning had hidden. Implementing ordinary
least squares regression from scratch—computing matrix inversions, standard errors,
and test statistics—forced confrontation with numerical issues glossed over in theory.
When matrices are nearly singular, theoretical inverses exist but numerical compu-
tation fails. Understanding these practical limitations changed how I approached

empirical work, building intuition for when standard methods would struggle.
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Working with real data exposed the messiness hidden by textbook examples. Miss-
ing values are not randomly distributed but follow patterns potentially biasing results.
Outliers might represent data errors or genuine extreme events requiring different
treatment. Variables measured with error violate classical assumptions. Learning
to diagnose and address these issues—through multiple imputation, robust estima-
tion, sensitivity analysis—transformed me from someone who could run regressions
to someone who could conduct credible empirical research.

Panel data methods became particularly important for my research on regional
development and trade. The ability to control for unobserved heterogeneity through
fixed effects, model dynamics through lagged dependent variables, and address en-
dogeneity through instrumental variables opened rich analytical possibilities. But
implementation details matter enormously. Clustering standard errors appropriately,
testing for serial correlation, checking instrument validity—these technical details
determine whether results are credible or spurious.

The computational demands of modern econometrics require efficient implemen-
tation. Estimating spatial models with thousands of regions, bootstrapping standard
errors with thousands of replications, or implementing Bayesian methods with mil-
lions of Monte Carlo draws demands optimized code. Learning to vectorize operations,
parallelize computation, and leverage compiled libraries transformed computationally
infeasible projects into routine analyses. When estimating Input-Output models for
multiple countries and years, efficient implementation reduced computation time from
days to hours.

Visualization emerged as crucial for both understanding and communication. A
well-designed graph can reveal patterns invisible in regression tables. Heat maps of
Input-Output matrices immediately show industrial structure. Network graphs illu-
minate trade relationships. Interactive visualizations allow readers to explore data
themselves. I invested significant effort learning visualization principles and tools, un-
derstanding that effective visual communication is as important as rigorous statistical

analysis.

6.3 Version Control and Reproducible Research

The adoption of version control through Git transformed my research practice more
than any other single tool. What began as a backup system evolved into a com-
prehensive framework for managing research projects, collaborating with others, and

ensuring reproducibility. The learning curve was steep, but the payoff in productivity
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and research quality has been enormous.

Before discovering Git, my project management was chaotic. Folders contained

(1314 (1314

files named “analysis_v1.py,“ “analysis_v2_fixed.py, “ “analysis_final.py “—a nightmare
of confusion about which version contained what changes. Collaborations involved
emailing files back and forth, trying to manually merge changes, and inevitably los-
ing work or introducing errors. This chaos was not just inefficient but scientifically
problematic, making it impossible to reconstruct how results were obtained.

Git solved these problems elegantly. Every change is tracked with a descriptive
message. The complete history of a project is preserved and searchable. Branches
allow exploring different approaches without affecting the main analysis. When some-
thing breaks, you can identify exactly what changed. For collaborative work, Git en-
ables multiple people to work simultaneously without conflicts, automatically merg-
ing changes when possible and clearly marking conflicts when manual resolution is
needed.

The mental model required for Git took time to develop. Understanding commits
as snapshots, branches as parallel universes, and merges as universe reconciliation
required shifting from linear to tree-based thinking about project evolution. The
command-line interface seemed arcane initially, but provided precise control impos-
sible through graphical interfaces. As comfort with Git grew, previously unthinkable
workflows became routine—testing radical changes on branches, reverting failed ex-
periments, cherry-picking successful modifications across projects.

GitHub elevated version control from personal tool to collaboration platform.
Making repositories public transformed them into portfolios demonstrating research
competence. Issues and pull requests enabled structured collaboration with researchers
globally. GitHub Pages provided free hosting for project websites. The social fea-
tures—stars, forks, follows—created reputation and networks outside traditional aca-
demic channels. My GitHub profile became as important as my CV for demonstrating
technical competence.

Reproducible research practices, enabled by version control, have become central
to my research philosophy. Every project follows a consistent structure: raw data in
one directory, processed data in another, analysis scripts clearly numbered, results
automatically generated. README files document requirements and instructions.
Makefiles or similar automation ensures analyses can be rerun with a single com-
mand. This structure requires initial investment but pays dividends when returning
to projects months later or responding to referee requests for additional analyses.

The integration of version control with other tools multiplies its power. Con-
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tinuous integration automatically runs tests when code changes. Docker containers
ensure consistent computational environments across machines. Jupyter notebooks
under version control combine code, results, and narrative. LaTeX documents in
Git enable tracking paper evolution alongside analysis development. This integrated
workflow, impossible without version control as the foundation, enables research at a

scale and quality previously unattainable.
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Chapter 7

Crafting Your Academic CV

7.1 The Anatomy of an Effective Academic CV

Your curriculum vitae serves as the cornerstone of your graduate school application,
providing the first and often most influential impression of your academic credentials.
Unlike a resume designed for industry positions, an academic CV follows specific
conventions and priorities that reflect the values and expectations of scholarly com-
munities. Through multiple iterations and feedback from successful applicants and
faculty members, I learned that crafting an effective academic CV requires strategic
thinking about both content and presentation.

The hierarchy of information in an academic CV reflects the priorities of selec-
tion committees. Education comes first, but the presentation matters enormously.
Simply listing your institution and degree tells only part of the story. Including your
GPA, class rank, and relevant coursework provides context for your academic prepa-
ration. When I specified that I ranked 5th out of 50 students (top 10%) at Shandong
University, this immediately positioned me within my cohort. The distinction be-
tween absolute and relative performance matters—a 3.8 GPA might be average at
one institution but exceptional at another.

Research experience deserves the most space and detail on your CV. Each research
position should include not just the title and duration but specific contributions
and skills developed. Vague descriptions like ”assisted with research” provide no
useful information. Instead, I learned to write concrete descriptions: ”Developed
Python scripts to process and analyze Input-Output tables containing 2.4 million
trade flow observations, reducing data processing time from 6 hours to 15 minutes.”

This specificity demonstrates both technical competence and research impact.
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The presentation of publications requires careful consideration of field-specific
norms. In economics, the distinction between published papers, working papers,
and work in progress is crucial. Published papers should include complete citations
with journal names in small caps (if using LaTeX) and DOI links. For papers under
review, listing the journal provides information about the submission’s ambition level.
The order of authors matters enormously—first authorship as an undergraduate is
exceptional and should be highlighted. When the journal’s policy prevented my
official authorship despite substantial contributions, I included an explanatory note
rather than omitting the publication entirely.

Technical skills have become increasingly important but require thoughtful pre-
sentation. Simply listing programming languages tells little about actual compe-
tence. I organize technical skills by proficiency level: ” Advanced: Python (NumPy,
Pandas, Matplotlib), LaTeX, Git; Intermediate: R, MATLAB, SQL; Basic: C++,
JavaScript.” Including specific libraries and frameworks demonstrates depth. Link-
ing to a GitHub profile with substantial repositories provides verifiable evidence of
claimed skills.

Academic service and teaching experience, while secondary to research for PhD
applications, demonstrate engagement with the scholarly community. Serving as a
teaching assistant, organizing seminars, or reviewing for conferences shows profes-
sional development beyond pure research. When [ organized a reading group on
computational economics, this demonstrated initiative and leadership within my aca-

demic community.

7.2 Strategic Presentation and Design

The visual presentation of your CV sends subtle but important signals about your
professionalism and attention to detail. LaTeX-formatted CVs immediately identify
you as someone familiar with academic conventions. The moderate CV template,
available on Overleaf, provides an excellent starting point that can be customized to
reflect your personal style while maintaining professional appearance.

Typography and spacing deserve careful attention. Dense walls of text discourage
reading, while excessive white space appears empty. I learned to use spacing strategi-
cally, creating visual hierarchy that guides readers through the document. Consistent
formatting—all dates aligned, all bullet points parallel in structure, all institutional
names formatted identically—demonstrates the attention to detail essential for re-

search work.
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The one-page versus multi-page debate depends on career stage and content den-
sity. As an undergraduate, I initially tried cramming everything onto one page,
resulting in an unreadable document. Allowing the CV to extend to two pages, with
the most important information on the first page, created a much more effective pre-
sentation. The key is ensuring that if someone reads only the first page, they see your
strongest qualifications.

Customization for different applications can strengthen your candidacy without
being dishonest. When applying to economics programs, I led with economic pub-
lications and emphasized econometric skills. For computer science programs, ma-
chine learning projects and programming skills took precedence. This reordering and
emphasis—not fabrication or exaggeration—helps readers quickly identify relevant
qualifications.

The inclusion of personal information requires cultural awareness. American CVs
typically exclude photos, age, and personal details that might enable discrimination.
Chinese CVs often include this information. European CVs fall somewhere between.
Understanding these conventions for your target institutions prevents inadvertent vi-
olations of norms. When applying internationally, I maintained separate CV versions
following appropriate conventions.

Regular updating and version control of your CV prevents last-minute scrambling
during application season. I maintain a master CV containing everything, from which
I derive specific versions for different purposes. Git version control tracks changes
over time, allowing me to recover earlier versions or see how my qualifications have
developed. This systematic approach ensures my CV always reflects my current

strongest qualifications.



Chapter 8

Writing a Compelling Statement of

Purpose

8.1 The Narrative Arc of Academic Development

The statement of purpose represents your opportunity to transform a collection of
credentials into a coherent narrative of intellectual development. Unlike the CV’s
factual listing, the statement of purpose tells the story of how you became interested
in your field, what you’ve done to pursue that interest, and where you plan to take it.
Through multiple drafts and extensive feedback, I learned that successful statements
share common structural and rhetorical elements while maintaining individual voice
and genuine passion.

The opening paragraph must immediately engage readers who will review hun-
dreds of similar statements. Generic openings about long-standing interest in the
field or childhood inspirations rarely succeed. Instead, I learned to begin with a
specific intellectual moment or question that crystallized my research interests. My
statement began: "When China announced its dual carbon goals in 2020, I realized
that achieving carbon neutrality would require not just technological innovation but
fundamental restructuring of global supply chains. This intersection of environmental
imperatives and economic systems has driven my research agenda...” This opening
immediately signals specific interests and contemporary relevance.

The developmental narrative should show progression rather than simply list ex-
periences. Each paragraph should build on the previous, showing how experiences
led to new questions and deeper engagement. My narrative traced the evolution

from pure technical interest in machine learning to application in economic problems,
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showing how each project revealed limitations that motivated the next. This progres-
sion demonstrates intellectual maturity—the ability to identify and pursue important
questions rather than simply completing assigned tasks.

Specific examples carry more weight than general claims. Rather than stating
”1 have strong programming skills,” T wrote: ”To analyze the propagation of carbon
prices through global supply chains, I developed a Python framework that processes
multi-regional Input-Output tables with 56 sectors across 189 countries, computing
both direct and indirect carbon intensities.” This specificity demonstrates genuine
research experience while avoiding the generic claims that plague weak statements.

The discussion of research interests must balance specificity with flexibility. Com-
mittees want students with clear research direction but worry about those too nar-
rowly focused to adapt. I presented a specific research agenda—using computational
methods to study climate policy’s economic impacts—while acknowledging related
areas of interest and methodological flexibility. This shows focus without rigidity,
passion without tunnel vision.

The ”fit” paragraph explaining why this specific program matters cannot be
generic. Successful statements demonstrate deep knowledge of faculty research, spe-
cific resources, and program strengths. I spent hours researching each program, read-
ing recent faculty publications, exploring research centers, and understanding cur-
riculum structure. The statement for each school mentioned specific faculty whose
work aligned with mine, courses that would fill gaps in my training, and resources

like data centers or policy institutes that would enable my research agenda.

8.2 Common Pitfalls and How to Avoid Them

Through reviewing peers’ statements and receiving feedback on my own drafts, I
identified common mistakes that weaken statements of purpose. These pitfalls are
easily avoided once recognized, but they appear frequently enough to deserve explicit
discussion.

Excessive humility or excessive arrogance both damage statements. The challenge
lies in confidently presenting genuine accomplishments without appearing boastful.
I learned to let facts speak for themselves: stating that a paper won a best paper
award is factual; claiming to be a brilliant researcher is off-putting. Similarly, under-
mining your own accomplishments with excessive qualification (”although I'm just an
undergraduate,” ”despite my limited experience”) unnecessarily weakens your case.

Explaining poor grades or test scores requires delicate handling. If significant
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weaknesses exist in your record, brief acknowledgment with evidence of improvement
is better than lengthy excuses or complete silence. When addressing my initial calcu-
lus failure, I wrote one sentence: ”Initial struggles with calculus motivated intensive
self-study that transformed mathematical weakness into research strength, as demon-
strated by subsequent coursework and quantitative publications.” This acknowledges
the issue, explains the resolution, and redirects attention to positive outcomes.

Name-dropping without substance backfires. Mentioning famous scholars you've
briefly met or listing prestigious institutions without explaining meaningful connec-
tions appears desperate. Every person or institution mentioned should have clear
relevance to your development or future plans. When I mentioned working with
researchers at UCL, I specified the project, my contributions, and what I learned,
making the connection substantive rather than decorative.

Excessive breadth weakens focus. Trying to appear interested in everything sug-
gests lack of genuine research passion. I initially tried incorporating every research ex-
perience, creating an unfocused narrative spanning too many fields. The stronger ver-
sion focused primarily on the economics-computation intersection, mentioning other
experiences only when they contributed to this central narrative.

Poor writing undermines content quality. Academic writing should be clear and
precise, not flowery or overly complex. I learned to eliminate unnecessary adjectives,
passive voice, and convoluted sentences. Reading the statement aloud helps identify
awkward phrasing. Having non-specialists read drafts ensures accessibility. The goal
is prose that experts find sophisticated but non-specialists can follow.

Generic conclusions waste valuable space. Ending with "I look forward to con-
tributing to your program” adds nothing. Strong conclusions look forward specifically:
what questions you’ll pursue, what methods you’ll develop, what contributions you
aim to make. My conclusions connected my research agenda to broader impacts: how
understanding climate policy’s economic implications could inform more effective and

equitable environmental regulations.
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The Art of Academic Communica-

tion

9.1 Writing Effective Inquiry Emails

The initial email to a potential supervisor often determines whether your applica-
tion receives serious consideration. These emails must accomplish multiple objectives
within severe constraints: demonstrating genuine interest and knowledge of the pro-
fessor’s work, establishing your credibility as a potential researcher, and prompting
a response—all within roughly 200 words that busy faculty might skim in thirty sec-
onds. Through trial and error, including many ignored emails and some successful
connections, I developed a formula for effective academic inquiry emails.

The subject line deserves as much thought as the email body. Generic subjects like
”Prospective Graduate Student” or ”PhD Application” blend into the dozens of sim-
ilar emails professors receive weekly. Specific, informative subjects stand out: "PhD
Application - Shandong University - Top 10% - Computational Methods for Climate
Policy Analysis.” This immediately conveys key information: your purpose, institu-
tion, academic standing, and research area. Professors can quickly assess relevance
before opening the email.

The opening paragraph must establish credibility and purpose immediately. Avoid
lengthy introductions or explanations of how you found the professor. My successful
emails began directly: ”I am a final-year undergraduate at Shandong University
ranking in the top 10% of my class, with two published papers on economic modeling
of climate policy. I am writing to inquire about PhD opportunities in your research

group for Fall 2026.” This opening answers the key questions—who, what, why—in
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two sentences.

The second paragraph, the most crucial, demonstrates genuine engagement with
the professor’s research. This cannot be generic praise but must show deep reading
and thought. Simply stating "I find your work on trade policy fascinating” suggests
you've read nothing. Instead, I would write: ”Your 2024 paper on carbon leakage
through global value chains directly relates to my current research on CBAM impacts.
Your decomposition method for separating composition and technique effects could
extend to analyzing adjustment mechanisms’ sectoral heterogeneity—an extension I
would be excited to pursue.” This shows specific knowledge, critical engagement, and
potential contribution.

The credentials paragraph should be brief but specific. Rather than listing every-
thing from your CV, highlight the most relevant qualifications with concrete details.
"My relevant preparation includes co-authoring a paper on Input-Output model-
ing (Journal of Chinese Economic and Business Studies, 2025), developing Python
tools for multi-regional trade analysis (available on GitHub), and presenting at the
Cambridge Sustainability Forum where our climate policy paper won the best paper
award.” Fach clause provides verifiable, specific information relevant to the research
area.

The closing must be professional and actionable. Avoid pressuring for responses
or appearing desperate. My standard closing: ”I have attached my CV for your
reference. If you are considering new PhD students, I would be grateful for the
opportunity to discuss how my background aligns with your research agenda. If not,
I appreciate your time and wish you success with your current projects.” This respects

the professor’s time while leaving the door open for response.

9.2 Following Up and Building Relationships

The initial email is just the beginning of academic relationship building. How you
handle responses—or lack thereof—and maintain connections over time significantly
impacts your chances of admission and future collaboration. Many students fail to
recognize that the application process is also a networking process that can yield
benefits regardless of admission outcomes.

Non-response requires strategic consideration. Professors receive overwhelming
email volumes and might miss or forget even interesting messages. A single follow-
up after two weeks is acceptable: ”I wanted to ensure my previous email reached

you, as I know academic inboxes can be overwhelming. I remain very interested
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in your research on [specific topic] and would welcome any opportunity to discuss
potential PhD positions.” If this receives no response, further pursuit is likely futile
and potentially annoying.

Positive responses, even if noncommittal, deserve careful cultivation. When a
professor responds with ”I may have openings but won’t know until spring,” this
keeps the door open. I would respond thanking them, attach a research proposal
showing serious preparation, and mention I would update them on any significant
developments. Then, when I published a relevant paper or won an award, I would
send a brief update. This maintains visibility without being pushy.

Negative responses can still build relationships if handled gracefully. When pro-
fessors explain they lack funding or aren’t taking students, I thank them for their
honesty, ask if they could recommend colleagues with similar interests, and express
hope for future collaboration. Several professors who couldn’t accept me as a student
later provided recommendation letters, conference introductions, or collaboration op-
portunities. The academic world is small; professionalism in rejection often leads to
unexpected opportunities.

Video meetings require special preparation. If a professor offers to chat via Zoom,
prepare extensively. Review their recent papers, prepare thoughtful questions about
their research, and practice discussing your own work concisely. Test technology be-
forehand to avoid awkward technical difficulties. Dress professionally even for video
calls. Have your CV and a few slides about your research ready to screen-share if re-
quested. These meetings are informal interviews; strong performance can significantly
boost your application.

Maintaining long-term relationships extends beyond the application cycle. Pro-
fessors who showed interest but couldn’t accept you might have postdoc positions
later. They might recommend you to colleagues. They might collaborate on future
projects. I maintain a simple spreadsheet tracking academic contacts: when we last
communicated, what we discussed, and when follow-up might be appropriate. This
systematic approach to relationship management has yielded numerous opportunities

beyond initial application outcomes.



Part 1V

Beyond the Application
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Chapter 10

Preparing for Graduate Study

10.1 Bridging the Undergraduate-Graduate Divide

The transition from undergraduate to graduate study represents a fundamental shift
in academic identity and practice. As an undergraduate, even a successful one, you
primarily consume knowledge created by others. As a graduate student, you must
produce original knowledge that advances your field. This transition requires devel-
oping new skills, mindsets, and work practices that extend far beyond simply taking
more advanced courses.

My preparation for this transition began long before submitting applications. Rec-
ognizing that graduate coursework would assume mathematical sophistication beyond
typical undergraduate training, I audited graduate courses when possible and self-
studied advanced texts. The jump from undergraduate to graduate mathematics is
particularly jarring—suddenly proofs require measure theory, topology, and functional
analysis assumed as background knowledge. By encountering this material early, I
could fill gaps systematically rather than struggling while simultaneously managing
graduate coursework.

Reading habits must evolve dramatically. Undergraduate reading typically in-
volves textbooks and assigned articles. Graduate study requires voracious consump-
tion of contemporary research literature. I developed a systematic reading practice:
every morning, I would check new papers on arXiv in my areas, read abstracts of
everything potentially relevant, and fully read 2-3 papers. This meant reading ap-
proximately 500 papers annually, building the broad knowledge base essential for
identifying research opportunities and understanding field developments.

Writing practices require similar transformation. Undergraduate writing often in-
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volves summarizing others’ ideas or arguing positions on established debates. Grad-
uate writing requires original contribution—identifying gaps in literature, proposing
novel methods, and defending controversial positions. I practiced by writing detailed
referee reports for working papers, even though nobody requested them. This ex-
ercise forced me to think critically about research quality, identify weaknesses, and
suggest improvements—exactly the skills needed for graduate seminars and eventual
peer review.

Time management becomes existentially important in graduate school. With-
out externally imposed structure—mno required attendance, few fixed deadlines—self-
discipline determines success or failure. I experimented with different productivity
systems, eventually developing a hybrid approach combining time-blocking for deep
work, Pomodoro techniques for maintaining focus, and weekly reviews for ensuring
progress toward long-term goals. The specific system matters less than having one;

graduate school’s open-ended nature makes procrastination dangerously easy.

10.2 Building Your Research Pipeline

Success in graduate school requires maintaining multiple research projects at different
stages simultaneously. While one paper is under review, another should be in writing,
a third in analysis phase, and new ideas percolating for future development. Building
this research pipeline before starting graduate school provides enormous advantages,
allowing you to hit the ground running rather than spending the first year searching
for topics.

My research pipeline developed organically from curiosity and systematic explo-
ration. Each completed project revealed new questions worth pursuing. The Input-
Output analysis of trade policy raised questions about dynamic adjustment, leading
to a project on temporal propagation of shocks. The climate policy work suggested
extensions to firm-level analysis. The machine learning research opened possibilities
for causal inference in high-dimensional settings. By maintaining a research notebook
documenting these ideas, I accumulated dozens of potential projects.

Not every idea deserves pursuit. Learning to evaluate research ideas for feasibil-
ity, importance, and fit with your comparative advantage prevents wasted effort on
doomed projects. I developed a systematic evaluation framework: Is the question im-
portant to the field? Do I have necessary technical skills? Is required data accessible?
Can it be completed in reasonable time? Does it build on my existing work? Ideas

must pass most of these tests to warrant serious investment.
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Collaboration strategies affect pipeline development significantly. Some projects
benefit from collaboration, pooling complementary skills and dividing labor. Others
require solo work to demonstrate independent research ability. I learned to main-
tain a portfolio mixing collaborative and solo projects, ensuring I could demonstrate
both teamwork ability and independent productivity. This mix also provides in-
surance—when collaborative projects stall due to coordination problems, solo work
continues progressing.

The minimum viable paper concept, borrowed from startup methodology, revolu-
tionized my research productivity. Rather than perfecting papers before submission,
I learned to identify the minimum contribution warranting publication and submit
once that threshold is reached. Referees and editors will demand extensions anyway;
better to get feedback earlier rather than perfecting aspects that might not matter.
This approach accelerated my publication timeline significantly.

Managing rejection and revision has become crucial for research productivity.
Every paper faces rejection, often multiple times before acceptance. I learned to sep-
arate ego from work, viewing referee reports as free consulting rather than personal
attacks. Maintaining a rejection spreadsheet helped identify patterns—which jour-
nals were appropriate targets, which criticisms recurred, which aspects of my writing
needed improvement. This systematic approach to failure transformed rejection from

discouragement into education.



Chapter 11

The Long Game: Building an Aca-

demic Career

11.1 Understanding the Academic Job Market

The ultimate goal for most PhD students is securing an academic position, yet the
realities of the academic job market are often obscured until late in graduate school.
Understanding these realities early shapes optimal strategies throughout your grad-
uate career. The market has become increasingly competitive, with hundreds of
qualified candidates competing for each tenure-track position at research universities.
This competition drives credential inflation—what once required three publications
now requires six, what once needed national recognition now demands international
visibility.

The economics job market, with its centralized matching process through the
AEA, provides unusual transparency about market dynamics. Each year, approxi-
mately 1,200 new PhDs compete for roughly 600 academic positions, but only 200
at research-focused institutions. The top 30 departments hire primarily from each
other, creating a prestige hierarchy difficult to climb. Understanding these dynamics
early prevents unrealistic expectations and enables strategic positioning.

Publication requirements have escalated dramatically. Senior faculty who earned
tenure with three solid publications now oversee junior faculty expected to publish
six papers in top-five journals. The ”quantity versus quality” debate misses the
point—modern academic success requires both. This means beginning publication
efforts early in graduate school, not waiting until dissertation completion. My strategy

of publishing during undergraduate study provides a head start in this publication
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race.

Geographic flexibility has become essential. The academic job market is funda-
mentally international, with positions scattered globally. Restricting job searches
geographically dramatically reduces success probability. This reality influenced my
decision to build international networks early, collaborate with foreign researchers,
and develop comfort with different academic cultures. The ability to thrive in diverse
institutional environments has become as important as research productivity.

Alternative academic careers deserve serious consideration. Industry research po-
sitions, think tanks, government agencies, and international organizations offer in-
tellectually stimulating careers using PhD training. These alternatives often provide
better work-life balance, higher compensation, and more immediate policy impact
than traditional academic positions. Understanding these options early allows build-
ing relevant skills and networks alongside traditional academic preparation.

The importance of teaching cannot be ignored despite research universities’ claims
to prioritize research. Most positions require substantial teaching, and many insti-
tutions weight teaching heavily in hiring. Developing teaching skills, documenting
effectiveness, and building a teaching portfolio during graduate school has become
essential. My experience as a teaching assistant, though limited, provided crucial

evidence of teaching competence.

11.2 Sustaining Motivation Through Challenges

The path to academic success is long, uncertain, and filled with setbacks. Maintaining
motivation through years of graduate study, facing repeated rejections, and persisting
despite uncertain career prospects requires developing resilience strategies beyond
mere determination. My journey, with its failures and recoveries, taught valuable
lessons about sustaining motivation through academic challenges.

Creating meaning beyond external validation proved crucial. When your self-
worth depends on acceptances and publications, the inevitable rejections become
devastating. I learned to find intrinsic motivation in the research process itself—the
excitement of discovering patterns in data, the satisfaction of elegant proofs, the
impact of answering important questions. This internal motivation sustains effort
when external rewards are distant or uncertain.

Building support networks provides crucial emotional and practical resources.
Academic work is inherently isolating, spending long hours alone with difficult prob-

lems. I deliberately cultivated multiple support networks: research collaborators for
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intellectual stimulation, fellow graduate students for commiseration and practical ad-
vice, mentors for guidance and perspective, and friends outside academia for balance
and normality. Each network serves different needs; maintaining all requires inten-
tional effort.

Celebrating small victories maintains momentum through long projects. Com-
pleting a difficult proof, finishing a draft section, or receiving minor positive feedback
deserves acknowledgment. I maintain a ”"wins journal” documenting daily progress,
however minor. This practice provides perspective during difficult periods, remind-
ing me that progress occurs even when imperceptible. The accumulation of small
victories eventually yields significant achievements.

Physical and mental health cannot be sacrificed for academic success. The stereo-
type of the obsessed academic working hundred-hour weeks is neither sustainable nor
productive. Regular exercise, adequate sleep, and genuine leisure improve both pro-
ductivity and creativity. My most creative insights often came during runs or walks,
not during marathon library sessions. Viewing self-care as productivity investment
rather than luxury reframes healthy practices as professional necessities.

Maintaining perspective about academic careers helps weather setbacks. Academia
is one career path among many, not a calling that defines your worth. The skills de-
veloped through graduate study—critical thinking, project management, communica-
tion, quantitative analysis—transfer to numerous fulfilling careers. This perspective
reduces anxiety about academic job markets and allows focusing on skill development

rather than credential accumulation.



Epilogue: Your Journey Ahead

As I write this conclusion, I reflect on the transformation from a struggling student
who failed calculus to someone with multiple publications preparing for graduate
study at internationally recognized institutions. This journey was neither predestined
nor easy. It required confronting failures, developing new capabilities, and persistently
pursuing goals despite uncertainty. The path you’ll take will differ in details but share
common challenges and opportunities.

The academic world is changing rapidly. Artificial intelligence is transforming
research methods across disciplines. Open science initiatives are restructuring publi-
cation and collaboration. Interdisciplinary research is breaking down traditional de-
partmental boundaries. The skills and strategies that succeeded for previous genera-
tions require updating for contemporary realities. Yet fundamental principles persist:
rigorous thinking, clear communication, persistent effort, and intellectual courage
remain essential.

Your unique background, perspectives, and interests represent assets, not limi-
tations. My unconventional path through multiple disciplines, initially seeming like
weakness, became distinctive strength. Your particular combination of experiences,
skills, and perspectives positions you to make contributions nobody else could make.
The challenge lies not in conforming to imaginary ideals but in identifying and devel-
oping your unique scholarly voice.

The strategies and insights shared throughout this book are tools, not rules. What
worked for me might require modification for your context. The specific software,
particular journals, or exact email templates matter less than underlying principles:
systematic preparation, strategic positioning, persistent effort, and authentic engage-
ment with scholarly communities. Adapt these tools to your circumstances while
maintaining their essential purposes.

Graduate school and academic careers are means, not ends. The ultimate goal is
not admission to prestigious programs or publication in top journals but contribut-

ing knowledge that improves human understanding and welfare. Whether studying
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economic systems, developing computational methods, or analyzing climate policy,
remember that academic work at its best serves larger purposes. Let this service
motivate you through difficult periods and guide your choices when paths diverge.

The journey ahead will test you intellectually and emotionally. You will face re-
jection, confusion, and self-doubt. You will question whether you belong in academia,
whether your work matters, whether the sacrifices are worthwhile. These doubts are
universal, not indicators of inadequacy. Every successful academic has faced them.
What distinguishes those who succeed is not absence of doubt but persistence despite
it.

As you embark on your own journey toward graduate school and academic career,
remember that every expert was once a beginner, every publication was once a blank
page, and every breakthrough emerged from confusion. Your current position, how-
ever distant from your goals, is a starting point, not a limitation. With systematic
effort, strategic thinking, and persistent dedication, you can traverse the distance
between where you are and where you aim to be.

The academic path offers unique rewards: the thrill of discovery, the satisfaction
of rigorous thought, the impact of advancing knowledge, and the privilege of lifelong
learning. These rewards justify the challenges for those genuinely called to schol-
arly life. If this calling resonates with you, then embrace the journey fully, prepare
thoroughly, and pursue your academic ambitions with confidence and determination.

May your journey be filled with discovery, growth, and contribution. May you
find mentors who guide, colleagues who inspire, and questions that captivate. Most
importantly, may you develop not just as a scholar but as a thinker and citizen whose
work enriches our collective understanding.

The path ahead is long and uncertain, but it leads to extraordinary destinations
for those with courage to walk it. Your journey begins now. Take the first step with
confidence, knowing that thousands have walked this path before, leaving guideposts
for those who follow. This book is one such guidepost. Now go forth and create your
own.

Veritatem sequi/—Pursue the truth, wherever it may lead.
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