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https://www.topuniversities.com/student-info/careers-advice/masters-phd-salary-benefits
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http://rsj.sh.gov.cn/tixry 17298/20201130/t0035_1396472.html
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4.1 XHBi&It

AETHBFIRES RRBREXOXB—MREEDIARR, GHAARITY. FE
XBHFREAZARH BEIR. —HKHF, PAKRRRIPIBIVINELRES, BHREEL
WERMARKE, MARITY, HEEX, FERPFELHRON BRI TR RR.
Altt, ARESXEXHH, AHREIBRMNMTHERHERE.

4.1.1 AR

ENAFIRT, BIFEEFTREERRE AC#HTHE LN RS INARNIVNNED, BE
BEEENEMREH, KILABCHED. TAKRRNER, RIILSIMERHE,
FHIEAB BB NMEENKRZEAITR, FRETHNAR.

HETEXDMEGT, BZNERRBFRIT T ARRR. TEHXHEDMARRR, NARIY.
HEZR. HAEHMENUREONNNETE, EHNNRTTFRNER, LS
ImeEEE IR T R REVEAEIL.

Respected

I'm , an experienced researcher in psychology. I'm writing to apply for the doctoral
position in Developmental Psychology. My research motivation is to develop language-specified
metrics in longitudinal studies, by applying machine learning onto eyetracking data, which could be
implemented in specific language deficiencies filtering. Similar methods are used extensively in the

research of schizophrenic patients’ eye movements. ml‘-h-q m*ﬂ;

With an educational background in experimental psychology, I'm particularly interested in cognitive
studies of eyetracking and developmental science. Furthermore, | have worked on eyetracking for
over 7 years in my first job as a research assistant, which led to several publications and public
academic speech. Also, my current employment as an algorithm manager largely practiced my
statistical skills, using R, Python, MATLAB.
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Graduate study in psychology provided me with advanced knowledge in this field. A large number of
professional courses, such as advanced psychological statistics, advanced cognitive psychology,
theory of psychological development, laid a solid foundation in psychological study. Furthermore, 1
chose the direction of experimental psychology and joined Prof. Guo's lab in graduate study. Under
the guidance of’ , I quickly learned EEG research methods and implicit cognitive measure
skills. Before the study of EEG, our courses never touched signal processing, I proactively contacted
the EEG Lab of Zhejiang University of Technology and spent a winter in the lab to learn about it.
Upon graduation, I finished my master thesis on the subject of Golden Section and Implicit Measure,

which received much recognition from professors.
HBEEHh

My current role as a developer of psychological devices requires knowledge of an interdisciplinary
field of psychology and computational modeling. I used machine learning and statistical measures to
conduct research on sleep classification and fatigue detection and analysis on depression and anxiety
based on EEG, ete. During the process, [ accumulated plenty of research experience and project
management skills. For example, in the research of sleep stage classification, I adopted Python
Scikit-Learn tool to analyze HRV data and preprocessed the data utilizing the PauTa criterion and
normalization algorithms. After that, I employed both supervised and non-supervised learning
methods - dimension reduction, clustering, binary regression, Hidden Markov Chain modeling —
and an active learning method (uncertainty sampling) to recognize visual fatigue signs and
psychiatric symptoms (like anxiety). A similar procedure was also adopted in classifying different
sleep stages. Finally, the output binary regression model was programmed into a smart wristband for
psychological health monitoring and into a smart mat for sleep quality monitoring. The research of
fatigue detection applied psychometrics methods, such as reliability and validity analysis,
exploratory factor analysis, to measure the fatigue state. Each project included complex processes,
requirements identification, work distribution, personnel training, and process optimization. I believe
that the research capabilities and project management skills developed in the process will contribute

a lot to my doctoral study. ﬂﬁﬁ& w*u ag jJ
4.1.2 &H

AEHNBEIES, BIEAZRHIENTNEK, ERXETRKAMIENER.
WREELZHSHMBEMRTEAN, BEXEZEHF KL AR FHELHA.
ERFEBINIABIBM LI E RN, BMNOEHSREGFURGMRRIERL, mEFEL
PrRME B NETEFAZHFAR.

AETHEXHEHT, BNEGRRPAFRANIAGRNBIEERE, EERETERAM

FAREHMBFRR . XMHMITTERBILS IR ERNETEFZ RS 5INRTIAE
£, Nh#EBSIREIRAH T % RERHTKE,

vy
FAREH
| ACADEMIC EXPERIENCE |

The Fifth Eye-Tracking Conference Nov. 2017

Hosted by East China Normal University and Tianjin Normal University Shanghai, CN

Speaker, Time Series Correlation Analvsis of Eve-Tracking Dara

*  Published the research result based on the user experience business project supported by PingAn Financial Group

*  Use eye-tracking devices to track eye-movement data and analyze the reasons behind the decrease in visits of certain
website module

+  Employed Peudo-Causal statistical method in the analysis process
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The Third Eye-tracking Conference May. 2015
Hosted by Tobii Company Shanghai, CN
Speaker, Analyzing Eve-tracking Data

+  Introduced fundamentals of eve-tracking research in psychology

*  Explained the summary of typical eye-tracking devices and their use cases in user interface design research

*  Guided audience in how to use visual outputs of eye-tracking, like heat map

EEG lab, Zhejiang University of Technology Dee. 2007
Trainee Hangzhou, CN
*  Assist in conducting brain electricity (EEG) experiments in psychology

*  Assistin analyzing brain electricity (EEG) data

] FARBEE
PUBLICATIONS
Zhigiang Huang, Fangfang Zhang, Zhuojun Gu, Tao Chen, Su Gu, Yanling Wang. Pre-driving fatigue detection system for high-speed
railway drivers. Ratlway Computer Application, 2019, 08, 14-17.

Xiaowel Yoan, Zhuojun Gu. 1 know what you are thinking - Application of evetracking in interface design. Povchology | Technigues
and applications, 2013, 01, 31-33.

Comparizon of Non-linear and Linear Models of Single Channel EEG in patients and normal subjects. Gu ZhuoJun, Huang ZhiQiang,

Zhu Xiao, Shi ShenXun. bioRxiv 702605: doi: hitps://doLorg/10.1101/702605
Gu, Zhuojun (2010}, Golden Section and Implicit Measure, (Master Thesis, East China Normal Univeristy)
SKILLS

Language Skills: English — IELTS 7.5, French — A2, Chinese — Native
Computer Skills: C/C++ Programming, SPSS. R, Python. Matlab

4.1.3 HxERITRI

MR EELHBENBRNETZE, ARITUXTHRBMR, EBRIRTHIEEN
BFEEN, BRIMRANTBBBENERT L. NNSIHABARETS, TR
AXEEEXRERNER . —MER AT BN 2 ZIREM, 271458 AL R E,
HIFEEFTEEMRITY B R EELHM RN EHMAAR. FTEFHARITUNAETE,
FIEEEFTRXIEN. BREFHED, LUHIERNFE. FSEFLRBEK.

THEEN—EHRITYBIRAENICE. XBEMEELEREIBEEAENER,
RIEEELES, BB, RE, XBEMERGEEZEXNEZTHOIENFREEBRL, &
PRIESCESUEMT, BB, ERRE . XEEXITRIT, FIEBH, E0IRG,

BEBE AT B BN R A RIT A E R . BT RIFBEFANELR, BAERT BWAERE
HITRR.
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3. Brief summary of the research plan
Research on extending SCL90 15 rare. Resilience 1s a core concept related to personal well-being, which has two
constructs, adversity, and active adaptation, measured by the Ways of Coping scale and Connor -Davidson Resilience
Scale (CD-RISC). This research aims to use subscales in SCL90 to predict the constructs of resilience, by means-of
futilizing new applicable methods from machine leaming, such as regularized regression, nonlinear

prediction, and symbolic prediction. Also, for-easier applieationto facilitate the methods utilization, Mimokken aApalysis _——{ E T H: =k (BFA) Times New Roman

is used to shorten the length of these subscales without interfermg with the prediction accuracy. Finally, all prediction
models will be validated in a larger sample. The output of the research is a multi-functional SCL90.
4. Research plan contains mathematical special characters or chemical formulas

No. | A G TR 1T

5. Motivation for conducting doctoral research
My general motivation is that a PhAD-Ph.D. degree and the knowledge and research skills T will master when working
for the degree would substantially expedite my career developmer it 2 « My current job is

research-mtensive, but Ilack a research-orientedlevel degree at advanced level, 1.e., a PhD SpeeifieallyFor example,
dusnesmy-wesrkas a data engineer, I have made two measures extending SCL90 usage. One is the suicidal possibility
of ugh school students, and the other 15 the bullying possibility, both based on linear equations of certam items. However,
because I only hold a master’s degr: s-engineer, it 1s impossible for the company to allocate enoughlacks resources
to further proceed the make a-smore-solid h and finalize and publish the results. so as to better put the results into
practicete-publishresearches-of similarlogie. In addition, the specific field of SCL90 is my point of interest Fhe primary
T e e B L LT By 3:-SCL90 is widely used in daily settings for screening
mental problems, which is the core concept of public mental publie-health Could ¥-it 1d be applied in more
scenanossvi-funetional, SCL 90i would be more valuable for health promotion and disease prevention-wesk.

Friedman, 1991). Symbolic prediction (see GPleam in the Ltesaturs literature reference) uses a genetic algonthm to
automatically find an equation ek that reducesallows the prediction errors (correlation for example) to-be-asclosato
the-mummamas nuch as possible.

ce2) Supporting methods of reducing items reduces

Nonparametric item response theory, like Mokken Analysis, would be used to reduce the item munber. Asmong-them

mokken (see Mokken Analysis in the literature reference) would be used This method could reduce the number of items

{(Wang et al.2015)-Also, the Parametric uni-dimensional items response theory would be used to ’val:dat in a lareer HIE [He2]: BIERGH & TEH 7. J

sample size (Wang et al., 2015). BB T #: Z{F: (36A) Times New Roman ]
#ET s S=0: (35A) Times New Roman )

7. Objectives of the research and scientific impact of research results

a) LimitedRare Work of extending subscales in SCL90

ResearchWerks ef on extending SCL90 are-is still srewine-developing and hasve not been recognized widelyreeeived ,/{__ﬁiﬁ_i’,&i:_%:_(wmme; New Roman J

1 4ot

broad recognition. For a 5-factor psyck il model of heroin addiction has been proposed using factor

analysts (Maremmam et al., 2012) and validated later (Pani et al., 2014).| These works indicate the potential value of

scLoo] 4 (Ho3): 3985 0 IS BIRTRSR I T ReATAO 52
b) Inspirations from the research of 16PF FEANEN. A5, BATFSHBFRMNER A EER
EREHA.
b1) Second-order analysis of primary factors (EETR: =5: (3] Tmes New Roman ]
A typical example of extending subscales m personality psychology is second-order factors m Cattell’s 16PF. These 8 TR =i (3KIA) Times New Roman )

second-order factors are linear combinations of primary factors (subscales). These second-order factors (or global factors,

see Cattell, & Mead, 2008) in 16PF are extracted from primary factors by factor analysis, which wese-was further named

as Big Five personalities. These second-order factors Fhis-extends the use of 16PF, which could analyze a person’s
personality in detail using primary factors, also grant an overview of thea person's behavior usimg global factors.

b2) Further work of reducing items reduces

Some extremely short scales, such as the 10-1tems ’versmd TIPI for Big Five, m Goslng et al, 2003), have been HE Hedl: B2 A2 L3 I88 (9F- T R A9 iR, }

developed. Therefore, it is possible to further reduce the number of items for better proceeding with fhe researchfor 8 TR S (B1A) Times New Roman ]

I . = 2 2 WE T HE: Sk (3KIA) Times New Roman ]

o g ° o i BB TR ==k (BKIA) Times New Roman )

c) Research question based on inspiration ‘7{ AR A BT 1 }
Extending SCL90 would beth-benefit both the future study: and the isdusts-industrial applications. Se—The research

is supposed to answer the following questions-ase /-lﬁ"ﬁiT?&i: S (BAIA) Times New Roman ]

Q1) By the advancement of machine learning, mecluding nonlinear and symbolic prediction methods, is it possible to

use subscales in SCL90 to predict resilience more accurately than linear models?
| 3% [Heb): & 7 E15M4REIRE scientific impact, 7. d )

2 er - : 2
Q2) If we reduce the number of 1tems of mvolved subscales in SCL90, will the prediction be affected’ FFBIER T beyond the scientific commmity, SURE

d) Impact beyond the scientific | Y FE4 TERA.
The applicabilityof this research is-obvious— It offers a multi 1 SCLO0- and is nech easier for anpl BET R 245 (BKA) Times New Roman ]
WE T #U: 5248 (3KIA) Times New Roman 1

HEAMRITHEFR, RT IR ERN—LEBSN, BIEFHBREREN
t, #A—TRANENTEE.
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smeeits shorter Jencth It 1s obvious that the result of this research. a multi-functional SCLI0 could be used in more

scenarios, and it is easier to be applied for its shorter lengtl] //ilm [He6): Froess 269 Bix Ko A 52 7 AF B fiiES
8. Research methods and materials to be used and its their significance for the research project | A EWATEE, FEAE.
a) Study design and research materials BB T H: K (BRA) Times New Roman

| BETH#: So4k: (B5A) Times New Roman

The research would use the SCL90 survey along with relevant scales (Ways of Coping scale, and CD-RISC) in online
surveys. The survey would be conducted in typical countries like Finland. A series of analysis among subscales would
be done, including linear methods, such as prineiple principal component regression, partial least square regression, and
elastic net. Nonlinear methods would include MARS nonparametric regression. Symbolic prediction methods will also

be used.

9. Preliminary plan on the collection, usage, and storage of the research material
a) About participants’ data

Participants’ age must be over 16, and they should have nommal literacy ability at least.

For data collection, online surveys would be done via Amazon Mechanical Turk and Qualtrics, for example. Data
cleaning would be done afterwards, especially m SCL90 with a procedure developed in my work (like filtering out
people who choose 1 for all items, etc.).

Participants must sign an informed consent before data being collectedins-data. In the consentst, participants would

be told that their data is only accessible for the purpose of academic research, not fosrather than commercial use. Also,

they always have the right to access their own data at any time. and askaboutbe informed of how their data has been
and would be used
b) About scales

Three scales, SCL90, Ways of Coping scale, and CD-RISC, are used only for research purposes. No commercial use

would be involved.
10. Ethical issues
a) Ethical issues related to methods and data collection

‘What participants should do 15 filling 1n the questionnaire. No harmful physical stimulus or data collection devices
will be used.
b) Ethical issues in conducting the research

The targetis-openfor peopleAnyone who hasve normal literacy ability of age over 16 could be the survey participant.

No There-are-ne-other-speetal-ethical concem 15 foreseen by fareensiderations.

4.2 £t

S5SME#SBELHEFEFEERN—IMER, BARBFESSNEX MR T HESL
F—RE, SIS RIEEVLENR, FXHIEENRITEE 1 E LR H kT,
MR RAERKERE LR WBRIBNER,

AT RMEEFEA5SIWABNYE, FIFEMRIEEESR, FNSFIRERD
RN TR, HIEEPHMES MM RSN TIE. EEXNSIHABR, Ri5E
BZREBCHSMHRTEAXE, MRBSSII—EMARARD. BRTEHALEX,
AR T K EBCHE AT TR, LIRS RE T BIRMEART SAIRHT
Mo

THEREMS A SIMAEMNE IR, BANEXEHEWAS, BEFIRNLBIERT
BERIFEINEN, REEERETSIMOMRTE. BEE, BRET 2
REHHHERMSIMBAT @B X, FREHETBCERXNTTRAXE, &E, TAIM
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ETHRITMERD, BIESMEH KRR, XFN—HER, EREE, EXRE, &
BLLFIHE TRZIEDR.

Respected

e
3

Thank you for opening this letter. 'E@EE

Iam hoping tofapply for a FhD position of psychology.[Fortunately, | found on the| ~ebsite that a vacant position was about to be opened for application. What's

more, | noticed that the researches of yourfoceupation, psychocardiology and sieep (OPS) group]show a lot in common with my research direction

As a graduate student in Psychology, | have always been interested in this field and finished productive researches. | highly want to carry out more research in the future. Therefore, |

believe this position will be an ideal choice. L= sy S )

| have contacted Mr. and understood that | need to get in touch with you before the application process officially begins, so | write this letter to express my greetings and
show you myjPhD-project descriptionftitied as Monitoring Protocol. (You can

download the file from the attachment of this email.)
With all due respect, may | ask you to read my proposal and give me the evaluation on its feasibility? | am looking forward to your reply.

LR

Yours Sincerely,

KRR, SMEETEBRBORE, FEHIBMNOARITYRERE 7 —EEHE. X2—1
FERIRNES, HASIININOPTRREAE, FFAERT HNOTRITR. T
2 S ImER B 2 A EE .

Dear

Thank you for the email. Your research proposal looks very interesting, however we have some concerns which
may guestion the feasibility of the project. For example, it is somewhat unclear what is going to happen in step 1,
and how can one get information about CVD-risk (it may take 40-50 years before possible CVD events). We are
also unsure about the Boolean Net procedure. We have some ethical concerns with Step 3, also step 4, in addition

FMRI may be difficult to do due to limited resources.

All the best,

AINERZEZIMREMNEAE, RMNMER—EAEET ZBNEE, FE—HEESI
BRTHMNOBE. ATSWRET 4 PREMNEZ, RMNBERESRD 4 SEERZE
TXEEIE, TEERAEE BB AR

Dear Prof.,
Thanks for your reply, and below are my response to your questions.

1. For the tool developed in step 1, examples are models in today's smart bands sold in the market, like Samsung smart band, which uses HR measures to monitor psychological
variables, though probabilty not in real-time, i.e. Stress.
2. For feasibility problems concerning step 1, actually it is not a longitudinal study which would take a couple of decades. It may be within a short period, like one week to 6 months, of a
comparison study between normal people and coronary patients. This is suitable for gathering representative data of daily HRV measures, emotion states, and personality traits, which
would help to model the psyche-physiological relationship among these measures. Therefore, it is a feasible step.
3. Continuing from point 2, if coronary patients are not available, a group of people who have high scores on Framingham Scale, which indicates the risk of getting heart disease in the
next decade, would also be a feasible alternative plan. And also for the inavailability of fMRI in step 4, we could extend tool research based on coronary patients in step 1 to people
who have high scores on Framingham score if coronary patients are available. And the design is somewhat similar to step 1.
4. As for Boolean Net, you can consult the detail in R cran, a package named "Boolnet". https://cran.r-project.org/web/packages/BoolNet/

Itis a correlation network analysis method among a set of true/false variables. In the network, a true value of a link between a pair of variables means variable A in a prior
observation would "contribute” to variable B in the next observation.

In genetics, a typical usage of this method is to analyze gene effects of different steps of a cell cycle.

| propose that this method would also be useful in analyzing life events effect to modeled HRV event (emotion state modeled in step 1) in "weekly circles” or "month circles".
5. For ethical consideration in step 3, | wonder what it is.

If the consideration is alpha wave intervention, | would suggest to use Breathing exercise which also has been proposed as a useful intervention method without any device support

Also, if the consideration is privacy, then we could change the target group to our whole sample, in other words both normal people and high risk people, just to see the effect of
intervention method on modeled HRV events.

All the best,
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ARETRMNVEER, SHEEFRAEFEHTEMRENEE, X rECEMEE
—ENRBNNARITY . IFEERMNVBIBERNHANT T—IHER. TEARSIHE
TR [EIE RYER AR E

Dear

| am sorry for my late reply to your email, | will forward this to my colleagues and see what they think about the feasibility of

your research proposal. Will let you know as soon as we have discussed it!

Best,

4.3 HiEMRR

HEAFRRBABANE, BMNOSEZEAETRRRTRTE, —2RRIR4E RN
B, —EERZMNRIEEE. XWATAEBRES, TUREINNREANRT S
RESHER, BEFZROFK, RSHBNEINE.

I RBHREE LR B L AL

KD Lt —EZNBEKENEHEIMIRRNTLER, 2EREREIBEERRE M
M elEsME L RIFHFRR . AXMFRRXT, RMNEBRMTERFFTHERIE
B RS, HMEZUFEATELERT,

It is a great course. Be part of it.
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KD, KEY DEFINITION

Website: kdhpd.com




