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Abstract

It is believed that anomalous mental states such as stresaraiety not only cause ffiering for the individuals, but also lead to
tragedies in some extreme cases. The ability to predict #wgtahstate of an individual at both current and future tiredquls
could prove critical to healthcare practitioners. Curgrie practical way to predict an individual's mental stegt through mental
examinations that involve psychological experts perfogrthe evaluations. However, such methods can be time andrees
consuming, mitigating their broad applicability to a widepplation. Furthermore, some individuals may also be unawétheir
mental states or may feel uncomfortable to express theesdiwing the evaluations. Hence, their anomalous meiataisstould
remain undetected for a prolonged period of time. The objedf this work is to demonstrate the ability of using adveghc
machine learning based approaches to generate mathemadigdels that predict current and future mental states ohdividual.
The problem of mental state prediction is transformed ihtotime series forecasting problem, where an individuasesented
as a multivariate time series stream of monitored physicdltzehavioral attributes. A personalized mathematicalehisdthen
automatically generated to capture the dependencies athesg attributes, which is used for prediction of mentdestéor each
individual. In particular, we first illustrate the drawbaotif traditional multivariate time series forecasting noetblogies such as
vector autoregression. Then, we show that such issues beutttigated by using machine learning regression teclasigehich
are modified for capturing temporal dependencies in timesetata. A case study using the data from 150 human panisipa
illustrates that the proposed machine learning baseddstieg) methods are more suitable for high-dimensionalpsdpgical data
than the traditional vector autoregressive model in terhl®th magnitude of error and directional accuracy. Theseltgenot only
present a successful usage of machine learning technigysychological studies, but also serve as a building blockdultiple
medical applications that could rely on an automated sysbegauge individuals’ mental states.
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1. Introduction perts [2, 3]. Although solutions that involve screeningses-

_ ) i o _ist, such solutions would not be feasible for large popatadi
Major mental illnesses such as schizophrenia, bipolardiso gye to financial and time constraints. Furthermore, diaignos
der, and chronic diseases do not just appear unexpectedly, byased methods sometimes end up discouraging sick indigidua

often gradually emit symptoms that can be externally oleserv o participating [4]. As a result, psychological disrigois

in early stages [1]. Such illnesses might be prevented oF maryfien remain undetected. or under-treated.

age_d more gectively if anomalom_Js mental states are detected Oftentimes, an individual’s mental state has direct impact
during the early stages of the disease, where special care aHis/her behavioral outcomes, and vice versa. For example, a

treatment could be provided. For example, intervention an%erson may experience intense stress after losing a jolghwhi

caregql .gbs?rvaﬁonhcoulﬂ.bﬁ PrEV"]ﬂ'ed by anfdl(l:%l spebdisalls may later cause hifher to consume extraordinary amounts of
tGo.m 'VL uais who nave fl_g d.r'fc’d OI r,nenta Ieat pfro .e";]s'alcohol. Similarly, positive interactions with friends ynee-
lven that assessment of individuals' mental states o th 556 the level of one’s stress. It is our conjecture that an

appearance or behavior is still advanced psychologicahsel . jiq,a1s mental state can be inferred from/hisr physical

that h_as not yet _been aL.Jt.OmE.ited' most mental dlagn93|s SOlzhaviors that can be objectively observed. A trivialstha-
tions involve active participation of patients and medieat o example would be the ability to predict whether someone
is satisfied with life from higer alcohol intake, hours of sleep,
*Corresponding author. and social interactions. The ability to model the interpiay
Email addressssuppawong . tua@mahidol . edu (Suppawong Tuarob) tween behavioral and emotional attributes could also sigéd |
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