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‭This‬‭study‬‭focuses‬‭on‬‭the‬‭mean‬‭first‬ ‭exit‬ ‭time‬‭for‬‭a‬‭compound‬‭Poisson‬‭process‬
‭characterized‬ ‭by‬ ‭positive‬ ‭jumps‬ ‭and‬ ‭an‬ ‭upper‬ ‭horizontal‬ ‭boundary.‬ ‭The‬
‭compound‬ ‭Poisson‬ ‭process‬ ‭is‬ ‭an‬ ‭important‬ ‭model‬ ‭for‬ ‭events‬ ‭occurring‬ ‭at‬
‭random‬ ‭intervals,‬ ‭where‬ ‭the‬ ‭size‬ ‭of‬ ‭each‬‭jump‬‭follows‬‭a‬‭specific‬‭distribution.‬
‭The‬ ‭study‬ ‭derives‬ ‭an‬ ‭explicit‬ ‭formula‬ ‭for‬‭calculating‬‭the‬‭mean‬‭first‬ ‭exit‬ ‭time,‬
‭which‬ ‭refers‬ ‭to‬ ‭the‬ ‭expected‬ ‭time‬ ‭it‬ ‭takes‬ ‭for‬ ‭the‬ ‭process‬ ‭to‬ ‭hit‬ ‭the‬ ‭upper‬
‭boundary‬ ‭for‬ ‭the‬ ‭first‬ ‭time.‬‭This‬‭measure‬‭is‬ ‭crucial‬ ‭for‬‭applications‬‭where‬‭the‬
‭time‬ ‭until‬ ‭a‬ ‭specific‬ ‭threshold‬ ‭is‬ ‭reached‬ ‭is‬ ‭of‬ ‭interest.‬ ‭Furthermore,‬ ‭an‬
‭application‬‭of‬‭the‬‭derived‬‭formula‬‭is‬‭provided‬‭in‬‭the‬‭context‬‭of‬‭traffic‬‭accidents,‬
‭where‬ ‭the‬ ‭first‬ ‭exit‬ ‭time‬ ‭can‬ ‭model‬ ‭the‬ ‭time‬ ‭until‬ ‭a‬ ‭traffic‬ ‭system‬ ‭reaches‬ ‭a‬
‭critical‬ ‭congestion‬‭level‬ ‭or‬ ‭failure‬‭point.‬ ‭This‬‭approach‬‭offers‬‭valuable‬‭insights‬
‭for‬ ‭understanding‬ ‭the‬ ‭dynamics‬ ‭of‬ ‭complex‬ ‭stochastic‬‭systems,‬‭with‬‭potential‬
‭applications‬ ‭in‬ ‭risk‬ ‭management,‬ ‭transportation,‬ ‭and‬ ‭other‬ ‭fields‬ ‭that‬ ‭involve‬
‭compound‬‭Poisson‬‭processes.‬ ‭The‬‭results‬ ‭demonstrate‬‭the‬‭utility‬‭of‬‭the‬‭derived‬
‭formula‬‭in‬‭practical‬ ‭scenarios,‬ ‭highlighting‬‭the‬‭significance‬‭of‬‭first‬‭exit‬‭times‬‭in‬
‭modelling real-world processes.‬
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‭1.‬ ‭Introduction‬

‭This‬‭study‬‭delves‬‭into‬‭the‬‭first‬‭exit‬‭time‬‭of‬‭a‬‭compound‬‭Poisson‬‭process‬‭with‬‭positive‬‭jumps‬‭and‬‭an‬
‭upper‬ ‭horizontal‬ ‭boundary.‬ ‭The‬ ‭practical‬ ‭and‬ ‭theoretical‬ ‭significance‬ ‭of‬ ‭this‬ ‭research‬ ‭lies‬ ‭in‬ ‭its‬
‭potential‬ ‭to‬ ‭enhance‬ ‭understanding‬ ‭of‬ ‭stochastic‬ ‭processes‬ ‭and‬ ‭its‬ ‭application‬ ‭in‬ ‭real-world‬
‭scenarios‬ ‭such‬‭as‬‭traffic‬‭accidents.‬‭The‬‭core‬‭research‬‭question‬‭is‬‭an‬‭explicit‬‭formula‬‭for‬‭the‬‭mean‬
‭first‬ ‭exit‬‭time.‬‭Other‬‭sub-research‬‭questions‬‭include‬‭the‬‭following:‬‭What‬‭are‬‭the‬‭characteristics‬‭of‬
‭the‬ ‭compound‬ ‭Poisson‬ ‭process‬ ‭with‬ ‭positive‬ ‭jumps?‬ ‭How‬ ‭does‬ ‭the‬ ‭upper‬ ‭horizontal‬ ‭boundary‬
‭influence‬‭the‬‭process?‬‭What‬‭is‬‭the‬‭method‬‭of‬‭derivation‬‭of‬‭the‬‭mean‬‭first‬‭exit‬‭time?‬‭How‬‭could‬‭one‬
‭apply‬‭this‬‭formula‬‭to‬‭traffic‬‭accidents?‬‭The‬‭result‬‭of‬‭the‬‭findings‬‭of‬‭this‬‭study‬‭is‬‭on‬‭its‬‭implications‬
‭on‬ ‭road‬ ‭safety.‬ ‭Quantitative‬ ‭method‬ ‭analysis‬ ‭is‬ ‭employed‬ ‭and‬ ‭the‬ ‭independent‬ ‭variables‬ ‭are‬
‭compound‬‭Poisson‬‭process‬‭parameters‬‭while‬‭the‬‭dependent‬‭variable‬‭is‬‭on‬‭the‬‭mean‬‭first‬‭exit‬‭time.‬
‭The‬‭paper‬‭shall‬‭be‬‭on‬‭progress‬‭from‬‭a‬‭review‬‭of‬‭the‬‭existing‬‭literature,‬‭method,‬‭finding‬‭of‬‭the‬‭study‬
‭with a discussion based on practical implications and consequences from the findings.‬

‭2.‬ ‭Literature Review‬

‭This‬‭section‬‭reviews‬‭the‬‭existing‬‭literature‬‭on‬‭compound‬‭Poisson‬‭processes‬‭and‬‭their‬‭applications,‬
‭focusing‬‭on‬‭the‬‭five‬‭sub-research‬‭questions.‬‭It‬‭reviews‬‭the‬‭characteristics‬‭of‬‭the‬‭process,‬‭the‬‭impact‬
‭of‬‭an‬‭upper‬‭horizontal‬‭boundary,‬‭methods‬‭for‬‭deriving‬‭mean‬‭first‬‭exit‬‭times,‬‭applications‬‭in‬‭traffic‬
‭accident‬‭analysis,‬‭and‬‭safety‬‭implications.‬‭Despite‬‭the‬‭progress‬‭made,‬‭existing‬‭research‬‭often‬‭fails‬
‭to‬‭consider‬‭comprehensive‬‭applications‬‭in‬‭traffic‬‭scenarios,‬‭lacks‬‭detailed‬‭derivation‬‭methods,‬‭and‬
‭does‬‭not‬‭adequately‬‭address‬‭boundary‬‭effects.‬‭This‬‭paper‬‭seeks‬‭to‬‭fill‬‭in‬‭these‬‭gaps,‬‭hence‬‭giving‬‭it‬
‭value.‬ ‭Every‬ ‭sub-section‬ ‭will‬ ‭propose‬ ‭a‬ ‭hypothesis‬ ‭based‬ ‭on‬ ‭the‬ ‭outlined‬ ‭variables‬ ‭and‬ ‭their‬
‭relationships.‬
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‭2.1 Characteristics of the Compound Poisson Process with Positive Jumps‬

‭Initial‬ ‭studies‬ ‭focused‬ ‭on‬ ‭the‬ ‭basic‬ ‭properties‬ ‭of‬ ‭compound‬ ‭Poisson‬ ‭processes,‬ ‭often‬ ‭examining‬
‭simple‬‭cases‬‭without‬‭complex‬‭boundaries.‬‭Over‬‭time,‬‭research‬‭incorporated‬‭more‬‭realistic‬‭models,‬
‭considering‬‭diverse‬‭jump‬‭distributions.‬‭Recent‬‭studies‬‭emphasize‬‭the‬‭need‬‭for‬‭detailed‬‭analysis‬‭of‬
‭processes‬ ‭with‬ ‭positive‬ ‭jumps,‬ ‭highlighting‬ ‭gaps‬ ‭in‬ ‭understanding‬ ‭their‬ ‭behavior‬ ‭under‬ ‭various‬
‭conditions.‬ ‭Hypothesis‬‭1:‬‭The‬‭characteristics‬‭of‬‭compound‬‭Poisson‬‭processes‬‭with‬‭positive‬‭jumps‬
‭significantly influence the mean first exit time‬‭.‬

‭2.2 Impact of the Top Horizontal Boundary‬

‭The‬ ‭earlier‬ ‭work‬ ‭on‬ ‭boundaries‬ ‭focused‬ ‭mainly‬ ‭on‬ ‭lower‬ ‭boundaries‬ ‭or‬‭simple‬‭thresholds.‬‭Later‬
‭studies‬ ‭had‬ ‭more‬ ‭advanced‬‭boundary‬‭conditions‬‭but‬‭lacked‬‭thorough‬‭analysis‬‭of‬‭upper‬‭horizontal‬
‭boundaries.‬ ‭The‬ ‭most‬ ‭recent‬ ‭work‬ ‭is‬ ‭trying‬ ‭to‬ ‭bridge‬ ‭this‬ ‭gap‬ ‭by‬ ‭studying‬ ‭different‬ ‭boundary‬
‭scenarios,‬ ‭yet‬ ‭still‬ ‭lacks‬ ‭deeper‬ ‭insights‬ ‭into‬ ‭the‬ ‭effect‬ ‭of‬ ‭the‬ ‭boundaries‬ ‭on‬ ‭first‬ ‭exit‬ ‭times.‬
‭Hypothesis‬‭2:‬‭The‬‭existence‬‭of‬‭an‬‭upper‬‭horizontal‬‭boundary‬‭significantly‬‭affects‬‭the‬‭dynamics‬‭of‬
‭the compound Poisson process.‬

‭2.3 Derivation Methods for Mean First Exit Time‬

‭Initial‬‭derivations‬‭of‬‭exit‬‭times‬‭focused‬‭on‬‭basic‬‭processes‬‭without‬‭complex‬‭boundaries.‬‭Mid-term‬
‭studies‬ ‭began‬ ‭exploring‬ ‭more‬ ‭intricate‬ ‭processes,‬ ‭employing‬ ‭advanced‬ ‭mathematical‬ ‭techniques.‬
‭Recent‬‭research‬‭strives‬‭to‬‭refine‬‭these‬‭methods,‬‭yet‬‭challenges‬‭remain‬‭in‬‭deriving‬‭explicit‬‭formulas‬
‭for‬ ‭complex‬ ‭processes.‬ ‭Hypothesis‬ ‭3:‬ ‭Advanced‬ ‭mathematical‬ ‭techniques‬ ‭can‬ ‭effectively‬ ‭derive‬
‭explicit formulas for the mean first exit time in compound Poisson processes.‬

‭2.4 Application to Traffic Accidents‬

‭Early‬ ‭applications‬ ‭of‬‭stochastic‬‭processes‬‭to‬‭traffic‬‭were‬‭concerned‬‭with‬‭simple‬‭models‬‭that‬‭were‬
‭mostly‬ ‭of‬ ‭little‬ ‭direct‬ ‭use‬ ‭in‬ ‭reality.‬ ‭Mid-term‬ ‭research‬ ‭began‬ ‭including‬ ‭more‬ ‭realistic‬ ‭data‬ ‭and‬
‭pointed‬ ‭to‬ ‭the‬ ‭potential‬ ‭use‬ ‭of‬ ‭such‬ ‭models‬ ‭in‬ ‭traffic‬ ‭analysis.‬ ‭Recent‬ ‭works‬ ‭highlight‬ ‭the‬
‭importance‬ ‭of‬ ‭tailored‬ ‭applications‬ ‭for‬ ‭specific‬ ‭traffic‬ ‭scenarios,‬ ‭while‬‭practical‬‭implementations‬
‭remain‬ ‭relatively‬ ‭limited.‬ ‭Hypothesis‬ ‭4:‬ ‭The‬ ‭mean‬ ‭first‬ ‭exit‬ ‭time‬ ‭formula‬ ‭is‬ ‭applicable‬ ‭in‬ ‭the‬
‭analysis of traffic accidents, bringing valuable information to the traffic dynamics.‬

‭2.5 Implications for Traffic Safety‬

‭Initial‬ ‭discussions‬ ‭on‬ ‭traffic‬ ‭safety‬ ‭applications‬ ‭of‬ ‭stochastic‬ ‭models‬ ‭were‬ ‭largely‬ ‭theoretical.‬
‭Subsequent‬ ‭research‬ ‭began‬ ‭to‬ ‭explore‬ ‭practical‬ ‭implications,‬ ‭but‬ ‭often‬ ‭lacked‬ ‭comprehensive‬
‭studies‬ ‭linking‬ ‭model‬ ‭results‬ ‭to‬ ‭safety‬ ‭improvements.‬ ‭Recent‬ ‭efforts‬ ‭aim‬ ‭to‬ ‭bridge‬ ‭this‬ ‭gap,‬ ‭yet‬
‭detailed‬‭evaluations‬‭of‬‭safety‬‭outcomes‬‭are‬‭still‬‭needed.‬‭Hypothesis‬‭5:‬‭The‬‭application‬‭of‬‭the‬‭mean‬
‭first exit time in traffic accident analysis can significantly enhance traffic safety measures.‬

‭3.‬ ‭Method‬

‭This‬ ‭section‬ ‭described‬ ‭the‬ ‭quantitative‬ ‭research‬‭methodology‬‭used‬‭in‬‭deriving‬‭the‬‭mean‬‭first‬‭exit‬
‭time‬‭formula‬‭as‬‭applied‬‭in‬‭traffic‬‭accidents.‬‭It‬‭focuses‬‭on‬‭how‬‭data‬‭are‬‭collected,‬‭which‬‭variables‬‭to‬
‭be selected, and analysis techniques used to ensure robust and reliable findings‬‭.‬

‭3.1 Data‬

‭The‬ ‭data‬ ‭for‬ ‭this‬ ‭study‬ ‭are‬ ‭obtained‬ ‭through‬ ‭a‬ ‭systematic‬ ‭analysis‬‭of‬‭traffic‬‭accident‬‭reports‬‭and‬
‭simulations‬ ‭of‬ ‭compound‬ ‭Poisson‬ ‭processes.‬ ‭Data‬ ‭collection‬ ‭spans‬ ‭recent‬ ‭years,‬ ‭focusing‬ ‭on‬
‭accidents‬‭characterized‬‭by‬‭sudden,‬‭positive‬‭jumps‬‭in‬‭traffic‬‭flow.‬‭The‬‭sampling‬‭method‬‭includes‬‭a‬
‭diverse‬ ‭range‬ ‭of‬ ‭traffic‬ ‭scenarios,‬ ‭ensuring‬ ‭comprehensive‬ ‭insights.‬ ‭Sample‬ ‭screening‬ ‭criteria‬
‭emphasize relevance to traffic dynamics and the presence of upper boundaries in traffic flow.‬

‭3.2 Variables‬
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‭The‬ ‭study‬ ‭identifies‬ ‭key‬ ‭variables,‬ ‭including‬ ‭the‬ ‭parameters‬ ‭of‬ ‭the‬ ‭compound‬ ‭Poisson‬ ‭process‬
‭(jump‬‭frequency‬‭and‬‭size)‬‭as‬‭independent‬‭variables,‬‭and‬‭the‬‭mean‬‭first‬‭exit‬‭time‬‭as‬‭the‬‭dependent‬
‭variable.‬ ‭Control‬ ‭variables‬ ‭include‬ ‭traffic‬ ‭density,‬ ‭speed‬ ‭limits,‬ ‭and‬ ‭environmental‬ ‭conditions,‬
‭ensuring‬‭the‬‭isolation‬‭of‬‭the‬‭process's‬‭effects.‬‭Literature‬‭validates‬‭the‬‭reliability‬‭of‬‭these‬‭variables,‬
‭and‬ ‭regression‬ ‭analysis‬ ‭is‬ ‭used‬ ‭to‬ ‭examine‬ ‭their‬ ‭relationships,‬ ‭establishing‬ ‭causality‬ ‭and‬
‭significance.‬

‭4.‬ ‭Results‬

‭The‬‭findings‬‭begin‬‭with‬‭a‬‭statistical‬‭analysis‬‭of‬‭the‬‭data,‬‭outlining‬‭distributions‬‭for‬‭the‬‭compound‬
‭Poisson‬ ‭process‬ ‭parameters‬ ‭and‬ ‭the‬ ‭mean‬ ‭first‬ ‭exit‬ ‭time.‬ ‭Regression‬ ‭analyses‬ ‭validate‬ ‭the‬
‭hypotheses:‬‭Hypothesis‬‭1‬‭confirms‬‭the‬‭significant‬‭influence‬‭of‬‭process‬‭characteristics‬‭on‬‭exit‬‭times;‬
‭Hypothesis‬ ‭2‬ ‭demonstrates‬ ‭the‬ ‭impact‬ ‭of‬‭the‬‭upper‬‭boundary‬‭on‬‭process‬‭dynamics;‬‭Hypothesis‬‭3‬
‭supports‬ ‭the‬ ‭effectiveness‬ ‭of‬ ‭advanced‬ ‭derivation‬ ‭methods;‬ ‭Hypothesis‬ ‭4‬ ‭highlights‬ ‭the‬
‭applicability‬‭of‬‭the‬‭formula‬‭in‬‭traffic‬‭analysis;‬‭and‬‭Hypothesis‬‭5‬‭underscores‬‭the‬‭potential‬‭for‬‭safety‬
‭improvements.‬ ‭By‬ ‭linking‬ ‭these‬ ‭findings‬ ‭to‬ ‭the‬ ‭Method‬ ‭section,‬ ‭the‬ ‭results‬ ‭illustrate‬ ‭how‬ ‭the‬
‭derived formula enhances understanding of traffic dynamics and safety.‬

‭4.1 Influence of Process Characteristics on Exit Time‬

‭This‬ ‭finding‬ ‭validates‬ ‭Hypothesis‬ ‭1,‬ ‭revealing‬ ‭a‬ ‭strong‬ ‭correlation‬‭between‬‭the‬‭characteristics‬‭of‬
‭compound‬ ‭Poisson‬ ‭processes‬ ‭and‬ ‭the‬ ‭mean‬ ‭first‬ ‭exit‬‭time.‬‭Data‬‭analysis‬‭shows‬‭that‬‭variations‬‭in‬
‭jump‬ ‭frequency‬ ‭and‬ ‭size‬ ‭significantly‬ ‭affect‬ ‭exit‬ ‭times,‬ ‭confirming‬ ‭the‬ ‭critical‬ ‭role‬ ‭of‬ ‭process‬
‭parameters.‬ ‭The‬ ‭empirical‬ ‭significance‬ ‭lies‬ ‭in‬ ‭understanding‬ ‭process‬ ‭dynamics,‬ ‭aligning‬ ‭with‬
‭theoretical‬‭models‬‭of‬‭stochastic‬‭processes.‬‭By‬‭addressing‬‭previous‬‭gaps‬‭in‬‭parameter‬‭analysis,‬‭this‬
‭finding emphasizes the need for tailored process models in various applications.‬

‭4.2 Impact of Upper Boundary on Process Dynamics‬

‭This‬‭finding‬‭supports‬‭Hypothesis‬‭2,‬‭demonstrating‬‭that‬‭the‬‭upper‬‭horizontal‬‭boundary‬‭significantly‬
‭alters‬ ‭the‬ ‭dynamics‬ ‭of‬ ‭compound‬ ‭Poisson‬ ‭processes.‬ ‭The‬ ‭analysis‬ ‭reveals‬ ‭that‬ ‭the‬ ‭boundary's‬
‭presence‬ ‭affects‬ ‭exit‬ ‭times‬ ‭and‬ ‭process‬ ‭stability,‬ ‭highlighting‬ ‭the‬ ‭boundary's‬ ‭critical‬ ‭role.‬ ‭The‬
‭empirical‬‭significance‬‭relates‬‭to‬‭boundary‬‭effects‬‭in‬‭stochastic‬‭processes,‬‭aligning‬‭with‬‭theories‬‭on‬
‭boundary‬ ‭conditions.‬ ‭By‬ ‭addressing‬ ‭gaps‬ ‭in‬ ‭understanding‬ ‭boundary‬ ‭impacts,‬ ‭this‬ ‭finding‬
‭underscores the importance of comprehensive boundary analysis in process modelling.‬

‭4.3 Effectiveness of Derivation Methods‬

‭This‬ ‭finding‬ ‭confirms‬ ‭Hypothesis‬ ‭3,‬ ‭illustrating‬ ‭the‬ ‭effectiveness‬ ‭of‬ ‭advanced‬ ‭mathematical‬
‭techniques‬‭in‬‭deriving‬‭explicit‬‭formulas‬‭for‬‭the‬‭mean‬‭first‬‭exit‬‭time.‬‭Data‬‭analysis‬‭shows‬‭that‬‭these‬
‭techniques‬ ‭provide‬ ‭accurate‬ ‭and‬ ‭reliable‬ ‭results,‬ ‭enhancing‬ ‭understanding‬ ‭of‬ ‭complex‬‭processes.‬
‭The‬ ‭empirical‬ ‭significance‬ ‭relates‬ ‭to‬ ‭the‬ ‭application‬ ‭of‬ ‭mathematical‬ ‭methods‬ ‭in‬ ‭stochastic‬
‭processes,‬ ‭aligning‬ ‭with‬ ‭theories‬ ‭on‬ ‭process‬ ‭analysis.‬ ‭By‬ ‭addressing‬ ‭gaps‬‭in‬‭derivation‬‭methods,‬
‭this finding highlights the importance of advanced techniques in process modelling.‬

‭4.4 Applicability in Traffic Accident Analysis‬

‭This‬ ‭result‬ ‭confirms‬ ‭Hypothesis‬ ‭4‬ ‭because‬ ‭the‬ ‭mean‬ ‭first‬ ‭exit‬ ‭time‬ ‭formula‬ ‭is‬ ‭applied‬ ‭in‬ ‭traffic‬
‭accident‬ ‭analysis.‬‭It‬‭indicates‬‭that‬‭the‬‭formula‬‭sheds‬‭light‬‭on‬‭traffic‬‭dynamics‬‭as‬‭its‬‭application‬‭is‬
‭capable‬ ‭of‬ ‭enhancing‬ ‭the‬ ‭improvement‬ ‭of‬ ‭traffic‬ ‭analysis.‬ ‭Empirical‬ ‭significance‬ ‭lies‬‭within‬‭this‬
‭application‬ ‭of‬ ‭stochastic‬ ‭models‬ ‭in‬ ‭real-life‬ ‭scenarios.‬ ‭These‬ ‭consider‬ ‭theories‬‭associating‬‭traffic‬
‭dynamics.‬ ‭It‬ ‭fills‬ ‭gaps‬ ‭that‬ ‭relate‬ ‭to‬ ‭applications‬ ‭of‬ ‭traffic‬ ‭models‬ ‭in‬ ‭explaining‬ ‭the‬ ‭sources‬ ‭of‬
‭differences through which tailored models are significant in traffic analysis.‬

‭4.5 Potential for Traffic Safety Improvements‬

‭3‬

‭https://janolijournals.org/‬



‭This‬ ‭finding‬ ‭supports‬ ‭Hypothesis‬ ‭5,‬ ‭underscoring‬ ‭the‬ ‭potential‬ ‭for‬ ‭the‬ ‭mean‬ ‭first‬ ‭exit‬ ‭time‬
‭application‬ ‭to‬ ‭enhance‬ ‭traffic‬ ‭safety‬ ‭measures.‬ ‭The‬ ‭analysis‬ ‭reveals‬ ‭that‬ ‭the‬ ‭formula‬ ‭provides‬
‭critical‬ ‭insights‬ ‭into‬ ‭traffic‬ ‭safety,‬ ‭highlighting‬ ‭its‬ ‭potential‬ ‭for‬ ‭improving‬ ‭safety‬ ‭measures.‬ ‭The‬
‭empirical‬‭significance‬‭relates‬‭to‬‭the‬‭application‬‭of‬‭stochastic‬‭models‬‭in‬‭traffic‬‭safety,‬‭aligning‬‭with‬
‭theories‬ ‭on‬ ‭safety‬ ‭improvements.‬ ‭By‬ ‭addressing‬ ‭gaps‬ ‭in‬ ‭safety‬ ‭model‬ ‭applications,‬ ‭this‬ ‭finding‬
‭emphasizes the need for comprehensive safety measures in traffic analysis.‬

‭5.‬ ‭Conclusion‬

‭This‬‭study‬‭synthesizes‬‭findings‬‭on‬‭the‬‭first‬‭exit‬‭time‬‭of‬‭compound‬‭Poisson‬‭processes,‬‭highlighting‬
‭their‬‭roles‬‭in‬‭understanding‬‭process‬‭dynamics‬‭and‬‭improving‬‭traffic‬‭analysis.‬‭The‬‭insights‬‭place‬‭the‬
‭derived‬ ‭formula‬ ‭as‬ ‭a‬ ‭pivotal‬ ‭component‬ ‭in‬ ‭stochastic‬‭process‬‭modelling.‬‭However,‬‭the‬‭study‬‭has‬
‭the‬ ‭drawback‬ ‭of‬ ‭relying‬ ‭on‬ ‭particular‬ ‭traffic‬ ‭scenarios‬ ‭as‬ ‭well‬ ‭as‬ ‭availability‬ ‭of‬ ‭data.‬ ‭Further‬
‭research‬ ‭on‬ ‭the‬‭subject‬‭should‬‭look‬‭to‬‭increase‬‭the‬‭number‬‭of‬‭process‬‭models‬‭to‬‭increase‬‭insights‬
‭and‬‭knowledge‬‭of‬‭process‬‭dynamics‬‭in‬‭different‬‭scenarios‬‭that‬‭help‬‭in‬‭filling‬‭the‬‭present‬‭gaps‬‭and‬
‭strategizing‬ ‭to‬ ‭operationalize‬ ‭process‬ ‭modelling‬ ‭to‬ ‭suit‬ ‭changing‬ ‭needs‬ ‭with‬ ‭perfection‬ ‭and‬ ‭of‬
‭practical‬ ‭applicability.‬ ‭These‬ ‭areas‬ ‭must‬ ‭be‬‭addressed‬‭as‬‭part‬‭of‬‭more‬‭extensive‬‭research‬‭and‬‭can‬
‭give detailed information about stochastic processes in realistic applications.‬
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